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Special Assistant 

Dr. Bernard Rostker 

•Appointed November 12, 1996 by 

the Deputy Secretary of Defense 

•180 team members 
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Gulf War Illnesses Mission 

• Ensure Gulf War veterans are properly 
cared for: "people are our first concern" 

• Investigate to understand and explain Gulf 
War illnesses: "leave no stone untumed" 

• Ensure DoD adapts doctrine, policy and 
procedures to reduce risks for troops in the 
future. 
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Who Served in the Gulf War 

ARMY 

NAVY 

MARlNE 

AIR FORCE 

697,000 U.S. service members 

259,000 Coalition Forces 

Source: Presidential Advisory Connnittee on Veterans lllnesses, Final Report 

50% 

23% 

15% 

12% 
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OiJ Who Served in the Gulf War 

MALE 

FEMALE 

ACTIVE 

93% 

7% 

83% 

RESERVE/NATIONAL GUARD 17% 

OFFICER 10% 

ENLISTED 90% 

< 26 years old- 55%; 26-35 years old- 32%; > 35 years old -13% 
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Medical Support 

Largest emergency health care system since WW II 

•41 ,000 medical personnel 

•18,000 beds 

-2 hospital ships 

-63 combat zone hospitals 

source: CENTCOM Publications- Commander-in-chiefUS CENTCOM "Desert Shield/Desert Storm Fac~, Figures, Quotes and 
Ane«<otes 7 AUG 90-11 AFR 91," prepared by CENTCOM PAO 



• 27,000 hospitalizations in theater 

• 8,000 medical evacuations 

• ????? outpatient visits 
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U.S. Deaths 

Non-Battle 224 

Battle 148 
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Tiredness 

Rashes 

Headaches 

Muscle aches 

Joint pains 

Abdominal pain 

Symptoms 

Diarrhea 

Hair loss 

Memory loss 

Sleep disturbance 

Depression 

Concentration problems 
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Medical Evaluations 

+Comprehensive Clinical Evaluation Program (CCEP) 

Total Participants 55,883 

Decline examination 15,899 

Examined 39,984 

+Veterans Affairs Registry -examined 79,710 

Total Examined 119,694 

Source: OASD (Health Affairs) 28 Jul 00 VARegistry25 Jul 00 

01 
L_ _________ om_~e_of_t~~Spe_clli_IAs_~_tan_t --------~~~~ 



Diagnosis Distribution 

Categories CCEP(%) VA Registry (%) 

Healthy 10 12 

Symptomatic 90 88 

Medically explained 80 80 

Medically unexplained 20 20 
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"Your laboratory, x-ray and physical exams results are normal." 

Patient M .... ., Received 

"There's nothing wrong with you!" 
"It's all in your head!" 
"You're faking these symptoms!" 

Oi 
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Epidemiology St~dies 
Deployed Non-Deployed 

(%) (%) 

Medical separation 2.20 2.56 
(Aug 91 • Dec 93) 

Hospitalizations 21.6 21.6 
(Aug 91· Sep 93) 

Hospitalizations unexplained illnesses 1.21 1.27 
(Aug 91· Apr 96) 

Birth Defects 7.45 7.59 
(Aug 91· Sep 93} 

Mortality .025 .023 
(Aug 91 • Sep 93) 
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CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 
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Lessons Learned 
CHEMICAL WARFARE 

-14,000 M8 units 
-False Positives 
-In and out ofMOPP, no explanations 
-Alarms turned off 
-No need to know 
-Brain Damage 
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Lessons Learned 
CHEMICALWARFARE BIOLOGICALWARFARE 

-Navy Forward Laboratory 
-No positive cultures 
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, Lessons Learned 
CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES 
-DEET, permethrin, organophosphates 
-Unapproved items: flea collars, SNIP 
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U-LJ Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 
-Soot, ash, black cloud 
-No infonnation 
-EPA monitoring March 91 
-Particulates, no toxic fumes 

L_ _____ om_rce_of_the_.:.sp_ecia_IA_ssis_tan_t _____ Ia: 
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~~ .. Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES 
-Vaccines "secret" 
-No records 
-No explanations 
-Squalene 
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Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 
-Tank annor, penetrators 
-No training 
- Heavy metal, proximal tubule 
-Surveillance of most exposed 

Office of the Special Assistant 



Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

PYRIDOSTIGMINE BROMIDE 
-Soman prophylaxis 
-Not FDA approved use 
-Recognized side effects 
-Medical confusion 
-No explanations, no records 
-Varied protocols 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 
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Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 
-12 malaria, 32leishrnaniasis 
-Diarrhea, URI's 
-Mycoplasma fermentans 
incognitus 
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Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 
-NO DoD policy that "stress is the cause of symptoms" 
-CNN, communications home 
-Uncertainties 
-Profiles are stress of chronic disease 
-PTSD rate lower than Vietnam 

· -Stress can amplify already existing symptoms 
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JiJ Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 
• No scientific evidence yet 
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u Possible Causes 

• Normal disease rate 

• New disease paradigm- a Black Camel 
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nT:-r1 Major Lesson Learned from 
-~ the Gulf War 

DoD Does Not Deal Well With 

Non-Traditional Issues 

Office of the Special Assistant 



O]J Deployments 

• Unexpected and rapid personnel movement 

• Personal and family hardships 

• Stress in the field 
- Missile attacks - Harsh Living Conditions 

- Chem-bio attacks - Foreign cultures 

-Witnessing death/atrocities - RaciaVethnic hatred 

• Inadequate communication 

• No answers to questions after returning 
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WJ Force Health Protection 

Health Promotion 
Immunizations Current 
Health Assessment Surveys 

Predeployment 

Deployment 
Enviromnental & Medical Surveillance 
Food and Water Inspections 
Industrial/Occupational Surveillance 

Post Deployment 
Health Assessment Surveys 
Medical Debriefings 

Medical Threat Briefing 
Enviromnental Threat 

Forward Deployed Labs 
Host Nation Medical Support 
Combat Stress Teams 

Medical Surveillance 
Risk Communication 

'--_____ om_Jce_or_th_esp_ec_iai_Ass_ist_ant _____ ___Jie 



Risk Communication Art of Medicine 

1. Allow Ventilation 1. Ask open-ended questions 

2. Detennine Underl~ng Concern 2. Chief complaint 

3. Empathy 3. Managed similar problems 

4. Conclusion Soundbite 4. Diagnosis 

5. Facts (2) 5. Lab, physical findings 

6. Next Steps 6. Treatment, next appointment 

'---------------~. 
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CONTACT NUMBERS 

Department of Defense's- CCEP 

VA Persian Gulf Registry 

Department of Defense's 
Incident Reporting Line 

GulfLINK 

800-796-9699 

800-749-8387 

800-497-6261 

www.guljlink.osd.mil 

COL Francis L. O'Donnell MC, USA 
phone 703-845-3374 fax 703-578-8501 

email: fodonnel@gwillness.osd.mil 
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liLJ Anthrax 
• We have a safe and effective vaccine 
• Anthrax -an offensive BW agent 

- Inhalation anthrax is highly lethal 
- Easy to develop and weaponize 
- Remains viable for long periods 
- At least seven potential adversaries suspected 

of researching, developing and/or weaponizing 
anthrax. 

Vaccination against anthrax is criti~al 
for your protection 
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Anthrax Bacteria 
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Toxins 
~------0-~e_oft_~S~peci_aiAs_si~~-t ______ ~l~ 

'··--·-------



OJJ Anthrax Bacteria 

Toxin 
Combination 

+ = Death 
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Produces 

Anthrax Vaccine 

Attacks 
Toxin 

PROTECTS 
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UJJ Medica! P~rsonal Informatnon 
Center (PIC) 

Ol 
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~OJ Where Do We Go From Here? 
• Concept -Deployment Medicine Clinics 

- Connected to all deployment sites 

- Source for pre and post deployment 
information 

- Information for family members 

• Concept -Education on Vaccines 
- Start updating electronic record entrance 

- Validate accuracy with leave/bonus requests 

- Internet linkage to CDC for recommendations 

• Concept -???? 
c___ ____ omc_eof_the_Spec_iaiA_ssis_tant ____ la: 



Unde · Toda 's 
Military Member 

• 55% are married 

• 46% have children 

• 40% of the 1.3 million children are < 6 years old 

• 6% are single parents 

• 8% care for elder parents 

• 14% are women 



liT] Concerns of the Deployed Mem~-~r 

• Importance of the mission 

• Recognition by others of his/her role 

• Ability to express fears/concerns/problems 
to leadership 

• Recognition for performance 

o~ 
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Successful Mission 

• Knew why I was there and agreed 

• Knew what to do 

• Knew how to do it 

• Had what I needed to do it 

• Did it well 

• Was appreciated for my contribution 

• Returned proud I had been there 
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UIJ Distribution of CCEP Diagnoses 
by Major ICD-9 Categories 

Primary(%) All Dx (%) 
• Musculoskeletal 19.6 20.8 

• Symp., Signs, IDC 17.4 19.0 

• Psychological 17.3 14.8 

• V-Codes 10.1 6.0 

• Respiratory Sys. 6.5 5.9 

• Digestive 6.1 7.3 

• Skin 5.9 6.5 

• Nervous System 5.5 5.9 

191 Office of the Special Assistant 



[OJ Distribution of CCEP Diagnoses 
by Major ICD-9 Categories (cont) 

Primary(%) AllDx (%) 

• Infections 2.6 3.0 

• Circulatory Sys. 2.5 2.8 

• Endocr.-Metab. 2.3 2.7 

• Genitourinary 1.3 1.8 

• Injury-Poisoning 0.9 1.1 

• Neoplasms 0.9 0.9 

• Blood 0.6 0.9 

Office of the Special Assistaot I~) 
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uJJ Musculoskeletal/ Conn. Tissue 

• Pain in Joint 5.5% 

• Osteoarthrosis 3.6% 

• Back Pain and other Back Disorders 2.8 % 

• Disord. of Tendons, Muscle Attachments 1.6% 

• Other Disorders of Soft Tissue 1.4 % 

• Disc Disorders 

• Knee Derangements 

1.0% 

0.4% 
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UTI Symptoms, Signs, Ill Defined Cond. 

• Malaise, Fatigue 4.2% 

• Sleep Disturbances 3.3% 

• General Symptoms and Hyperhidrosis 1.9 % 

• Symp. Of Respiratory Sys. And Chest 1.6% 

• Symptoms involving the Skin 1.1 % 

• Alterations of Consciousness, Awareness 0.6 % 

• Abdom. Pain, Various Locations 0.4% 

• Symptoms of Digestive System 0.4% 

._ ___ O_ffice_oft_heS_pecia_IAs_sista_nt -------'16! 



J:·.i . ' . I _J_._,, Psychological 

• Depressive Disorder 2.9 % 

• Neuroses 2.8% 

• Prolonged PTSD 2.6 % 

• Affective Disorders 1.8% 

• Adjustment Reactions 1.2 % 

• Sleep Disorders 0.6% 

• Organic Brain Syndromes, Various 0.5% 

Office of the Special Assistant I 
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Respiratory Tract 

• Asthma 

• Allergic Rhinitis 

2.2% 

1.5% 

• Chronic Upper Respir. Inflammation 1.5 % 
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1/Tr-wJ Healthy 

• Feared complaint, no diagnosis 

• Routine general medical examination 

8.0% 

0.9% 
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:J,j.d Gastrointestinal 

• Irritable Colon 

• Esophageal Reflux 

• Enteritis and Colitis 

1.5% 

1.3% 

0.6% 
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Integument 

• Alopecia, hirsutism, other dis. of hair 1.3 % 

• Fungus infections of skin 1.3 % 

• Contact dermatitis, other eczema 

• Urticaria, various types 

1.2% 

0.5% 
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Headache 

• Tension Headache 

• Migraine 

• Headache 

3.1% 

2.9% 

2.5% 
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Other 

• Hypertension, essential 

• Lipoid Metabolism Disorders 

• Hearing Loss 

• Hypothyroidism 

1.2% 

0.6% 

0.4% 

0.4% 
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Veterans with real health problems 
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No new disease or links between exposures and symptoms 
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Day 2, 11 March 1991 
Modeled ExPQsure Khamis~ah Pit Demolition 

for Seattle Outreach Visit 
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• Dosing schedule is six,doses .over,t8 months . 
- 0, 2,' 4 weeks, 6~12,•18 months; plus annual booster 
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011 Well Fire Smoke Plume Frequency Distnbution 
March 1991 
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Day l10 March 1991 
Modeled Expgsure Khamis~ah Pit Demolition 

for Seattle Outreach Visit 
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Day 3, 12 March 1991 
Modeled ExPQsure Khamis~ah Pit Demolition 

for Outreach Visit 
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Day 4, 13 March 1991 
Modeled Exposure Khamis~ah Pit Demolition 

for Seattle Outreach Visit 
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c Lessons from the Gulf~Var about dirtv battlefields . • 
(I 
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a You are responsible for force protection. 
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Headaches 
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'There's nothing wrong with you!" 
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What Iraq may have done to·us. 

• Oil Well Fires, Chem/Bio threat 
. . 

. ' ' ' 

_. ·.-'-'' ?- ' 



. . . ,, ' -, 

. ·-, \ . -

.__- ---~ . ---- -~· -- ... _.,_. _____ ... ':.:.~ :-.... --· -

~ ..... ·' .. >.:;, .... · .. 
. _, . . .. " ._.. ' 

. . 

. ' . ~- ·- - . ' 



I 
i 

.. i~ 

:,,",,j I . 
e- ,;;;;: : . : ::: ·~ '~"'"' . 

' 
' I 

-



, 

Hospitalizations 
(Afg 9~ -Sep 93) 
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0FFICl!iOFT2E UNDER SECRETARY OF DEFENSE 
PJ<RSOHNIEL AND READINIE&S 
4000 DEFENSE PENTAGON 

WASHINGTON, DC 20301...u!OO 

.....,.,_ .......,..., ""' 
OUU' WNI IWIE5SI'll, 

lf£l)fC,O,l 1<1>\0tiiEU. AIID ---
Mr. Kirt P. Love 
The Desert Storm Battle Registry 
P.O. Box 77381 
Washington, D.C. 20013-7381 

Dear Mr. Love: 

Nov 2 o zoot 

This is in response to your November 3, 2001, e-mail note in which you provided comments 
on several topics and requested a public meeting with our organization on the anthrax. vaccine 
program and the American military NBC mask. 

We read your connnents on our article and other topics with interest. We disagree with your 
statement that the Department of Defense is providing our servicemembers with substandard 
equipment The new mask is being developed based on the biological and chemical threats we 
face today. Those closest to the program believe it will provide our soldiers the best chance of 
survival on the "dirty" battlefields of tomorrow. 

Your claim that the Department of Defense does not recommend the anthrax vaccine for the 
general public is in error. Medical experts in the military and at the Centers for Disease Control 
and Prevention continue to support the anthrax vaccine as both safe and effective. It is the 
preferred method of defense against all anthrax exposures and provides the only safe and proven 
protection prior to exposure. It also provides, in combination with antibiotics, the most effective 
treatment for those who have already been exposed to anthrax spores. It is also a known fact that 
the cum:nt stock ofvaccinc, which is insufficient to support a wide-scale vaccination program 
for the general public, has been reserved for the military. The vaccine could not possibly be 
made available to the general public until full-scale production begins again. 

We recommend you contact staff members at the Anthrax Vaccine Information Program 
about your concerns on the anthrax vaccine. They are the lead agency on this issue and can be 
reached at (800) 438-8222. However, I wil! be glad to meet with you at a time that is convenient 
to both of us to discuss your con~s and then will pass them on to the appropriate agency for 
consideration. Please call me to schedule the date ancl time. 

Sincerely, 

Barbara A. Goodno 
Deputy for Public Affairs 
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A Review of the Scientific Literaturt 
as It Pertains to Gulf War Illnesses, 
Volume III: Immunizations 
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Oil Well Fire Smoke Plume Frequency Distribution 
Aprll1991 

I r a q Notes: Unit locations provided by the US Armed Services 
Center for Unit Record Research, Oil well fire do to provided 
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Deployment Health 

• Short Term Health Consequences 

- Clinics, Hospitals 

~ Long Term Health Consequences 

- Locations, Exposures, Medical Records 
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What Have We Le~rned ? 
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Lessons Learned from the Gulf War 

i Information about health risks not always 
provided to Commanders 

• Inconsistent dissemination of 
information on non-traditional issues 

• Training on non-traditional threats and 
equipment capabilities varied 

* Inconsistent ~1ealth screening of troops 
before & after deployment 

• Medical records a challenge 
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Summary of Research Results 
Gulf War Veterans 

• Medically undiagnosed physical symptoms more frequent 
(2·3 times) in Gulf War veterans (British, Canadians, 
Americans) 

• No new syndrome or set of symptoms unique to Gulf War 
veterans 

• No increase in rates of: 
- Diagnosed diseases 
- Hospitalizations 
-Deaths 
- Birth defects 



Guiding Principles 

To preserve the health of deployed forces, we believe: 

• Lessons learned must be implemented at all levels to avoid 
mistakes in future deployments. 

• Openness is essential in earning the trust of our personnet 
their families and the American public. 

• A fit and healthy force must have information that promotes 
an understanding of potential health threats and ensures 
preventive action. 

• Feedback from those deployed is key to understanding 
health related incidents. 

·- ., 
& .--;, 

~tr :" -""'"' ' ",;,". l' 



Force Health Protection 
Pre· Deployment 
~ Health Promotion 
I Immunizations Current 
I Medical Threat Briefing 
I Environmental Threat 
• Health Assessment Surveys 
• Risk Communication 

Deployment 
' Environmental & Med1cal 

Surveillance 
' Food and Water Inspections 
•Industrial/Occupational 

Surveillance 
• Risk Communication 

Post·Deployment 
• Medical & Environmental 

Surveillance Debriefing 
• Medical Debriefing 
• Health Assessment Surveys 
• Risk Communication 
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· usAt - USACHPPM Technical Guide 230B: 
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Long-Term Chemical Exposure Guidelines 

U S1 - for Deployed Military Personnel 
Short 
-------
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Operation Joint Guard (OJG) 
Hypothetical Chlorine Gas Release in Tuzla 

30 January 1998 

Health Effects 
I EliPG- 3 

II EliPG- 2 

D EliPG-1 

0 Ott ofT uzla 

{ OJ() Base Camps 1 

I Storage Tanks 
o 1 2 3 Kiillomete~ 

NIIM ,Ill RGs AACINL3443 and AACINL3450. OJG Base Camp Local ions providad by USACHPPM. 
Hypnthetical Cholirne Gas Plume is chlorine concentration, date and weather condftion specific. 

L_ _____________________ _ 



~~~~ 

,, ' 

•' 
'. 

•• 

•' 

i ' :~ ' 

.... 

~ J I 

'' 

·~' 

• J 

.' ' 
' ' ' ', 

·~" .. 
PUirtil Rita and 
liS Vlr!Jln lsla!ids 



Hypothetical Release 
16,ooo lbs of Chlorine from Cross Creek Water Reclamation Facility RMP 

oBoo, 16 March 2000 (l'or Officiai Use Onl~ 
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UNCLASSIFIED/ffOCO 

SWA 
PM10 and Respiratory Illness 

Doha Clinic 

L~CLASSIFIED//FOUO 
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After the Gulf War 
Health Problems Among Veterans 

GW veterans, compared to era·veterans show: 

D No significant increase in mortality due to disease up to '99. 
Writer et al, JAMA 19!6; 275:11~ 121 
Kang & Bullman, NEJM 1996; 335:1498·1504 
Kang, 1999 GuffWM Investigate~' Meeting, Pentagon Cny, VA 

D No consistently increased incidence of DoD hospitalizations. 
Gllj et al, NEJM 1996; 335:1505· 13 
Knoke& gllj, Eme~ Infect Dis 1998; 4(2):211·19 

D Significantly increased prevalence of physical symptoms and symptom 
syndromes 

MMWR 1995; 44(23):443-447 
Iowa Persian GulfSbJdy Group, JAMA 1997; m:238·245 
Unwin et al, lance11999; 353(9148):169-78 

D Significantly decreased health· related quali~ of life 
Iowa Persian GuffstudyGroup, JAMA 1S97; m:238-245 
Unvin et al, lance11999; 353(9148):169-78 
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AUn~uePhenomenon? 

War Syndromes and Their 

0" Poorly understood war syndromes have 
been associated with armed conflicts 
since at least the US Civil War." 

O" ... war syndromes have involved 
fundamental, unanswered questions about 
the importance of chronic somatic 

t " symp oms ... 
Hyams et al. Ann Intern Med 

1996;125:398 



Some Common Elements 
I, 

j: 

: DWar, deployment or disaster 

••• DSymptoms & concerns 
OSuspicion & mistrust 

DDebate regarding causes 

., Dlnconclusive investigation 
1i 

> 
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A Unique Phenomenon? 

"Soldiers claim ill health 
after contact with 
contaminated soil 
in Croatia" 
·Lancet, Aug, 1999 

Final Repcrt 

Board of Inquiry 
CROATIA 
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A Unique Phenomenon? 

"Dover airmen report myriad 
ill effects from anthrax shots: 
one in four detail adverse 
reactions in pilot's informal 
survey" 
-Air Force Times, April17, 2000 
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A Unique P~enomenon? 

mE SUNDAYTIMES 
April16 2000 

Ailing troops sue over 
Balkan war syndrome 

BRITAIN 

SOLDIERS who served in the former Yugoslavia plan to sue the 
Ministry of Defence (MoD) after suffering chronic health problems they 
believe were caused by "Balkan war syndrome", writes Lois Rogers. 

Doctors link their symptoms to exposure to depleted uranium in 
anti-tank missiles used durtng the Kosovo conflict. Research has shown 
thatthe heavy metal causes ..• 



A Unique Phenomenon? 
1Dufch fo Ttett 

Batfleffeld a a Hlardous 

1980s Peacekeepers in Lebanon 

1992·3 "Jungle Disease" among 2900 
peacekeepers in Cambodia 

1995·6 Peacekeepers in Bosnia- 350 of 
1300 individuals ill with 
respiratory, gastrointestinal, and 
dermatologic problems 

Wall Street Journal 
April7, 2000 
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Thews b&ltnc~ weigbts c~ the a~tbotrd ele~1tor of th~ 141 use 
d~pll'tet1 uranium. 

ne ~fNr rudder of the 747 t.lso usfl!l depleted uruiue for mass 
ba:uee ~1!bt. 

A Unique 
Phenomenon? 

1992 EI·AI Boeing 
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Physical Symptoms 
~~Dirty Little Secrer~ 

Specialty Clinical Sjndrome Special~'! Clinical Sjndrome 
Orthopedics low Back Pain Dentistry Temporomandibular Disorder 

Patellofemoral Syndrome 
Rheumatology Fibromyalgia 

Gynecology Chronic Pelvic Pain Myofascial Syndrome 
Premenstrual Syndrome Siliconosis 

ENT Idiopathic Tinnrrus Internal Medicine Chronic Fatigue Syndrome 

Neurology Idiopathic Diuiness Infect Disease Chronic Lyme 
Chronic Headache Chronic Epstein·Barr Virus 

Urology Chronic Prostatitis 
Chronic Brucellosis 
Chronic Candidiasis 

Interstitial Cystitis 
Urethral Syndrome Gastroenterology Irritable Bowel Syndrome 

Anesthesiology Chronic Pain Syndromes 
Gastroesophageal Refiux 

1 Cardiology A~pical Chest Pain 
Physical Medicine Mild Closed Head Injury 

; Idiopathic Syncope Occ Medicine Multiple Chemical Sensitivi~ ·;j 
; Mitral Valve Prolapse Sick Building Syndrome 

Pulmonary Hypemntilation Syndrome Military Medicine Gulf War Syndrome 

Endocrinology Hypoglycemia Psychiatry Somatoform Disorders 



Symptom Based Disorders 

One Syndrome or Many 
Chronic 
Fatigue 

Syndrome 
Exposure Syndromes 
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What Is the Cause? 
The Place for Interpretive Space 

:J No causes are proven 
0 Many putative causes are plausible 
0 Complicated "stress" dialogue 
0 Methodological problems plague research 

• the challenge of baseline data 
• the obscuring effect of time 
• the problem of "caseness" 
• "moving target" of exposure measurement 
• issues of privacy and confidentiality 
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Contested . & Exposures 

Exposures with plausible health 
consequences or illnesses that are 
based on symptoms alone that 
become a matter of public debate, 
political controversy, or litigation. 

i' ,,,, 
I 



Rate the degree to which you believe 
"Persian Gulf Illness" is: 

45~~~ __ t_*_·.· .. -,-.. -. ;-; -. ---,-----,: -J-Inte_rnal_M_edi_'cin-ej 

40; ... ·~ ··· · (n=67) 
. ,/--------,-:..., 

35 ' · .

1

. D Mental Health 
P · ~~ ------'--y--~---'-cc--:.. (n = 203) 
e 30 ··· ·· .... , 

r 25 .·.· .... · · . ··. I 

c 20 . 

e 15: 
' 

Mostly a Physical Mostly a Mental 
Disorder Disorder 

Richardson, Engel et al. Archives of Internal 
Medicine 2001; 161:1289·94 



:nstitute of 

Strategy 5: "Implement 
strategies to address 
medically unexplained 
physical symptoms in 
populations that have 
been deployed." 

WA, DC, National Academy Press; 2000 
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Good Technical Outcome, 
Poor Service Experience 
A Verdict on Contemf)Orary Medical Care? 
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The Goal: Collaborative Care 

The primary goal is for patient & provider to 
collaborate in a joint effort to activate positive health· 
related behaviors. The two parties negotiate exact & 
explicit behavioral goals. They monitor progress 
using behavioral indices (e.g.; symptom reports, 
quality of life estimates, or capacity to function and 

; fulfill roles). Follow·up is planned, explicit, and valued 
over acute assessment. 
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How Do We Get There From Here? 

0 Clinical experience 

0 Clinically relevant research 

0 Collation of clinical evidence 

0 Evidence·based practice guidelines 
0 Guideline implementation 

0 Pragmatic studies of implementation 

0 Recursive cycle 



Deployment Health Clinical Center 
DoD Center of Excellence for Post·deployment Care 

Program Integration 
WWW Info Dissemination; Clinician Support; Planning & Program Development , 

Research 

Services Research 

Multisite Trials 

Ciinic1an Communicatio~ i 

I 
'I 
i: 

Education 

Patient 

Provider 

Public 

' 
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Deployment Health Clinical Center 
DoD Center of Excellence for Post·deployment Care 
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Three New DoD· VA 
Clinical Practice Guidelines 

0 Post·Deployment Health Evaluation & Management 

i 0 Unexplained Symptoms: Chronic Pain & Fatigue 
' 

• 0 Post· Traumatic Stress Disorder 



DoD & VA Practice Guideline 
Development. .. 

, Dis multiorganizational 
I 

::. Dis multidisciplinary 
' 

1

! Dlnvolves military personnel and veterans 
1

.• DSystematically employs best evidence and 
independent policy recommendations 

DIs recursive 
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! Introduction To Guideline Features 

Dmilitary·unique ~~fifth vital sign'l 

Dstepped care approach 

Dclinically·based risk communication 

Dweb·based clinician support 

Dlongitudinal follow·up guidance 

Doutcomes monitoring 

Dsupporting "Center of Excellence" 

I 



Mil:tary Unique Fmh Vital Sign 

: uls your visit tod~y related to war ~r 
·; deployment?" (yes-no-maybe) 

CJvital sign for all visits except well ness care (e.g., 
periodic health examination, preventive care 
visits) 

Dpatient-based rather than clinician-based 

• 01% or less of patients say 'yes' 



What is Stepped Care? 

· Explicit organizing of a care continuum. 
· Sequencing- intensity, cost versus benefit 
. 

, Matching - based on identified need 

Matching patient to "stepn (level of care 
· Previously used strategies 

Problem trajectory. 



Stepped Clinically-Based Risk 
Communication Strategy 

Recently 
!lepioyed 

Routine rapport 
& trust-building 

"Asymptomatic 
Co~cemed" 

Web-based educaUon 

Chronic 
Unexplained 
Symptoms 

' 

Unexplained 
Symptoms 

Consult Deployment Health 
Clinical Center 

Consider Specialized Care 
Program 

Web-based education 
30-minute follow-up visit 
Info on unexplained symptoms & 
self-care strategies 

30 minute follow-up visit 

I. 



http://www.PDHealth.mii 
Web-Based Clinician Support 

lltallh Wtb. Platt ~uur w1or am o lwllon lui mlllt 
Marmallun ~n lhui ittlllln. 
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"Health·e VOICE" 
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An Online Clinical Risk I-~. 
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Communication Continuing r 

Education Tool ' 
' 
' 



- , • '· .I • 

Current Guideline Projects 

. D Pilot Projects: 

~ Fort Bragg, NC 

, - Camp Lejeune, NC 
'I' 
' 

II - McGuire Air Force Base, NJ 
' ' 

'i' DAdapted Guideline Implementation: 
i 

~ Pentagon Primary Care Response Project 

.. 0 Full DoD & VA Implementation in Feb 2002 



Departmen~ of Defense Center of Excellence 
Deployment Health Clinical Center & Specialized Care Program 
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Services Research 
1. 

1: Multicenter Trials. 
' 

Collaborating with VA Cooperative Studies Program to 
achieve clinical policy research capability 

· Center Director is Co·Chair of Three Trials ... 
D CSP 470: Exercise- Behavioral Therapy for CMI 

20 sites- ~1100 subjects- Completion: Jan 02 
D CSP 475: Antibiotic Therapy for CMI 

30 sites- ~500 subjects- Completion: Jan 02 
D CSP 494: Psychosocial Care for Women with PTSD 

12 sites~ ~ 500 subjects- Completion: Jan 05 

' i 
i 
• 

L 



Other Research Directions 

, 0 Mechanistic studies on MUPS 

Coop agreement with Georgetown Center for Chronic 
Pain & Fatigue Research (DoD funding} 

D Services research to testing the utility of 

Online clinician health risk communication training 1 

(CDC funding) 

Predicting mortality patterns of veterans (NIA) 

! 



"Unless ... wars are fought solely by 
machines, the human cost of warfare 
will remain high. The troops 

i:' 
11 must. .. be given a comm!tment for all 
,, 
1: 

~ necessary care for war-related 
illness~n 

Straus SE: Lancet 1999; 353:162·3 

I 



The American Society of 

Tropical Medicine & Hygiene 

Symposium 10 

PROTECTING THE HEALTH 

OF DEPLOYED MILITARY PERSONNEL 
Michael E. Kilpatrick, MD 
Deployment Health Support 
mkilpatr@gwillness.osd.mil 
http://deploymentlink.osd.mil/ 

CDR Michael McCarthy, MC, USN 
Naval Medical Research 
mccarthym@nmrc.navy.mil 
http://www.nmrc.navy.mill 

Dr. Arthur Lee, Ph.D., P.E. LTC Charles Engel, MC, USA 
USACHPPM Deployment Health Clinical Center/USUHS 
Arthur.Lee@apg.amedd.army.mil cengel@usuhs.mil 
http://chppm-www.apgea.army.mill http://www.PDHealth.mill 

~--------

CDR Margaret Ryan, MC, USN 
DoD Center for Deployment Health Research 

Ryan@nhrc.navy.mil 
http://www.nhrc.navy.mil/ 
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Active Duty Seabee 
Survey (n=1500) 

Seabee Health Study 
Survey (n= 17 ,000) 

DoD Hospitalization 
Analyses 

(n= 1.2 million persons) 

Analyses 
(n=l20,000 persons) 

DoD Birth Defect 
Analyses 

(n=1.2 million persons) 

State Birth Defect 
Registry Study 

(n=80,000 births) 

Mail Survey 
of Reproductive 

Outcomes 
(n=16,000 couples 











The DoD Birth and Infant Health Registry 

US Senate Committee on Veterans' Affairs 

recommended" establishing a birth defects 

registry for the military to gather data on possible 

reproductive health effects stemming from battle 

field exposures" 

Report of the special investigalion on Gulf War illnta~~syVashington, DC. 

Additional support for the Registry 

1 Committee to Review the Health Consequences of Services Duri 
the Persian Gulf War (1996) 

1 The Presidential Advisory Committee on Gulf War Veterans' 
lllnesses,Specia/ Repor~997) 

I OPNAVINST 5100.230 





Military 
Outpatient 
Health Care 
Encounters 

Civilian 
Hospitalization 

Data 

Military 
Hospitalization 

Data 
DoD 

Birth and 

Civilian 
Outpatient 
Health Care 
Encounters 



























The Millennium Cohort Study 

Strategies to Maximize Participation 

• Pretest survey in focus groups 

• Simple, mark-sense questionnaire 

• TraditionaDillmanmail methods: 

pre-survey introductory postcard, 

up to 3 survey mailings, 

telephone interview of non-respond 

• Toll-free number for questions 

• Annual address finding (DEERS, IRS, etc) 

• Incentives (coaster, key chains, T-shirts) 

Website wwwnillenniumcoho!Org 
Provides information arrrption for survey completion. 

























Office of the Special Assistant to the Secretary of 
Defense for Gulf War Illnesses, Medical Readiness, 

& Military Deployments 

Francis L. O'Donnell 
Colonel, Medical Corps, United States Army 

Director, Medical Readiness 
703-845-3374 fax 703-578-8501 

email: fodonnel@gwillness.osd.mu 
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·~ ' •••' - Outline 

• Who served in the Gulf War 

• Illnesses in Gulf War veterans 
-Types 

-Causes 

• Lessons Learned 

• Current and Future Deployments 



.. , Who Served in the Gulf War 
~...J.-\diJ 

ARMY 

NAVY 

MARINE 

AIR FORCE 

697,000 U.S. service members 

259,000 Coalition Forces 

Source: Presidential Advisory Committee on Veterans illnesses, Final Report 

50% 

23% 

15% 

12% 



~Who Served in the Gulf War 

MALE 

FEMALE 

ACTIVE 

93% 

7% 

83% 

RESERVE/NATIONAL GUARD 17% 

OFFICER 

ENLISTED 

10% 

90% 

< 26 years old· 55%; 26-35 years old· 32%; > 35 years old· 13% 



Medical Support 

Largest emergency health care system since WW II 

•41 ,000 medical personnel 

•18,000 beds 

-2 hospital ships 

-63 combat zone hospitals 

source: CENTCO!v! Publicatio!ll- Commander-in-chiefUS CENT COM "Desert Shield!Desert Storm Fac~, Figures, Quotes and 
Anecdotes 1 AUG 90-11 APR 9!," prepared by CENTCOM PAO 

I 



ffl U.S. Deaths 

Non-Battle 224 

Battle 148 

' 



------- ------------------------------ ----- -

ti!Jj Symptoms 

Tiredness Diarrhea 

Rashes Hair loss 

Headaches ~emoryloss 

~uscle aches Sleep disturbance 

Joint pains Depression 

Abdominal pain Concentration problems 

! . 



Medical Evaluations 

+Comprehensive Clinical Evaluation Program (CCEP) 

Total Participants 56,091 

Decline examination 15,948 

Examined 40,143 

+Veterans Affairs Registry -examined 79,710 

Total Examined 119,853 

Source: OASD (Health Affairs) 31 Aug 00 VARe~stry 25 Jul 00 

'-------Offi_ceo_ifth_esp_ecia_tAs_sista_nt ____ ______,la
1 



osis Distribution 

Categories CCEP(%) VA Registry (%) 

Healthy 10 12 

Symptomatic 90 88 

Medically explained 80 80 

Medically unexplained 20 20 



Studies 
Deployed Non-Deployed 

(%) (%) 

Medical separation 2.20 2.56 
(Aug 91- Dec 93) 

Hospitalizations 21.6 21.6 
(Aug 91· Sep 93) 

Hospitalizations unexplained illnesses 1.21 1.27 
(Aug 91· Apr 96) 

Birth Defects 7.45 7.59 
(Aug 91- Sep 93) 

Mortality .025 .023 
(Aug 91- Sep 93) 

. ... I . 
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.;· -- :' Possible Causes 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 



illlJJ Major Lesson Learned from 
the Gulf War 

DoD Does Not Deal Well With 

Non-Traditional Issues 



0 m Understandin Toda 's 
Military Member 

• 55% are married 

• 46% have children 

• 40% of the 1.3 million children are < 6 years old 

• 6% are single parents 

• 8% care for elder parents 

• 14% are women 

'-----------=-*--'-o,_theSptc=----·-A*"' ___ ____JI6! 



"nml I lilld ! I' -1 . 
Deployments 

• Unexpected and rapid personnel movement 

• Personal and family hardships 

• Stress in the field 
- Missile attacks - Harsh Living Conditions 

- Chem-bio attacks -Foreign cultures 

-Witnessing death/atrocities - RaciaVethnic hatred 

• Inadequate communication 

• No answers to questions after returning 

.___ ____ Offi_ceo_fthe_specm_·u_ssista_nt ___ ____jla: 



,,IJTJConcerns of the Deployed Member 

• Importance of the mission 

• Recognition by others of his/her role 

• Ability to express fears/concerns/problems 
to leadership 

• Recognition for performance 



Successfur Mission 

• Knew why I was there and agreed 

• Knew what to do 

• Knew how to do it 

• Had what I needed to do it 

• Did it well 

• Was appreciated for my contribution 

• Returned proud I had been there 

L____ __ __::_Offi____::_ce oft___:he Sp_ecial_Assis_tant ___ ___jla 



,---.~'!'! Wh D W G F H ? UlJ ere o e o rom ere. 
• Concept -Deployment Medicine Clinics 

- Connected to all deployment sites 

- Source for pre and post deployment 
information 

- Information for family members 

• Concept -Education on Vaccines 
- Start updating electronic record entrance 

- Validate accuracy with leave/bonus requests 

- Internet linkage to CDC for recommendations 

• Concept -???? 
c___ ___ _::_Ofjic--'-e oft----'he Sp:.__ecia_IAss_istan_t ___ ___Jia 
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LLW Office of the Special Assistant 

CONTACT NUMBERS 

Department of Defense's • CCEP 

VA Persian Gulf Registry 

Department of Defense's 
Incident Reporting Line 

GultLINK 

800-796-9699 

800-749-8387 

800-497-6261 

www.guljlink.osd.mil 

COL Francis L. O'Donnell MC, USA 
phone 703-845-3374 fax 703-578-8501 

email: fodonnel@gwillness.osd.mil 

c___ ___ _____::_Offi__:ceof_the_:_Spec_ial A_ssis_tant ____ __ji6! 



.-------------------------------

Force Health Protection 

Health Promotion 
Immunizations Current 
Health Assessment Surveys 

Predeplovment 

Deployment 
Environmental & Medical Surveillance 
Food and Water Inspections 
Industrial/Occupational Surveillance 

Post Deployment 
Health Assessment Surveys 
Medical Debriefings 

Medical Threat Briefing 
Environmental Threat 

Fotward Deployed Labs 
Host Nation Medical Support 
Combat Stress Teams 

Medical Surveillance 
Risk Communication 

L..__ _____ OJJic_t_n,_tllt_Spt_cia_,Amstll_· _., _____ ___JIG
1 



EJJ]Jj Distribution of CCEP Diagnoses 
by Major ICD-9 Categories 

Primary(%) All Dx (%) 
• Musculoskeletal 19.6 20.8 

• Symp., Signs, IDC 17.4 19.0 

• Psychological 17.3 14.8 

• V-Codes 10.1 6.0 

• Respiratory Sys. 6.5 5.9 

• Digestive 6.1 7.3 

• Skin 5.9 6.5 



f:ffJJJ Distribution of CCEP Diagnoses 
by Major ICD-9 Categories ( cont) 

Primary(%) All Dx (%) 

• Infections 2.6 3.0 

• Circulatory Sys. 2.5 2.8 

• Endocr.-Metab. 2.3 2.7 

• Genitourinary 1.3 1.8 

• Injury-Poisoning 0.9 1.1 

• Neoplasms 0.9 0.9 

• Blood 0.6 0.9 

' ' : . 'J : ... ' -i. ' " i,! ' ; - ' I 



Lessons Learned 
CHEMICAL WARFARE 

-14,000 M8 units 
-False Positives 
-In and out ofMOPP, no explanations 
-Alarms turned off 
-No need to know 
-Brain Damage 



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 
-Navy Forward Laboratory 
-No positive cultures 

Office of the Special Assistant ~~~ L.....__ ____ ...:.:.__'-------..:. ______ __jfil 
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l ! • ' . . ' ---- -=.;.!i'..-IJJ Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES 
-DEET, permethrin, organophosphates 
-Unapproved items: flea collars, SNIP 

'-------o_lffic_eof_the_spe_cia_tAs_sisw_nt ____ ____,iel 



~ Lessons Learned 
CHEMICAL WARFARE 

PESTICIDES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 
-Soot, ash, black cloud 
-No information 
-EPA monitoring March 91 
-Particulates, no toxic fumes 



~ Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES 
-Vaccines "secret" 
-No records 
-No explanations 
-Squalene 



~ Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 
-Tank armor, penetrators 
-No training 
- Heavy metal, proximal tubule 
-Surveillance of most exposed 



C
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' 
' !Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

PYRIDOSTIGMINE BROMIDE 
-Soman prophylaxis 
-Not FDA approved use 
-Recognized side effects 
-Medical confusion 
-No explanations, no records 
-Varied protocols 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 

A: 
,----------~-,a-ift-heS-f~-~A-~-wn-t---------,IU®i 
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U '' ' ' .. ~J Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 
-12 malaria, 3 2leishmaniasis 
-Diarrhea, URI's 
-Mycoplasma fermentans 

incognitus 

Office of tlte Special Assista11t 
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.. lJl Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 
·NO DoD policy that "stress is the cause of symptoms" 
· CNN, communications home 
·Uncertainties 
· Profiles are stress of chronic disease 
· PTSD rate lower than Vietnam 
· Stress can amplify already existing symptoms 

L__ ____ __::offi::___ce_:_oft_hes.:....11ec_iatA_ssist_an_t _____ lei 



Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 

', 'I 

_. ·,-

COCKTAIL EFFECT 
-No scientific evidence yet 

. . I 
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THE BLACK CAMEL 

Office of the Special Assistant 

'--------------------- -



~ Possible Causes 

• Normal disease rate 

• New disease paradigm- a Black Camel 

.' ' J l ' ; ; 



Physician Message Sent 

"Your laboratory, x-ray and physical exams results are normal." 

Patient Messages Received 

"There's nothing wrong with you!" 
"It's all in your head!" 
"You're faking these symptoms!" 



Risk Communication Art of Medicine 

1. Allow Ventilation 1. Ask open-ended questions 

2. Determine Underlying Concern 2. Chief complaint 

3. Empathy 3. Managed similar problems 

4. Conclusion Soundbite 4. Diagnosis 

5. Facts (2) 5. Lab, physical findings 

6. Next Steps 6. Treatment, next appointment 

01 
~---------~-~o_ifm_e~_~_lAs_~_~~--------~~~ 



~r,-r''1 Anthrax i I j 
-J..J.J..i 

• We have a safe and effective vaccine 
• Anthrax -an offensive BW agent 

- Inhalation anthrax is highly lethal 
- Easy to develop and weaponize 
- Remains viable for long periods 
- At least seven potential adversaries suspected 

of researching, developing and/or weaponizing 
anthrax. 

Vaccination against anthrax is critical 
for your protection 

.___ ____ Offic_eoft-----'ileSp_ecia_tAssl_.stant ___ ______.Jia! 



9jj Anthrax Bacteria 

Toxins 
. ·. ! ' .. 
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Anthrax Bacteria 

Toxin 
Combination 

'-+ = Death 

Office of tire Special Assistant rQI 
L__ ___ __:::________:______::____ ____ _____jf;jl 



]J Anthrax Vaccine 

Produces Attacks 
Toxin 

Office of the Special Assistant 

PROTECTS 



Medicar Personal Information 
Center (PIC) 

Office of the Special Assista11t lt:\l '-----------"-----'-----:..___ ___ _____Jf(l/1 



.~n'~' 

~J Musculoskeletal/ Conn. Tissue 

• Pain in Joint 5.5% 

• Osteoarthrosis 3.6% 

• Back Pain and other Back Disorders 2.8 % 

• Disord. of Tendons, Muscle Attachments 1.6% 

• Other Disorders of Soft Tissue 1.4% 

• Disc Disorders 

• Knee Derangements 

1.0% 

0.4% 

c___ ___ -"---Offic--'-eof_theSp'--ecia_IAss_istall_t ___ __jla
1 



rrnrl . 11 d JJJ.L Symptoms, S1gns, I Defined Con . 

• Malaise, Fatigue 4.2 % 

• Sleep Disturbances 3.3 % 

• General Symptoms and Hyperhidrosis 1.9 % 

• Symp. Of Respiratory Sys. And Chest 1.6% 

• Symptoms involving the Skin 1.1 % 

• Alterations of Consciousness, Awareness 0.6% 

• Abdom. Pain, Various Locations 0.4% 

• Symptoms of Digestive System 0.4% 

L__ ___ ___::offi:__ceo.:...._ifthe-'-spe_cioiA_ssistll_nt ____ lal 



r----~- ------------------- --- -- ---

H Psychological 

• Depressive Disorder 2.9 % 

• Neuroses 2.8% 

• Prolonged PTSD 2.6% 

• Affective Disorders 1.8% 

• Adjustment Reactions 1.2 % 

• Sleep Disorders 0.6% 

• Organic Brain Syndromes, Various 0.5 % 

{l,' '-- '•' 



Respiratory Tract 

• Asthma 

• Allergic Rhinitis 

2.2% 

1.5% 

• Chronic Upper Respir. Inflammation 1.5 % 



mmc . : 'I 

U·u' ·'' 
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,_. Healthy 

• Feared complaint, no diagnosis 

• Routine general medical examination 

8.0% 

0.9% 

.____ ____ offi_ceof_tlle_spec_iatA_ssis_tallt ____ __.la
1 



~ Gastrointestinal 

• Irritable Colon 1.5% 

• Esophageal Reflux 1.3 % 

• Enteritis and Colitis 0.6 % 



~-r------>.r-----;c--o.~ . ' , , , I . 1 . .f ,', 
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,...LL . .J Integument 

• Alopecia, hirsutism, other dis. of hair 1.3% 

• Fungus infections of skin 1.3% 

• Contact dermatitis, other eczema 

• Urticaria, various types 

1.2% 

0.5% 

,A._. . I 
,-------Offi-,ceof-tlle-Spec-iaiA-ssista-nt ----~~ M i 
~------~~--------~¥! 



,-n,-,-, 'UJ;I J .. · Headache 

• Tension Headache 

• Migraine 

• Headache 

3.1% 

2.9% 

2.5% 

L___ ___ -=--Offic-=-eoft---'heSp'--ecia_IAss_istan_t ____ !al 



EBj Other 

• Hypertension, essential 1.2 % 

• Lipoid Metabolism Disorders 0.6% 

• Hearing Loss 0.4 % 

• Hypothyroidism 0.4% 



~ Special Assistant 

Dr. Bernard Rostker 

•Appointed November 12, 1996 by 

the Deputy Secretary of Defense 

•180 team members 

I , . , 



Gulf War Illnesses Mission 

• Ensure Gulf War veterans are properly 
cared for: "people are our first concern" 

• Investigate to understand and explain Gulf 
War illnesses: "leave no stone untumed" 

• Ensure DoD adapts doctrine, policy and 
procedures to reduce risks for troops in the 
future. 

~,...___ ___ O=--Iffice=--ofthe-=-Spe_cialA_ssista_nt ___ ____J16I 
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jJ Medical Support 

• 27,000 hospitalizations in theater 

• 8,000 medical evacuations 

• ????? outpatient visits 

'------O!J_fficeo_ifthe_spec_ialA_ssista_nt ___ ____J1GI 



c-rnj JJJJ Office of the Special Assistant for 
Gulf War Illnesses 

Michael E. Kilpatrick MD, FACP 

Medical Outreach and Issues 
Office of the Special Assistant for Gulf War Illnesses 

703-578-8510 fax 703-578-8501 
email: mkilpatr@gwillness.osd.mil 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses o: 
'------------\71: ® 
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Special Assistant 
for 

Gulf War Illnesses 

Dr. Bernard Rostker 

•Appointed November 12, 1996 by 

the Deputy Secretary of Defense 

•180 team members 

c_____Offke_ofthe s_peaaJ_Assist_anttot_heDepu_tySea_cretaty_ofDef_ensefor_GuH_warn_Inesses_____jej 



DIJ Mission of the Special Assistant 

• Ensure Gulf War veterans are properly 
cared for: "people are our first concern" 

• Investigate to understand and explain Gulf 
War illnesses: "leave no stone unturned" 

• Ensure DoD adapts doctrine, policy and 
procedures to reduce risks for troops in the 
future. 

r\' ,------------11 .. ~ 
Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War lllnesses 1
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Primer 

on 

Gul War Illnesses 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses 01 
'---------------------___J~i 



~ Who Served in the Gulf War 

ARMY 

NAVY 

MARINE 

AIR FORCE 

697,000 U.S. service members 

259,000 Coalition Forces 

Source: Presidential Advisory Committee on Veterans illnesses, Final Report 

50% 

23% 

15% 

12% 



DlJ Who Served in the Gulf War 

MALE 

FEMALE 

ACTIVE 

93% 

7% 

83% 

RESERVE/NATIONALGUARD 17% 

OFFICER 

ENLISTED 

10% 

90% 

< 26 years old- 55%; 26-35 years old- 32%; > 35 years old- 13% 

' i 
~--------------------------,[~! 

Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War Illnesses \ ''· ! 1l 
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Medical Suppor~ 

Largest emergency health care system since WW II 

•41 ,000 medical personnel 

•18,000 beds 

-2 hospital ships 

-63 combat zone hospitals 

source: CENTCOM Publications- Commander-in-chiefUS CENTCOM "Desert Shield!Desert Storm Facts, Figures, Quotes and 
Anecdotes 7 AUG 90-11 APR 91," prepared by CENTCOM PAO ,., ; 

.------------------------------------,U\~1 
~__ ___ of_fic_e of_th_e S..:...pec_ial_As_sist_an_t to_the_D...:..epu...:..ty_Sec_ret_:_ary_of_De_fen_se _for_Gu_IHI_'ar_lll_nes_ses __ ____J ~· 



1\fedical Support 

• 27,000 hospitalizations in theater 

• 8,000 medical evacuations 

• ????? outpatient visits 

L___o_££ic_e oft_he S.:...._pecial_As_sista_nt to_the D__.::._epu_:_ty s_ecret_:_ary o_fDe_fense_for_Gulf_War_IIIn_esses _ __jal 



~ U.S. Deaths 

Non-Battle 224 

Battle 148 

. . . . I 



~ Symptoms 

Tiredness Diarrhea 

Rashes Hair loss 

Headaches Memory loss 

Muscle aches Sleep disturbance 

Joint pains Depression 

Abdominal pain Concentration problems 
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~~· Medical Evahrations 

+Comprehensive Clinical Evaluation Program (CCEP) 

Total Participants 55,564 

Decline examination 15,700 

Examined 39,864 

+ Veterans Affairs Registry -examined 78,869 

Total Examined 118,733 

Source: OASD (Health Affairs) 31 May 00 VARe~stry 26 MayOO 

c____Off_ice_oft_he S_pec_ial As_sis_tant_to t_he D_ep_uty_Secr_etary_of_Def_ens_e for_Gu_lfil_'ar ll_Ine_sses_------'e! 



Categories CCEP(%) VA Registry(%) 

Healthy 10 12 

Symptomatic 90 88 

Medically explained 80 80 

Medically unexplained 20 20 

~------------------------~9~ 
c__ __ offi_'ce o_f th_e Sp_ecia_l As_sista_nt to_the_Dep_uty_Secr_etary_of_Def_ense_for_Gul_fWar_m_ness_es __ _J ~ 
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"Your laboratory, x-ray and physical exams results are nonnal." 

~~!ient ~essages Rece!ved 

"There's nothing wrong with you!" 
"It's all in your head!" 
"You're faking these symptoms!" 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 01 
~---------------------------~; 



·r·r11 VA Disabilities .Jj..J 

Gulf War Veterans 

• 696,530 personnel served in the Gulf War 

• 132,891 have some service connected medical 
condition 

• 43,875 veterans' medical conditions have been 
rated at less then 10% 

• 89,016 veterans' medical conditions have been 
rated at 10% or greater 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses a~ 
I __ _____:__ _ ______:______:_:..__ ___ ____J ' 
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r- (] _To .... p_S_er_vf_ce_C_o:t_n_ec_tio_n_C_on_d_itl_' on_s 
. ~~ul 

Amo Gulf War Veterans 

1. Impairment of the knee 

2. Skeletal system disability 

3. Lumbosacral strain 

4. Arthritis due to trauma 

5. Scars 

6. Hearing loss 

7. Tinnitus 

8. Hypertension 

a! 
! 

'-------------------' ' 

9. Intervetebral disc syndrome 
Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 



E' • Studies 
Deployed 

(%) 
Non-Deployed 

(%) 

Medical separation 2.20 2.56 
(Aug 91- Dec 93) 

Hospitalizations 21.6 21.6 
(Aug 91· Sep 93) 

Hospitalizations unexplained illnesses 1.21 1.27 
(Aug 91- Apr 96) 

Birth Defects 7.45 7.59 
(Aug 91- Sep 93) 

Mortality .025 .023 
(Aug 91- Sep 93) 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses i a! 
! 
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Possible Causes 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 

o: 
~----------------------~~~ 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 



Lessons Learned 
CHEMICAL WARFARE 

-14,000 M8 units 
-False Positives 
-In and out ofMOPP, no explanations 

' 
-Alarms turned off 
-No need to know 
-Brain damage 



,-Trrj I : . \ 
I ·UJ• ' ' . 

~---J ~ Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 
-Navy Forward Laboratory 
-No positive cultures 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War TI!nesses 01 
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. Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES 
-DEET, pennethrin, organophosphates 
-Unapproved items: flea collars, SNIP 

al 
' ~----------------------------~ ' ' 
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It Lessons Learned 
CHEMICAL WARFARE 

PESTICIDES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 
-Soot, ash, black cloud 
-No information 
-EPA monitoring March 91 
-Particulates, no toxic fumes 



.-'T'TI 
U.' 1 i t w....... Lessons Learn~d 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES 
-Vaccines "secret" 
-No records 
-No explanations 
-Squalene 

'---o_ffi_ce o_f th_e Sp_eci_al A_ssi_stan_tto_the_De_puty_se_cret_ary_of_Def_ens_e fo_r G_uif_war_m_ness_es _ _...Jel 



!!11 Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 
-Tank armor, penetrators 
-No training 
- Heavy metal, proximal tubule 
-Surveillance of most exposed 



Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

PYRIDOSTIGMINE BROMIDE 
-Soman prophylaxis 
-Not FDA approved use 
-Recognized side effects 
-Medical confusion 
-No explanations, no records 
-Varied protocols 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 

~---------------------------,6~ 
~--Off_ke_oft_heS_pec_ialM_~s_bm_tot_heD_~_ury_Secr_~~_m_Def_ens_efur_Gu_Im_~I_llne_sses __ ~~ 



Lessons Learned 
.. 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 
-12 malaria, 3 2 leishmaniasis 
-Diarrhea, URI's 
-Mycoplasma fermentans 
incognitus 

i 
Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses """' I I \ ',l I I 
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Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 
-NO DoD policy that "stress is the cause of symptoms" 
-CNN, communications home 
-Uncertainties 
-Profiles are stress of chronic disease 
-PTSD rate lower than Vietnam 
-Stress can amplify already existing symptoms 

""' ~----------------------------~K~~ 
Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War lllnesses • ") ' 
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J' ! .. 
' Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 
-No scientific evidence yet 

Clj 
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THE BLACK CAMEL 

.~w-

L_ ____ o_ff_ice_o_ffu_e_sp_ec_ia_IA_ss_ist_an_tt_ot_he_D_~_ut_ys_ec_m_ary_o_f_De_re_ns_ef_or_Gu_If_~_w_n_Ine_~_es ____ ~~ 



Possible Causes 

• Normal disease rate 

• New disease paradigm- a Black Camel 

C\i 
~----------------------~~~ 
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The Art of Medicine 

• Today's Patient 
- Better informed 
- More demanding 
- Concerned symptoms are masking sinister 

disease 
• What's Missing 

- Trust from both sides 
• Patient's desire 

-More time 
- Advanced technology 

' . ! 

.-----------------,If..,;, i 
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_)j] 
Risk Communication Art of Medicine 

1. Allow Ventilation 1. Ask open-ended questions 

2. Determine Underlying Concern 2. Chief complaint 

3. Empathy . 3. Managed similar problems 

4. Conclusion Soundbite 4. Diagnosis 

5. Facts (2) 5. Lab, physical findings 

6. Next Steps 6. Treatment, next appointment 

I 
Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War Illnesses r:') I 
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Medical Personal Information 
Center (PI C) 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 
~--------------------------~ 
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Force Health Protection 

Predeplovment 
Medical threat briefing Verify DNA sample on file 
Distribute medical information Predeployment serum sample 
Verify HIV test in last 12 months Immunizations 
Verify current physical examination Predeployment health questionnaire 

Deployment 
Daily and weekly disease/injury Forward medical laboratory 

reporting Immunization tracking 
Environmental monitoring Medical threat updates 

Post Deployment 
Post deployment serum sample Medical debriefs 
Post deployment health questionnaire Screening exams as needed 
Analysis of "lessons learned" 

\,"1'::1 Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War lllnesses 
L__ __ ___:. ___ __:__:_ _ _:__ _____ ____jl~. 



DJJ Office of th~ .. Special Assistant for 
Gulf War Illnesses 

CONTACT NUMBERS 

Department of Defense's -CCEP 800-796-9699 

VA Persian Gulf Registry 800-749-8387 

Department of Defense's 800-472-6719 
Incident Reporting Line 

GulfLINK www.guljlink.osd.mil 

Michael E. Kilpatrick MD, F ACP 
phone 703-578-8510 fax 703-578-8501 

email: mkilpatr@gwillness.osd.mil 

A 
r-------------- (';f·~ 

Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War Illnesses , , 
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JTIANTHRAX BACTERIA ATTACK 

PA 

I 

T -, 
' -1 
.:_../._ = Death 

c_ __ o_m_ce_of_th_e s_pe_ci_al A_s_sis_tan_tt_o t_he_D_ep_uty_s_ec_ret_ary_o_f D_ef_en_se_fo_r G_ui_fVI_'ar_n_rn_ess_es __ _jeJ 



OJJ IMMUNE SYSTEM ACTIVATION 
BY VACCINE 

The Basics 

Antigen 

I 
I fl • f i :Jtllllii>IIS ' · Response · 
! ·--

, 
,-------------------------------------~8 
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U~ AFTER ANTHRAX VACCINE 
Antibodies at Work 

c______O_ffic_e oft_he S_peda_I As_sistan_tto_the D_epu_ty S_ecret_ary o_fDef_ense_for_Gulf_War_llln_esses _ ___,ej 



• Licensed by the FDA since 1970 
- Safely administered in the U.S. to at-risk 

veterinarians, laboratory workers, and livestock 
handlers 

• Shot schedule: 0, 2, 4 weeks, 6, 12, 18 months, 
plus annual booster 

1-877-GET-VACC 
DSN: 761-5101 

www.anthrax.osd.mil 
www.aviationmedicine.com 

Oj 
L__ __________ ___J~i Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War Illnesses 



01]]! h v . . p • J} ant rax accination rogram 

• Phase I- SWA and Korea (now) 

• Phase II -Early deploying forces to SWA and Korea 

• Phase III -Total force 

• 445,452 vaccinated -1,738,860 doses (10 May 00) 

• Complete supplemental testing on vaccine prior to release 

• Plant renovation completed 

• DoD anthrax web site: www.anthrax.osd.mil 

'---Offic-' eof_the_spec~_'al_Assi_stan_ttot_he Deputy_Secr_et_ary_oflleftnse_for_Gu_lfW_arU_Inesses __ Qi 
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JJJ Office of the Spedal Assistant for 
Gulf War Illnesses 

Francis L. O'Donnell 
Colonel, Medical Corps, United States Army 

Director, Medical Outreach and Issues 
Office of the Special Assistant for Gulf War Illnesses 

703-845-3374 fax 703-578-8501 
email: fodonnel@gwillness.osd.mil 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 
~----------------------~ 
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Primer 

on 

Gul War Illnesses 



- I. 

Who Served in the Gulf War 

ARMY 

NAVY 

MARINE 

AIR FORCE 

697,000 U.S. service members 

259,000 Coalition Forces 

Source: Presidential Advisory Committee on Veterans lllnesses, Final Report 

50% 

23% 

15% 

12% 



UIJ Who Served lin the Gulf War 

MALE 

FEMALE 

ACTIVE 

93% 

7% 

83% 

RESERVE/NATIONAL GUARD 17% 

OFFICER 

ENLISTED 

10% 

90% 

< 26 years old- 55%; 26-35 years old- 32%; > 35 years old -13% 

'· ___________ o.1 _ Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses fi;J 



UTI Medical Support 

Largest emergency health care system since WW II 

•41 ,000 medical personnel 

•18,000beds 

-2 hospital ships 

-63 combat zone hospitals 

source: CENTCOM Publications- Commander-in-chiefUS CENTCOM "Desert Shield/Desert Storm Fac~. Figure~, Quotes and 
Anecdotes 7 AUG 90-11 APR 91;' prepared by CENTCOM PAO 

e
l 
I 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses i 
L--___ ____:_ ____ .:.._:_ _ _:__ _______ _j I 



~ Medical Support 

• 27,000 hospitalizations in theater 

• 8,000 medical evacuations 

• ????? outpatient visits 



]] U.S. Deaths 

Non-Battle 224 

Battle 148 

Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War lllnesses f!:!::s '--------------------lf;J 



II Symptoms 

Tiredness Diarrhea 

Rashes Hair loss 

Headaches ~emoryloss 

~uscle aches Sleep disturbance 

Joint pains Depression 

Abdominal pain Concentration problems 



Medical Evaluations 

+Comprehensive Clinical Evaluation Program (CCEP) 

Total Participants 54,526 

Decline examination 15,348 

Examined 39,178 

+ Veterans Affairs Registry -examined 77,903 

Total Examined 117,081 

Source: OASD (Health Affaim) 31 January 00 VA Re~stry 27 January 00 



Hif] Diagnosis Distribution 

Categories 

Healthy 

Symptomatic 

CCEP (%) 

10 

90 

VA Registry(%) 

12 

88 

Medically explained 80 80 

Medically unexplained 20 20 



Physician Message Sent 

"Your laboratory, x-ray and physical exams results are normal." 

Patient Messages Received 

"There's nothing wrong with you!" 
"It's all in your head!" 
"You're faking these symptoms!" 

~' 
~--------------------------,s~, 
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Deployed 
(%) 

Non-Deployed 
(%) 

Medical separation 2.20 2.56 
(Aug 91- Dec 93) 

Hospitalizations 21.6 21.6 
(Aug 91- Sep 93) 

Hospitalizations unexplained illnesses 1.21 1.27 
(Aug 91- Apr 96) 

Birth Defects 7.45 7.59 
(Aug 91- Sep 93) 

Mortality .025 .023 
(Aug 91- Sep 93) 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War illnesses f'::j 
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OJ]] Possible Causes 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 

PYRIDOSTIMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 



Special Assistant 
for 

Gulf War Illnesses 

Dr. Bernard Rostker 

•Appointed November 12, 1996 by 

the Deputy Secretary of Defense 

•180 team members 

all Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses 
~--------------~ ! 



DJJ Mission of the Special Assistant 

• Ensure Gulf War veterans are properly 
cared for: "people are our first concern" 

• Investigate to understand and explain Gulf 
War illnesses: "leave no stone untumed" 

• Ensure DoD adapts doctrine, policy and 
procedures to reduce risks for troops in the 
future. 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War illnesses 01 
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Lessons Learned 
CHEMICAL WARFARE 

-14,000 M8 units 
-False Positives 
-In and out ofMOPP, no explanations 
-Alarms turned off 
-No need to know 



M Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 
-Navy Forward Laboratory 
-No positive cultures 

. . . I 



~ Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES 
-DEBT, permethrin, organophosphates 
-Unapproved items: flea collars, SNIP 



Lessons Learned 
CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 
-Soot, ash, black cloud 
-No information 
-EPA monitoring March 91 
-Particulates, no toxic fumes 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War illnesses ~ ~___;:_:_____:______~I 



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES 
-Vaccines "secret" 
-No records 
-No explanations 
-Squalene 



r-,--c--
r'·'' ·· Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 
-Tank armor, penetrators 
-No training 
- Heavy metal, proximal tubule 
-Surveillance of most exposed 

j --



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE 
-Soman prophylaxis 
-Not FDA approved use 
-Recognized side effects 
-Medical confusion 
-No explanations, no records 
-Varied protocols 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 
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Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 
-12 malaria, 32leishmaniasis 
-Diarrhea, URI's 
-Mycoplasma Jermentans 
incognitus 

L___Offi_'ce o_f the_Spe_dal_Assi_stan_t to t_he D_epu_ty s_ecre_tary_ofD_efen_se fo_r Gu_IfW_ar I_llne_sses _ __j(i)~ 



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 
-NO DoD policy that "stress is the cause of symptoms" 
-CNN, communications home 
-Uncertainties 
-Profiles are stress of chronic disease 
-PTSD rate lower than Vietnam 
-Stress can amplify already existing symptoms 

~----------------------------,nl\ 
Office of the Special Assistant to the Deputy Swetary ofDefense for Gulf War lllnesses 0-f J 

L-----------------------------~~ 



rm . 
. . Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 
·No scientific evidence yet 

Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War Illnesses , l'!tj 
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..... iJ Force Health Protection 

Predeployment 
Medical threat briefing Verify DNA sample on file 
Distribute medical information Predeployment serum sample 
Verify HN test in last 12 months Immunizations 
Verify current physical examination Predeployment health questionnaire 

Deployment 
Daily and weekly disease/injury Forward medical laboratory 

reporting Immunization tracking 
Environmental monitoring Medical threat updates 

Post Deployment 
Post deployment serum sample Medical debriefs 
Post deployment health questionnaire Screening exams as needed 
Analysis of "lessons learned" 

c___o_ffi_ce o_f th_e S_pec_iai_Ass_ista_nt t_o th_e D_epu_ty_Sec_retary_o_f D_efe_nse_for_Gu_IfW_ar_llln_ess_es _ ___ja! 



D.m Medi~al Personal Information 
Center (PI C) 

- I 
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LLJ Anthrax 

• Inhalation anthrax is deadly 
• Biological warfare agent of choice: 

- Cheap and easy to produce 
- Can be dispersed in air by a variety of weapons 
- Odorless, colorless, tasteless, difficult to detect 
- Flu-like symptoms early, rapid deterioration, and death 

• MOPP 4 prevents exposure 
• Antibiotics work before symptoms appear 

' 

Vaccination against anthrax is critical for 
your protection 

'----------0-ffic_e oft_he S_pecia_I As_sista_nt to_the D_epu_ty s_ecret_ary o_fDe_fense_for_Gulf_War_Illn_esses_----'€)
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• Phase I- SWA and Korea (now) 

• Phase II -Early deplo~ng forces to SW A and Korea 

• Phase III- Total force 

• 432,918 vaccinated -1,637,853 doses (19 Apr 00) 

- !_ '. 



Ef_fl]J ANTHRAX BACTERIA ATTACK 

= Death 



[[J IMMUNE SYSTEM ACTIVATION 
BY VACCINE 

The Basics 

Antigen 

.____Offr_'ce o_f the_Spe_ciai_Assi_stan_ttot_he D_epu_ty S_ecre_tary_ofD_efen_se fo_r G_ulfll_'ar TI_Ine_sses _ __,al 



JJJ AFTER ANTHRAX VACCINE 
Antibodies at Work 

L..._ ___________ ___J.o;ll _ Office of the Special Assistant to the Deputy Secretary ofDefense for GulfWar Illnesses 'fiJ 



, _ ~--: Anthrax Vaccine Program 
• Licensed by the FDA since 1970 

- Safely administered in the U.S. to at-risk 
veterinarians, laboratory workers, and livestock 
handlers 

• Shot schedule: 0, 2, 4 weeks, 6, 12, 18 months, 
plus annual booster 

1-877-GET-VACC 
DSN: 761-5101 

www.anthrax.osd.mil 
www.aviationmedicine.com 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War illnesses 0 c___ _______ __J~i 



[]2] Office of the Special Assistant fo~ 
Gulf War Illnesses 

CONTACT NUMBERS 

Department of Defense's- CCEP 800-796-9699 

VA Persian Gulf Registry 800-749-8387 

Department of Defense's 800-497-6261 
Incident Reporting Line 

GultLINK www.guljlink.osd.mil 

Colonel Francis L. O'Donnell MC, USA 
phone 703-845-3374 fax 703-578-8501 

email: fodonnel@gwillness.osd.mil 

L,____Off_ice_o£1h_es.:_pecial_Assi_'stan_tto_the...:.Dep-'-utys_ecretary_o£o_e£ense_£or_GuH_war_nin_esse_s _____je! 



JJJ Distribution of CCEP Diagnoses 
by Major ICD-9 Categories 

Primary(%) All Dx (%) 
• Musculoskeletal 19.6 20.8 

• Symp., Signs, IDC 17.4 19.0 

• Psychological 17.3 14.8 

• V-Codes 10.1 6.0 

• Respiratory Sys. 6.5 5.9 

• Digestive 6.1 7.3 

• Skin 5.9 6.5 

• Nervous System 5.5 5.9 
a~ Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses 
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[J Distribution of CCEP Diagnoses 
by Major ICD-9 Categories (cont) 

Primary(%) AllDx (%) 

• Infections 2.6 3.0 

• Circulatory Sys. 2.5 2.8 

• Endocr.-Metab. 2.3 2.7 

• Genitourinary 1.3 1.8 

• Injury-Poisoning 0.9 1.1 

• Neoplasms 0.9 0.9 

• Blood 0.6 0.9 

Office of the Special Assistant to the Deputy Secrelaly of Defense for Gulf War Dlnesses 91 



[JIJMusculoskeletal/ Conn. Tissue 

• Pain in Joint 5.5% 

• Osteoarthrosis 3.6% 

• Back Pain and other Back Disorders 2.8 % 

• Disord. of Tendons, Muscle Attachments 1.6% 

• Other Disorders of Soft Tissue 1.4% 

• Disc Disorders 1. 0 % 

• Knee Derangements 0.4% 

L___Offic_· e_of th__;e Sp:._eciai_Ass_istan_t to th_e D..:...;eputy:._Secr_etaty:._ofD_efen_se fo_rGulf_w_ar Dln_esses _ ___jel 



ITfJ Symptoms, Signs, Ill Defined Cond. 

• Malaise, Fatigue 4.2 % 

• Sleep Disturbances 3.3% 

• General Symptoms and Hyperhidrosis 1.9 % 

• Symp. Of Respiratory Sys. And Chest 1.6% 

• Symptoms involving the Skin 1.1 % 

• Alterations of Consciousness, Awareness 0.6% 

• Abdom. Pain, Various Locations 0.4% 

• Symptoms of Digestive System 0.4% 

Office of the Special Assistant to the Deputy Seaetary of Defense for Gulf War Dlnesses {:j, 
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1:, 

LJ Psychological 

• Depressive Disorder 2.9 % 

• Neuroses 2.8% 

• Prolonged PTSD 2.6 % 

• Affective Disorders 1.8% 

• Adjustment Reactions 1.2 % 

• Sleep Disorders 0.6 % 
' 

• Organic Brain Syndromes, Various 0.5% 

L______Off_ice of_theS_:_peciai_Ass_istant_toth__:e Dep~uty S_ecretary_:_of_Defens_efo_rGulf_War_lllne_sses _____j91 



Respiratory Tract 

• Asthma 

• Allergic Rhinitis 

2.2% 

1.5% 

• Chronic Upper Respir. Inflammation 1.5 % 



nTI ' ' ., .. 
' ' ' ' ' i '( 
' .. I 
~ Healthy 

• Feared complaint, no diagnosis 8.0% 

• Routine general medical examination 0.9% 

'---Off-ice o£_th_e sp_edai_As_sistan_tto_th_e oe_puty_secrmry_o£_oe£_ense_fo_rGuH_w_ar Din_e_sses_---'al 



i1T1 
~yJ Gastrointestinal 

• Irritable Colon 1.5 % 

• Esophageal Reflux 1.3 % 

• Enteritis and Colitis 0.6 % 

'----Off-ice of_theS_pecial_ABs_iBtant_toth_e Dep_uty s_ecretary_o£_De£t_nse£o_rGulf_War_Dinesse_s -----'a 



Integument 

• Alopecia, hirsutism, other dis. of hair 1.3 % 

• Fungus infections of skin 1.3 % 

• Contact dermatitis, other eczema 1.2 % 

• Urticaria, various types 0.5% 

Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War llinesses 0 '-----fl 
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Headache 

• Tension Headache 

• Migraine 

• Headache 

3.1% 

2.9% 

2.5% 

c___Offi_ce of_the_Specr_'aiABs_is_tant_toth_e De---'puty_Secretary---'---of-Defe_nse_forG_ulf_War_IIlne_sses_---'ai 



------ ---~-~---------

Other 

• Hypertension, essential 1.2 % 

• Lipoid Metabolism Disorders 0.6 % 

• Hearing Loss 0.4% 

• Hypothyroidism 0.4 % 

Office of the Spedal Assistant to the Deputy Secretary of Defense for GuHWar lllnesses &1 
L---~~--~~~------~~ 



JI] Evaluation of Future Deployments 

Michael E. Kilpatrick MD, FA CP 

Medical Outreach and Issues 
Office of the Special Assistant for Gulf War Illnesses 

703-578-8510 fax 703-578-8501 
email: mkilpatr@gwillness.osd.mil 



ruJJ Major Lesson Learned from 
the Gulf War 

' 

DoD Does Not Deal Well With 

Non-Traditional Issues 



o:; Deployments 

• Unexpected and rapid personnel movement 

• Personal and family hardships 

• Stress in the field 
- Missile attacks - Harsh Living Conditions 

- Chem-bio attacks -Foreign cultures 

-Witnessing death/atrocities - RaciaVethnic hatred 

• Inadequate communication 

• No answers to questions after returning 



J1J Force Health Protection 

Predeplovment 
Medical threat briefing Verify DNA sample on file 
Distribute medical infonnation Predeployment serum sample 
Verify HIV test in last 12 months Immunizations 
Verify current physical examination Predeployment health questionnaire 

Deployment 
Daily and weekly disease/injury Forward medical laboratory 

reporting Immunization tracking 
Enviromnental monitoring Medical threat updates 

Post Deployment 
Post deployment serum sample Medical debriefs 
Post deployment health questionnaire Screening exams as needed 
Analysis of "lessons learned" 

.___Offke_of_the_spedal_._AM_m_tto_lhe_nep_aty_seae~.ny __ ofDef_ense_£or_GaJ£_w_ar_Din ___ ~lal 



Who's Involved? 

Predeployment 
Unit medical personnel CHPPM 
AFMIC Risk Communicators 

Deployment 
Unit medical personnel Rapid diagnostic team 
Environmental team AFMIC 
CHCS Risk Communicators 

Post Deployment 
Unit medical personnel 
Unit operational personnel 

Risk Communicators 
DoDN A healthcare systems 



Understanding Today's 
Military Member 

• 55% are married 

• 46% have children 

• 40% of the 1.3 million children are < 6 years old 

• 6% are single parents 

• 8% care for elder parents 

• 14% are women 



Today's Military Member 

• Better informed 

• More demanding 

• Concerned 

• Concerned about military medicine 

• Wants high technology answers 



[]j] Today's Deployments 

• Increased by 60% 

• Personnel and Budget Decreased by 34% 

• Trained to be Warfighters 

• High Technology Weapons, Communications 

• Assignments 
- Peacekeepers - Drug Interdiction 

- Humanitarian Relief - CB Terrorism Response 

• Targets for Random Acts of Violence 

L___Offi_'ce o_fthe_Spea_'al As_sistan_tto_the D_:_eputy'-Secretary'-'-of D_efen_se for_Gulf_War_lllnes_ses -91 



· , oncerns on the De dMember 

• Importance of the mission 

• Recognition by others of his/her role 

• Ability to express fears/concerns/problems 
to leadership 

• Recognition for performance 



']J Successful Mission 

• Knew why I was there and agreed 

• Knew what to do 

• Knew how to do it 

• Had what I needed to do it 

• Did it well 

• Was appreciated for my contribution 

• Returned proud I had been there 

'----Offi-'ce of_the S_:_peciai_Assi_'stant_to th_e Dep_:_uty S_ecretary_:_of_Defe_nsefo_rGulf_War_Dine_sses -----'a 



]J Recent Developments 

• Military Veterans Health Coordinating Board 
-DoD, VA, HHS 

• VA National Center for Military Deployment 
Health Research 

• DoD Center for Deployment Medicine 
-Naval Health Research Center 

- Walter Reed Center for Deployment Medicine 

- Center for Health Promotion & Preventive Medicine 

'------off_ice of_the_spec_iai Ass_istan_tro_lhe o_eputy_secret_ary_ofD_efense_for_Gulf_war_Dines_ses __,a 



ITJOffice of the Special Assistant 
- for Military Deployments 

• Respond to veterans' deployment health 
related questions 

• Facilitate assimilation of health related lessons 
learned 

• Assure effectiveness of DoD programs 
protecting health during deployment 

'---Offi_ceoft_he sp_eciai_Assistan_t to_!he D_eputy_secretary_o_fDefe_nsef_orGulf_war_Dine_sses ____Jel 
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Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 
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Medical Personal Information 
Center (PIC) 

'-------------'C\ ... 1 .. 
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uJJ ANTHRAX BACTERIA ATTACK 

.. PA T .;· = Death 

..___Offi_'ce n_£ the_Spec_iaJ As_sistan_tto_the D_epoty_Secretary_o£D_efense_£or_Gulf_War_lllne_sses ____,9 



1 i ~,IMMUNE SYSTEM ACTIVATION 
~· ·. , BY VACCINE 

The Basics 

Antigen 

.___Offi_ceof_the_Spea_'aiAs_sis_tant_toth_e De_puty_Secre_tary_of_Defe_nse_forG_ulf_war_Dlne_sses _ __,GJ 



DJJ AFTER ANTHRAX VACCINE 
Antibodies at Work 

. :ti . i 

c___Off_ice of_the_Special_' As_sistan_tto_the D_eputy_Secretary_ofD_efense_for_Gulf_War_Dines_ses -9, 



• Licensed by the FDA since 1970 
- Safely administered in the U.S. to at-risk 

veterinarians, laboratory workers, and livestock 
handlers 

• Shot schedule: 0, 2, 4 weeks, 6, 12, 18 months, 
plus annual booster 

1-877-GET-VACC 
DSN: 761-5101 

www.anthrax.osd.mil 
www.aviationmedicine.com 

L.....--_o_ffice_ofth_e Spe_cial_Assis_tant t_othe___:Dep_:_uty s_ecret_:_ary o_fDef_ense_forG_ulfW_ar llln_es_ses --.-Jej 



(j]J Anthrax Vaccination 

• Phase I- SWA and Korea (now) 

• Phase II -Early deplo0ng forces to SWA and Korea 

• Phase III -Total force 

• 453,435 vaccinated -1,797,597 doses (14 June 00) 

• Complete supplemental testing on vaccine prior to release 

• Plant renovation completed 

• DoD anthrax web site: www.anthrax.osd.mil 



I!J!B 
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Risk Communication Art of Medicine 

1. Allow Ventilation 1. Ask open-ended questions 

2. Determine Underlying Concern 2. Chief complaint 

3. Empathy 3. Managed similar problems 

4. Conclusion Soundbite 4. Diagnosis 

5. Facts (2) 5. Lab, physical findings 

6. Next Steps 6. Treatment, next appointment 



ITIJ Where Do We Go From Here? 
• Concept -Deployment Medicine Clinics 

- Connected to all deployment sites 

- Source for pre and post deployment 
information 

- Information for family members 

• Concept -Education on Vaccines 
- Start updating electronic record entrance 

- Validate accuracy with leave/bonus requests 

- Internet linkage to CDC for recommendations 

• Concept -???? 
'----Dff-ice_ofth_e special_· Ass_istan_tto_the_Depu_ty secre~_ll'f_o£_nefen_se£_orGuH_w_ar DJn_esses _ ___,a; 



Office of the Special Assistant for 
Gulf War Illnesses 

Michael E. Kilpatrick MD, FA CP 

Medical Outreach and Issues 
Office of the Special Assistant for Gulf War Illnesses 

703-578-8510 fax 703-578-8501 
email: mkilpatr@gwillness.osd.mil 

L___Offke_ofth__:e specW_· _Aisistant_toth__:e Deputy:.___:__Smlaty_:_m_Def_enae_furG_ulf_war_~~~ne~~es _ ___;la 



Anthrax 

Readiness 
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JCAHO 

GME 

llbysical. 
Readiness 
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Credentials · 
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Privileges 

Gulf War 
illnesses 
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Primer 

on 

Gul(War Illnesses 
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Special Assistant 
for 

Gulf War Illnesses 

Dr. Bernard Rostker 

•Appointed November 12, 1996 by 

the Deputy Secretary of Defense 

•180 team members 



lTD Mission of the Special Assistant 

• Ensure Gulf War veterans are properly 
cared for: "people are our first concern" 

• Investigate to understand and explain Gulf 
War illnesses: "leave no stone untumed" 

• Ensure DoD adapts doctrine, policy and 
procedures to reduce risks for troops in the 
future. 

L.____Offl_~eeof_lhe S-=---pedal_Assi&tant_' _totb___:e Dep___:utyS_eaela!y_.:_of_Defeme_for_Gulf_Wu_Dinesses_-.-JjG 



Who Served in the Gulf War 

ARMY 

NAVY 

MARINE 

AIR FORCE 

697,000 U.S. service members 

259,000 Coalition Forces 

Source: Presidential Advisory Committee on Vetensns illnesses, Final Report 

50% 

23% 

15% 

12% 



MALE 

FEMALE 

ACTIVE 

93% 

7% 

83% 

RESERVE/NATIONAL GUARD 17% 

OFFICER 10% 

ENLISTED 90% 

< 26 years old- 55%; 26-35 years old- 32%; > 35 years old -13% 



Medical Support 

Largest emergency health care system since WW II 

•41 ,000 medical personnel 

•18,000 beds 

-2 hospital ships 

-63 combat zone hospitals 

source: CENTCOM Publications- Commander-in-chiefCS CENTCOM "Desert Shield/Desert Stonn Facts, Figures, Quotes and 
Anecdotes 7 AUG 90-11 APR 91," prepared byCENTCOM PAO 



Medical Support 

• 27,000 hospitalizations in theater 

• 8,000 medical evacuations 

• ????? outpatient visits 

'----Offi-'ce_ofth_e Sp_ecial_Assis_tant_to the_Dep_uty S_ecre_tary o_£De£_ense_£orG_ui£_War_illnes_ses -----'al 



U.S. Deaths 

Non-Battle 224 

Battle 148 

~--------------------------~D~ 
Office ofthe Special Assistant to the Deputy Secretary of Defense for Gulf War Dlnesses ~ 

L-----~------~~----------~~ 



Tiredness 

Rashes 

Headaches 

Muscle aches 

Joint pains 

Abdominal pain 

Symptoms 

Diarrhea 

Hair loss 

Memory loss 

Sleep disturbance 

Depression 

Concentration problems 

L___._Off_ice_of_the ...:..Spe_ciai_Ass_istan_t to_lhe_De::.._puty:.._Secretary___:_of_Def_ens_e £_or G_ulf_war_llln_ess_es _ __Jal 



Medical Evaluations 

+Comprehensive Clinical Evaluation Program (CCEP) 

Total Participants 55,564 

Decline examination 15,700 

Examined 39,864 

+Veterans Affairs Registry -examined 78,869 

Total Examined 118,733 

Souree: OASD(HealthA!l'am) J!May 00 VARegistry26May00 

L__Off_ice_oflh_e S.::..._pecr_'al Ass_is_tan_tto lh_e D_..:.ep....:..uty_Secretary___:_of_Def_ense_for_GuH_w_ar n_Ine_sses __ Gl 
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Categories 

Healthy 

Symptomatic 

osis Distribution 

CCEP(%) 

10 

90 

VA Registry (%) 

12 

88 

Medically explained 80 80 

Medically unexplained 20 20 
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~LJ Physician Message Sent 

"Your laboratory, x-ray and physical exams results are normal." 

Patient Messa Received 

"There's nothing wrong with you!" 
"It's all in your head!" 
"You're faking these symptoms!" 

?\ 
~-------------------------,l~ 

Office of the Special Assistant to the Deputy Secret•rv ofDefense for Gulf War TI!nesses \ " ! 
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VA Disabilities 
Gulf War Veterans 

• 696,530 personnel served in the Gulf War 

• 132,891 have some service connected medical 
condition -19% 

• 43,875 veterans' medical conditions have been 
rated at less then 10% 

• 89,016 veterans' medical conditions have been 
rated at 10% or greater 

~~ 

~------------------~e 
Office of the SllP<'ial Assistant to the Deputy Secretary of Defense fur GuHWar lllnesses v~fJ ; 
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QiJ Top Service Connection Conditions 
Among Gulf War Veterans 

1. Impairment of the knee 

2. Skeletal system disability 

3. Lumbosacral strain 

4. Arthritis due to trauma 

5. Scars 

6. Hearing loss 

7. Tinnitus 

8. Hypertension 

9. Intervetebral disc syndrome 
.._____Offi_'ce o_flhe_Special_' As_sistan_tto_!he D_eputy_Secretary_ofD_efense_for_GuH_War_lllnes_ses -----lei 
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~-:....U 
Epidemiology Studies 

Deployed 
(%) 

Non-Deployed 
(%) 

Medical separation 2.20 2.56 
(Aug 91- Dec 93) 

Hospitalizations 21.6 21.6 
(Aug 91- Sep 93) 

Hospitalizations unexplained illnesses 1.21 1.27 
(Aug 91- Apr 96) 

Birth Defects 7.45 7.59 
(Aug 91- Sep 93) 

Mortality .025 .023 
(Aug 91- Sep 93) 

Office of the Special Assistant to the Deputy Secretary ofDefense forGulfWar illnesses f'>:f) 
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Possible Causes 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 

'---Offic_e of_the s_peci_aJA_ssistan_tto_the_Dep_uty s_ecre_tary_ofD_efens_efo_rGulf_w_ar llln_esse_s _a: 



Lessons Learned 
CHEMICAL WARFARE 

-14,000 M8 units 
-False Positives 
-In and out ofMOPP, no explanations 
-Alarms turned off 
-No need to know 
-Brain Damage 

0 
VI 



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 
-Navy Forward Laboratory 
-No positive cultures 



Lessons Learned 
CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES 
-DEET, permethrin, organophosphates 
-Unapproved items: flea collars, SNIP 

el,' .. Office of the Special Assistant to the Deputy Secretill)' of Defense for Gulf War Dlnesses 
L-------------~------------~ : 



Lessons Learned 
CHEMICAL WARFARE 

PESTICIDES 

BIOLOGICAL WARFARE 

OIL WELL FIRES 
-Soot, ash, black cloud 
-No information 
-EPA monitoring March 91 
-Particulates, no toxic fumes 



Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES 
-Vaccines "secret" 
-No records 
-No explanations 
-Squalene 



!II Lessons Learned 

CHEMICAL WARFARE BIOLOGICAL WARFARE 

PESTICIDES OIL WELL FIRES 

VACCINES DEPLETED URANIUM 
-Tank armor, penetrators 
-No training 
- Heavy metal, proximal tubule 
-Surveillance of most exposed 



Lessons Learned 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES 

PYRIDOSTIGMINE BROMIDE 
-Soman prophylaxis 
-Not FDA approved use 
-Recognized side effects 
-Medical confusion 
-No explanations, no records 
-Varied protocols 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

DEPLETED URANIUM 



OL: l Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 
-12 malaria, 32 leishmaniasis 
-Diarrhea, URl' s 
-Mycoplasma fermentans 
incognitus 

c___Offi_ceof_the_special_· Ass_ist_ant_to th_e Dep_uty_secre_tary_of_Defe_nse_£orG_uJ£_war_IIIne_sses _ __Ja 
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~J Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS 
-NO DoD policy that "stress is the cause of symptoms" 
-CNN, communications home 
-Uncertainties 
-Profiles are stress of chronic disease 
-PTSD rate lower than Vietnam 
-Stress can amplify already existing symptoms 

L..--_Off_ice_ofl_he s_pecial_· As_siB_tant_wth_e o_epu...:...tys_ecretary--'---of-Def_ense_£or_GuJ£_w_ar Din_es_ses _ __Ja 



Lessons Learned 

BIOLOGICAL WARFARE 

OIL WELL FIRES 

CHEMICAL WARFARE 

PESTICIDES 

VACCINES DEPLETED URANIUM 

PYRIDOSTIGMINE BROMIDE INFECTIOUS DISEASES 

STRESS COCKTAIL EFFECT 
-No scientific evidence yet 



THE BLACK CAMEL 

'-----Offi_·,_eof_lh_es_pOOai_' _As_sist_an_tto_the_D_epu_ty_secretary __ of_Def_en_sef_or_Gulf_w_ar_m_nes_ses _ ____Je~ 



Possible Causes 

• Normal disease rate 

• New disease paradigm- a Black Camel 

Office of the Special Assistant to the Deputy Secretary ofDefense for Gulf War lllnesses ~ 



[[J ' ' . Force Health Protection 

Predeployment 
Medical threat briefing Verify DNA sample on file 
Distribute medical infonnation Predeployment serum sample 
Verify HIV test in last 12 months Immunizations 
Verify current physical examination Predeployment health questionnaire 

Deployment 
Daily and weekly disease/injury Forward medical laboratory 

reporting Immunization tracking 
Enviromnental monitoring Medical threat updates 

Post Deployment 
Post deployment serum sample Medical debriefs 
Post deployment health questionnaire Screening exams as needed 
Analysis of"lessons learned" 

L__ __ oo_ice_o£t_heS-'-pect_·ai_Ass_istan_tto_th_e ne~p~uty_secretary____:__o£D_e£ens_e_for_Gulf_w_ar_Din_esse_s _ ___Jal 



Medica~ Personal1nformation 
Center (PIC) 
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JIJ ANTHRAX BACTERIA ATTACK 

. PA TF 
-- "- = Death 
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[JJ IMMUNE SYSTEM ACTIVATION 
BY VACCINE 

The Basics 

Antigen 
.-, ', 

c___Off_ice_ofth_e spe_ciai_Assi_·stan_tto th_e De'----puty_secre_tary'----ofD_efen_sefor_Gulf_war_Dln_esse_s ___Je 



OJJ AFTER ANTHRAX VACCINE 
Antibodies at Work 

I 
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~ The Art of Medicine 

• Today's Patient 
- Better informed 
- More demanding 
- Concerned symptoms are masking sinister 

disease 
• What's Missing 

- Trust from both sides 
• Patient's desire 

-More time 
-Advanced technology 

. ' ·'· 



,---------------------

Risk Communication Art of Medicine 

1 0 Allow Ventilation 1 0 Ask open-ended questions 

20 Determine Underlying Concern 20 Chief complaint 

30 Empathy 3. Managed similar problems 

40 Conclusion Soundbite 40 Diagnosis 

5o Facts (2) 50 Lab, physical findings 

60 Next Steps 60 Treatment, next appointment 



----------~------------

JJJ Office of the Special Assistant for 
Gulf War Illnesses 

CONTACT NUMBERS 

Department of Defense's- CCEP 

VA Persian Gulf Registry 

Department of Defense's 
Incident Reporting Line 

GulfLINK 

800-796-9699 

800-749-8387 

800-497-6261 

www.guljlink.osd.mil 

Michael E. Kilpatrick MD, FACP 
phone 703-578-8510 fax 703-578-8501 

email: mkilpatr@gwillness.osd.mil ,... 
--------------,{{' ' r- ~c;:· 
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• Licensed by the FDA since 1970 
- Safely administered in the U.S. to at-risk 

veterinarians, laboratory workers, and livestock 
handlers 

• Shot schedule: 0, 2, 4 weeks, 6, 12, 18 months, 
plus annual booster 

1-877-GET-VA CC 
DSN: 761-5101 

www.anthrax.osd.mil 
www. aviationmedicine.com 

L____Offi_'ceo_£ the--=-Spec_iai Ass_istan_tto_the D--=-eputy:...._Secre__:tll}'__:of D_efense_£or_Gui£_war_lllnes_ses _____Ja 



DI1Anthrax Vaccination Pro am 

• Phase I- SWA and Korea (now) 

• Phase II- Early deploying forces to SW A and Korea 

• Phase III -Total force 

• 453,435 vaccinated -1,797,597 doses (14 June 00) 

• Complete supplemental testing on vaccine prior to release 

• Plant renovation completed 

• DoD anthrax web site: www.anthrax.osd.mil 

,--------------,Oi~ ... Office of the Special Assistant to the Deputy Secretary of Defense for Gulf War lllnesses 'f;;} 
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SI'ECIAI.ASSII'WIT fOR 
GUU' WAR II.I.HiiS$I$, 

MCICAL RrADtH£58, ANO 
MILITARY Dlli'LO'IIoiENTS 

OFFICE OF =THE UNDER "SECRETARY··oF ·DEFENSE· ·· · 
PERSONNEL AND READINESS 
4000 DEFENSE PENTAGON 

WASHINGTON, DC 20301-«XX) 

UNCLASSIFIED 
' ' 

INF0)\1EMO 

November 29,2001 2:45PM 

FOR: SPECIAL ASSISTANT FOR GULF WAR. ILLNESSES, MEDICAL 
READINESS, AND MILITARY DEPLOYMENTS 

FROM: Michael E. Kilpatrick, MD., Direct~r, Deployment Health Support /til~ 

SUBJECT: GulfLINK 

• · A recent New York Times news article (Tab A) reports that two Pakistani 
scientists were detained and a number of anthrax-related documents found in 
their office. Among those identified in the article were documents attributed to 
a" ... Web site devoted to better informing Persian Gulfwarveterans .... " 

• Without seeing the documents, we are unable to ·determine if, 'in fact, the 
referenced site is GulfLINK. However, we reviewed the content of our web site, 
and found that it is. possible that the cited documents are posted there. 

• From the description in the news story, we believe the reference is to 
information op anthrax provided in our An Nasiriyah Southwest Ammunition 
Storage Point case nat'Iitive final report; published January 13, 2000, footnote 
121 (Tabs'Bl-B3). The same information is in the amended An Nasiriyah 
Southwest Ammunition Storage Point case narrative final report, p~blished 
September 28,2000, footnote 11~ (Tabs Cl-C3). 

• In both cases, the primary reference was from the U.S. Army Medical 
Research Institute oflnfectious Diseases.handbook, published in July 1998 
(Tabs B2 and C2), supported by the October 1999 web site of the DoD 
Anthrax Vaccine Immunization Program (Tabs B3 and C3). 

• ·we anticipate no further media interest. 

COORDINATION: NONE 

Attachments: 
As stated 

Prepared by: L-l(b_)<6_) _______ __. 

UNCLASSIFIED 

·. ·. 

·.· 



; Pakistanis Linked To Papers On Anthrax Weapons http://ebird.dtic.miVNov2001/e200 !11~8pak.htm 
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New York Times 
November 28, 2001 

2 Pakistanis Linked To Papers On Anthrax Weapons 

By Douglas Frantz with David Rohde . 

ISLAMABAD, Pakistan, Nov. 27- Pakistan said todsy ·thst it had detained two retired nuclear 
scientists after the recent discovery in offices they had used in Afghanistan of documents dsscribing 
ways to use anthrax ·as a weapon and other suspicious material. 

The scientists, Sultan Bashiruddin Mahmood and Chaudry Abdul Majeed, were first questioned in 
October after American intelligence officers expressed concern about trips the two had made to the 
Afghan capital, Kabul. They were interrogated about their ties to the Taliban. 

After he retired from Pakistan's Atomic Energy Agency in 1998, Mr. Mahmood founded a private relief 
organizatio~ Ummah Tameer-e-Nau, that operated in Afghanistan. 

Documents from the organization's Kabul offices examined by The New York Times have been found 
over the past severn! dsys describing the history of anthrax and a Pentagon program to immunize all 
members of the United States military against anthrax attacks. 

Also found were a box of gas masks, a diagram showing a plane shooting down a weather balloon and 
promotional material from militant Islamic groups. These findings were first reported last week .U,. the 
British daily The Evening Standard. 

Plans for building a balloon· and what appeared to be a rocket were found on a piece of paper along with 
empty steel tubes and parts of a rocket-propelled grenade. A container of helium sat on a work~· 

The diagrams of the balloons seem to show a possible method for slowly dispersing some type of 
biological or chemical agent from the air. Words scribbled in the diagram appear to Say "cyanide." 

One diagram found in the Kabul offices show four balloons flying together in tandem with a box around 
them. The box appears to show how the agent would be dispersed across a wide area. 

The house, like others in the Af$.han capital apparently used by Osama bin Laden's terrorist network, AI 
Qaeda, seems to have been hastily abandoned when the Taiihan fled Kabul two weekS ago. It is not clear 
who may have been in the house since then. 

Referring to the scientiSts, Maj. Gen. Rashid Qureshi, the top Pakistani military spokesman, said todsy 
in Islamabad: "Both of them are under detention.11 He declined to elaborate~ but officials said the new 
detentions related to the disooveries in Kabul. 

The first arrest of the scientists last month was linked to American suspicions that P-akistan's nuclear · 
weapons tecl)nology could have found its wey into the haeds of Osama bin Ladan, AI Qaede or the 
Taliban. · 

An American intalligence official sald todsy that the first interrogation of the two Pakistani scientists has 
resulted in an assessment that Mr. Mahmo~ and Mr. Majeed did not know enough to belp build a 
nuclear weapon. ''These two guys were nuclear scientists who didn't know how to build one · 
themselves," the American official said. "If you had to have guys go bad these are the guys you'd want 
-theydidn'tknowmucb." · 

Neither of the Pakistani scientists bes ·been charged with any wrongdoing. Tbair fernllies have said they 
are innocent and that their interest in Afghanistan was humanitarian. The fernllies have. written to · 
government officials. prOtesting their interrogation and earlier detention. 

1112810111:12 AM 



l Pakistanis Linked To Papers On AnthraJo~: Weapons http://ebird.dtlc.miVNov200 lle200 lll28pak.htm 

They had been released after the initial questionirig in October, but retnaihed under loose house an:est. 
The new detentions indicate that concem·about their activities in Afghanistan have ·intensified. ··· 

Mr. Mahmood and Mr. Majeed worked for the relief organization, whose official purpose was to 
upgrade roads, build flour mills and carey out other projects to assist Afghanistan. Both spent a 
considerable amount of time in Afghanistan. 

Maj. Gen. Qureshi~ the military spokesman. said of their new· detention: ''When we have completed-the 
investigation. I'm sure the details will be coming out 11 

The diagrams in the Kabul offices of the relief organization were detailed. One had an arrow pointing to 
a balloon and the word ''wireless11 written next to it. suggesting that some type of communications 
device might be used as a trigger. Other diagrams had the word "SAM-7" and "Stinger" written near the 
balloon, suggesting that the two types of anti- aircraft missiles could be fired at the balloon to get it to 
release it oontents. 

Nearly all of the information fouud about anthrax in tha house came from the United States military. The 
copies of the military paper describing the authrax immunization program and expansion of anthrax 
vaccine production in Michigan were all from original documents, not documents downloaded from the 
Internet. 

Someone bed written a half dozen stars across the t<>p of the Michigan study, suggesting that they found 
it valuable. 

Whoever was conducting the research also ·effectively mined United States military Web sites ror· 
information. Copies of a printout of the first page of a military Web site devoted to better informing 
Persian Gulf war veterans with related illnesses were found in the house. 

I 
The site offers highly detailed descriptions ofhow Anthrax can be used as a weapon and spread through 

· artillezy sheils, aixplanes and trucks. It lists what oize of anthrax dose kills people who have been 
immunized, and refers readers to more detailed academic studies on autbrax. 

2of3 

The house used by Mr. Mahmood's organization, one of ~e adjacent structures occupied by P~istani 
scientists in the Wasi Akbar Khan section of Kabul, the city's wealthy diplomatic comer, it is an · 
unremarkable two-story cinderblock home. 

Books and toys suggest that children recently lived in the house. A young girl's second-grade English 
literature workbook lay on the living room floor surrounded by mounds of abandoned clothing. There 
was no hint of the effort underway in the workroom upstairs Mr. Mahmood was a director-general of 
nuclear power plaots for the Atomic Energy Agency and Mr. Majeed was once direcf<>r of 
uranium-emichm.ent laboratories. 

Pakistani officials said earlier that neither man was affiliated with its nuclear weapons program. 
President Pervez Musbarraf of Pakistan repeated the denial in a television interview on Monday. 

But Pakistani newspapers beve reported that Mr. Mahmood was involved in developing the atontic 
bombs Pakistan tested in its western desert in Mey !998. Western intelligence agencies estimate that 
Pakistan bes a stockpile of about 20 nuclear weapons. · 

Shortly after the Sept. 11 attacks on the United States, a ream of Ametican law enforcement and 
intelligence officials raised the safety of Pakistan's nuclear weapons in discussions in Islamabad with 
Pakistani officials. · 

The pepers and blackboard dtawmg• found in a Kabul house appear to describe the Taliben's notlons _for 
dispersing biological and possibly chentical agents by balloons and other methods. Those concepts are '· 
backed up by rudimentary calculations and information from Department ofDefense Web sites and at 
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least one report prepared for the United States military on anthrax vaccines.· 

The report, prepared by Science Applications International Corporation, a private research firm with 
contracts with the Pentagon, was not classified, said Zuraidah Hashim, a spokeswoman for the firin, in 
Frederick, Md. It was titled "Renovation of Facilities and Increased Anthrax Vaccine Production at the 
Michigan Biologic Products Institute." 

111bis report was not a how-to manual of any kind," Ms. Hashim said. "It was not a report that gave 
instruction of how to produce anthrax or anthrax vaccine.1

' Instead, Ms. Hashlm called it 11an evaluation 
report" on the institute's vaccine program. 

The papers also contained copies of Web pages with information on antluax. An ilitemet search on 
phrases on ihe pages quickly led to Department ofDefense and other sites with relatively detailed 
infonnation on antluax and biological weapomy. 

One page correctly explains the difference between cutaneous, gastrointestinal and inhalation antluax 
and shows a photograph of former Defense Secretary William S. Cohen at a press conference holding a 
five-pound bag of sugar, which the caption indjcates is the amount of anthrax needed to destroy half the 
population of Washington, D.C. 

The drawings on a wallboard are more difficult to interpret, but they appear, in part, to illustrate the 
dispersel of an agent by ballooos. Why the Taliban coosidered that concept is unknown, but terror 
experts seld it was far from an ideal method. · 

For one thing, said Dr. Ashok Gadgil, a biological terror expert and senior staff scientist at Lawrence 
Berkeley National Laboratory, agents released outdoors would be so widely dispersed as to be useless in 
many circwnstances. Pinpoint release of the agents over, say, a city, would be difficult with a balloon. 

"lt1s a very poor way to release something~ you hope to release at a particular urban site," Dr. Gadgil 
said. nit doesn't sound like a very good game plan." · 
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TAB A -Acronyms, Abbreviations, and Glossary 

This tab provides a listing of acronyms and abbreviations found in this report. Additionally, the glossary 
section provides definitions for selected technical tenns that are not found in common usage. 

AAR 
;\.CR 
ASP 
BDA 
Bn 

Bde 
BW 
CBW 
CIA 
CONUS 

CP 
cw 
DoD 

Eogr 
EOn 

Anthrax· 

Acronyms and Abbreviations 

after action report 
annored cavalry regiment 
ammunition storage point 
bomb damage assessment 
battalion 

brigade 
biological warfare 
chemical or biological warfare 
Ccntrallntelligence Agency 
Continental United States 

command post 
chemical warfare 
Department of Defense 
engineer 

Glossary 

Anthrax is a disease normally associated with plant-eating animals 
(sheep, goats, cattle, and to a lesser degm: s:vme?- It is caused by .. 
the bacteria BacU/us anlhracis . T:ransrmsston IS made through . 
scratches or abrasions of the skin, wounds, inhalation of spo~ · 
eating insufficiently-cooked infected meat, or by flies. Recovery 
from a mild exposure to the disease may be followed by immunity. 
However, when anthrax is used as a biological weapon, breathing 
anthrax spores infects pecple with inhalation anthrax disease. 

Symptoms of inhalation anthrax can begin as early as 24 hours after 
breathing the spores. Initial symptoms include fever, cough, and 
weaknesS and tisually progress to bnentlting problems, shock, and · 
death. The spores are very stable and may remain vieble for many 
years in soil and water, and they can resist sunlight for varying. 
periods oftime.Iilll 
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ANTHRAX 

SUMMARY 

Signs and Symptoms: Incubation period Is 1·6 days. Fever, malaise. fatigue, cough and mild chest discomfort is followed by 
severe respiratory distress with dyspnea, diapb.oresis, stridor, and cyanosis. Shock and death occurs within 24~36 hours after 
onset of severe symptoms. 

· Diagnosis: Physical findings are non-specific. A widened mediastinum may be seen on CXR. Detectable by Gram stam rif 
the blood and by blood: culture late in the course ofiUness. 

Treatment Although effectiveness may be limited after symptoms are present, high dose antibiotic treatment with 
penicillin, ciprofloxaein,. or doxycycline should be undertaken. Supportive thempy may be necessacy. 

Prophylaxis: An FDA licensed vaccine is available. Vaccine sdtedule is 0.5 ml SC at 0, 2, 4 weeks, then 6, 12. and 18 
months for the primary series, followed by annual boosters. Oral ciprofloxacin or doxycycline for known or imminent 
exposure. 

Isolation and Deoontarnination: Standard precautions for healthcare workers. After an invasive procedure or autopsy is 
performed, the instruments and area used should be thoroughly disinfected with a sponcidal agent (chlorine). 

OVERVIEW 

Bacillus anthracis, the causative agent of Anthrax, is a rod--shaped. gram-positive. sporulating organism wilb the spores 
constituting the usual infective form. Anthrax is primarily a zoonodc disease of herbivores. with cattle, sheep and horses 
being the usual domesticated animal hosts, but other animals may be infected. Human disease may be contracted by handling 
contaminated hair, wool, hides, f1esh;btood and excreta of infected, animals and from manufactured products such as bone 
meal, as well as by purposeful dissemination of spores. Infection is introduced through scratches or abrasions of the skin, 
wounds, inbalation of spores, eating insufficiently cooked infected m~ or by flies. AU human populations are susceptlt>le. 
Recovery from an attack of the disease may be followed by immunity. The spores are very stable and may remain viable for · 
many years in soil and water. They will resist sunlight for varying periods. 

HISTORY AND SIGNIFICANCE 

Anthrax spores were wea_pon!zed by the United States iD the 1950's and 1960's before the old U.S. offensive program was 
tenniDated. Other countries have weaponized this agent or are suspected of doing so. The anthrax baete.rium is easy to 
cultivate and spore production is readily induced. Spores are highly resistant to sunlight, heat and disinfectants -properties 
which could be advantageous when choosing a bacterial weapon. Iraq admitted to a United Nations inspection team in 
August of 1991 that it baO. perfonned research on the offensive use of" B. anthrt:rcis prior to the Persian Gulf War of 1991, and 
in I99S Iraq admitted to weaponizing anthrax. This agent oould be produced in either a wet or dried form. stabilized for 
~onization by an adversary and delivered as an aerosol cloud either from a line source such as an aircraft :Hying upwind 
of Ui.ondly positions, or as a point soun:e from a spray device. Coverage of a large ground area could also be theoretically 
fitcilitated by multiple spray bomblets disseminated from a missile warhead at a predetenn£oed height above the ground. 

CLINICAL FEATURES 

Anthrax presents as three distinct clinical syndromes in man: cutaneous, inhalational, and gastrointestinal disease. the 
cutaneous fo:rm (also referred to as malignant pustule) occws.most frectuently on the hands and forearms of~DS wqrlciilg. 
with infeW:d livestock. It begins with a papule followed by furmation of a blister-like fluid-filled vestcle. The vesicle 
typically dries and fonns a ooai-biack seab, hence the tenn anthrax (Greek for coal), Sometimes this local. .infection will 
develop into a· systemic infection which is often fatal. Endemic inhalationai anthrax, known as Woolrorters&rsqu,o; disease, 
is a rare infection contracted by inhalation of the spores. It occurs mainly amo~ workers handling infected hides, Wool, a:nd 
furs. The intestinal forni, which is also very rare m man, is oontracted by the ingeStion of insufficiently cooked meat from 
infected animals. In man, the mortality of untreated cutaneous anthrax. ranges up to 25 per cent; in inhalational and intestinal 
cases_ the case fatality rate is almost 100 percent · 

DIAGNOSIS 

After an incubation period of 1 ~ clays, presumably dependent upon the dose and strain of inhaled a~isms, the Onset af 
inb.alati.on anthrax is gradual and nonspecific:. Fever, malaise, and fatigue tnay be present, sometimes m association with.~ 
nonproductive cough and miid chest disoomfort. These initial symptoms are often followed by a short ~od of improvement 
(hours to 2-3 days), followed by the abrupt development of severe respiratory distress with dvsonea. diaphores~ stridor, and 
cyaaosis. Shock and death usually follow within 24-36 hours after ihe Ollse"t ofrespiratoiJi' distress. Pllyslc:al findings.are 
typic:aUy non-specific. The chest X-ray may reveal a widened mediastinum :!: pleural effusions late in the disease in abOut 
SS% of the cases, but typically is with.out inftltrates. Bacillus anthracis will be detectable by Gram stain of the blood and by 
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blood culture with routine media, but often not until late in the course of the illness. Only vegetative encapsulated bacilli are 
present during infection. Spores are not round within the body unless it is open tO anibient air. Studies of inhalation anthrax 
m non-human primates (rhesus monkey) showed that bacilli and toxin appear in the blood late on day 2 or early on day 3 
post-exposure. Toxin production parallels the appearance· of bacilli in the blood and tests are available to rapidly detect the 
toxin. Concunent1y with the appearance of anthrax, the WBC count becomes elevated and remains so until death. 

MEDICAL MANAGEMENT 

Almost all inbalational anthrax cases in which treatment was·begun after patients were significantly symptomatic have been 
fatal, regardless of treatment. Penicillin has been regerded as the treatment of choice, wilh 2 million units given 
intravenously every 2 hours. Tetracyclines and erythromycin have been recommended in penicillin allergic patients. The vast 
majority of naturally-occurring anthrax strains are sensitive in vitro to penicillin. However, penicillin-resistant strains exist 
naturally, and one has been recovered from a fatal human ease. Moreover, it might not be difficult for an adversary to induce 
resistance to penlcJllin, tetracyclines, erythromycin, and many other antibiotics through laboratory manipulation of 
organisms. Ali naturally occurrmg :strains tested to date have been sensitive to erythromycin. <:bloramphenfcol, gentamt<:in. 
and· ciprofloxacin. In the absence flf information concerning antibiotic sensitivity, treatment should be Instituted at the 
earliest signs of disease with intravenous ciproftoxacin (400 mg q S-12 hrs) or intravenous doxycycline (200 mg initially, 
followed by 100 mg q 12 hrs). Supportive therapy for shock, fluid volume deficit, and adequacy of airway may all be 
needed. 

Standard Precautions should be practiced. After an invasive procedure or autopsy. the instium.ents and area used shOuld be 
thoroughly disinfected with a sporicidal agent. Iodine can be used. but must be used at disinfectant strengths. as 
antiseptic-strength iodophors are not usually sporicidal. Chlorine, in the form of sodium or calcium hypochlorite, can also be 
used, but with the caution that the activity of hypochlorites is greatly reduced in the presence of organic material 

PROPHYLAXIS 

Vaccine: A licensed vaccine is derived from sterile culture fluid supernatant taken from an attenuated strain. The vaccination 
series cOnsists of six O.S ml doses SC at o. 2, and 4 weeks, then 6, 12 and 18 months, followed by yearly boosters. Limited 
human data suggest that the va«ine protects against cutaneous anthrax. There is insufficient data to know its efficacy against 
inhalational anthrax in humans, althflugh studies in rhesus monkeys indicate that good protection can be afforded ·after only 
two doses (15 days apart) for up to 2 years. However, it should be emphasized that the vaccine series should be completed 
according to the routine 6 dose primary series. As with all vaccines, the degree of protection depends upon ~magnitude of 
the challenge dose; vaccine--induced protection could presumably be overwhelmed by extremely high spore cliallenge. 

Contraindications for use of this vaccine include hyPersensitivity reaction to a previoUS: dose of vaccine and age_<: 18 oc> 65. 
Reasons for tempormy deferment of the vaccine mclude pregnancy; active infection with fever; or a course of immune 
suppressing drugs such as steroids. Reactogenicity is mild to moderate. U.P to 6 percent of recipients will experience mild 
discomfort at the inoculation site for up to 72 hours (e.g .• tenderness,. erythema. edema. pruritus), while less than 1 percent 
wiU experience more severe local reactions, potentially limiting use of the ann for i-2 days. Modest systemic reactions (e.g., 
myalgia,. malaise. low-grade fever) are tmcommon. and severe sysre;mlc reactions such as anaphylaxis, which precludes 
additional vaccination, are rare. The vaccine should be. stored between 24 o C (refrigerator temperature, not frozen). 

Antibiotics: The choice of antibiotics for prophylaxis fs difficult to make; for example, it seems retitttvely easy to induce 
penicillin and tetracycline resistance in the laboratory. Therefore, prophylaxis with ciprofloxac:in (500 mg po bid) or 
doxycycline (100 mg po bid) Is recommended. If personnel are unvaccinated, a single 0.5 ml dose of vaccine should also be 
given subcutaneously. Should the attack be confirmed as anthrax, antibiotics should be continued for at least 4 weeks 'in all 
those exposed, and until all those exposed have received three doses of the vaccine. Two additional 0.5 ml doses of vaccine 
should be given 2 weeks apart in the unvaccinated; those previously vaccinated with fewer than three doses should receive a 
single 0.5 ml booster, while vaccination probably Is not necessary for those who have received the initial three-doses of the 
'primary series, within the previous six months. \Jpon discontinuation of antibiotics, patients should be closely observed; if 
clinical signs of anthrax occw, patients should be treated as indicated above. If vaccine is not available, antibiotics shouid be ·. 
continued beyond 4 weeks and withdrawn under medical observation. Optimally. patients should have medical care available 
upon discontinuation of antibiotics, from a fixed medical care facility with intensive care capabilities and infectious disease 
consuhants. 
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TAB A-Acronyms, Ab6reviations, and Glossary 

This tab provides a listing of acronyms and abbreviations found in this report. Additionally. the g,lossary 
section provides definitions for selected technical terms that are not fotmd in common usage. · 

ACR 
ASP 
BW 
CBW 
CIA 

CONUS 
CW 
DoD 
EOD 
FMIB 

HE 
JCMEC 
KTO 
Mk-82/83184 
MOPP 

Anthrax 

Acronyms and Abbreviations 

arntored cav81ry regiment 
ammunition storage point ·.~ 

biological warfare 
chemical or biological warfare 
Central Intelligence Agency 

Continental-United States 
chemical warfare 
Department of Defense 
ex-plosive ordnance disposal 
Foreign Material Intelligence Battalion 

high explosive 
Joint Captured Material Exploitation Center 
Kuwait theater of operations 
A family of US general purpose bombs 

rot 
. 

Glossary 

Anthrax is a disease normally associated with piant~eating animals (s 
cattle, and to a lesser degree swine). It is ca~ed by the bacteria Bacillu 
Transmission is made through scratches or abrasions of the skin, wound 
of spores, eating insufficiently·cooked infected meat. or by flies. R~o 
mild exposure to the disease may be followed by immunity. However\ .· 
used as a biological weapon, breathing anthrax spores \vould develop 
leading to inhalation anthrax disease . 

Symptoms of inhalation Snthrax can begin as early as 24 hours after b 
spores. Initial symptoms include fever. cough, aq:d weakness and usually 
breathing problems, shock, and death. The spores are very stable and 
viable for many years in soil and water, and they can resist sunlight 
periods oftime.ll.!21 
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DISCLAIMER 

The purpose of this Handbook is to provide concise supplemental reading material to assist in education of biological 
casualty management. Every effort has been made to make the information in this handbook consistent with official po!icr 
and doctrine. The information contained in this handbook is not official Department of the Army policy or doctrine. and it 
should not be construed as such. . 
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ANTHRAX 

SUMMARY 

Signs and Symptoms: Incubation period is 1-6 days. Fever, malaise, fatigue, cough and mild chest ~iscomfort is followed by 
severe respiratory distress with dyspnea, diaphoresis, $bidor, and cyanosis. Shock und death occurs within 24-36 hours after 
onset of severe symptoms. · 

Diagnosis: Physical fmclings are non-specific. A widened mediastinum may be seen on CXR. Detectable by Gram stain of 
the blood and by blood culture late in the course of illness. 

Treatment Although effectiveness may be limited. after symptoms are present. high dose anh'biotic treatment" with 
penicillin, ciprotl.oxacin, or doxycycline should ~ undertaken. Supportive therapy rnay be necessary. 

Prophylaxis: An FDA licensed vaccine is available. Vaccine schedule is 0.5 ml SC at 0, 2, 4 weeks, theil 6, 12, and 18 
months for the prinuuy series. followed by annual boosters. Oral ciprofloxacin or doxycycline for known or imminent 
exposure. 

Isolation and Decontamination: Standard precautions for healthcare workers. After an invasive procedure or autopsy is 
perfonned,. the instrmnents and area used should be thoroughly disinfected with a sporicidal agent (chlorine). 

OVERVIEW 

Bac/Uw anthracis, the causative agent of Anthrax, is a rod-shaped, gram-positive, sporulating org\UliSm with the spores 
constituting the usual infective form. Anthrax is primarily a :zoonotic disease of herbivores, wlth cattle, sheep and, horses 
being 1he usual domes\i.cated animal hO!ts, but otlm' an!mals may be infec1ed. Human disease may be contracted by ~dling 
contaminated hair, wool, hides, flesh, blood and excreta of infected animals and from manufactured products such aS bone 
meal, as well as by pmposefW dissemination of spores. Infection is introduced through scratches or abrasions of the skin, 
wounds, Inhalation of spores. eating insuffwiently cooked infected meat, or by flies. AU human populations are susceptible. 
Recovery from an attack of the disease may be folloWed by immunity. The spores are very stable and may remain vi&ble for 
many years in soil and water. They will resist sunlight for varying periods. · 

IDSTORY AND SIGNIFICANCE 

Anthrax spores were weaponized by the United States in the 1950's and 1960's before the old u.s. offensive p~ was 
terminated. Other countries have weaponized this agent or are suspected of doing so. The anthrax bacterium 1S easy to 
cultivate and spore production is readily induced. SpOres are highly resistant to sunlight. heat and disinfectants - propei'tles 
which oould be advantageous when choosing a baCterial weapon. Iraq admitted to a United Nations inspection team in 
August of 1991 that it had performed research on the offensive use of B. anthracis prior to the Persian Gulf War of 1991, and 
in 1995 Iraq admitted to weaponizing anthrax. This agent could be produeed in either a wet or dried form. stabilized for 
weaponization by an advenary and delivered as an aerosol cloud either from a line source such as an aircraft flying upwind 
of friendly positions, or as a point source ftom a spriy device. Coverage of a large ground area could also be theot:etically 
facilitated by multiple spray bomblets disseminated from a missile warll.ead at a predetermined. height above the ground. 

CLINICAL FEATUIU:S 

Antlmlx presentS as three distinct clinkal syndromes in man: cutaneous, inhalational, and gastrointestinal disease_. The 
<:UtaneOUS form (also referred to as malignant pustule) occurs most frequently on the hands and "forearms of persons WC?rldng . 
with infected livestock. It begins with a papule followed by formation of a blister-like fluid-filled vesicle. The Vesicle 
typically dries and forms a coal·black scab, hence the term anthrax (Greek for coal). Sometimes this local infection will 
develop into a systemic infection which is often fatal. Endemic inhalational anthrax, known as Woolsorters&rsquo; disease, 
is a rare infection contracted by inhalation of the spores. It occUIS mainly among workers handling infected hides, wool,. and 
furs. The intestinal form,- which is also very rare m man, is contracted by the ingestion of insufficiently rooked meat ftom 
infected animals. In man, the mortality of untreated cutaneous anthrax ranges up to 2S per cent; in inhalationai and intestinal 
cases, the case fatality rate is almost 1 o~_percent. 

DIAGNOSIS 

After an incubation period of 1-6 days, presumably dependent upon the dose and strain of inhaled organisms, the onset of 
Inhalation anthrax is gradual 3nd nonspeQfic. Fever, malaise, and "firtigue may be present, sometimes in association with a 
nonproductive cough and mUd chest discomfort. These initial symptoms are often followed by a short period of improvement , 
(hours to 2-3 days), followed by the abrupt development of severe respiratory distress with dyspnea, diaphoresis, stridor, and 
cyanosis. Shock and death usually follow within 24-36 hours after the onset of respiratory 4istress. Physical fmdings are 
typically non-specific. The chest X-ray may reveal a 'widened mediastinum :1: pleural effusions late in the disease in about 
SS% of the cases,. bUt typically is without infiltrates. Bm:IUus anthracis will be detect:a.ble by Gram stain of the blood and by 
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blood culture with routine media, but often not until late in the course of the illness. Only ve-'etative encapsulated bacilli are 
present during infection. Spores are not found within the body unless it is open to ambient ~~r. Studies of inhalation anthrax 
m non-human primates (rhesus monkey} showed that bacilli and toxin appear in the blood late. on day 2 or. early on day 3 
post-exposure. Toxin production parallels the appearance of bacilli in the blood and tests are available to rapidly detect the 
toxin.· Concurrently with the appearanee of anthrax, the WBC count beeomes elevated and re'mains so until death. 

MEDICAL MANAGEMENT 

Almost all inhalati.onal anthrax cases in which ti-ealment was begun after patients were signific&ntty·symptomatic have been 
fatal, regardless of treatment. Penicillin has been regarded as the treatment of eboice, 'with 2 million units given. 
intravenously every 2 hours. Tetracyclines and erythrom.Y.cin have been recommended in penicillin allergic patients. The vast 
majority of naturally-occurring anthrax strains are sensitive in vitro to penicillin. However,.penicillin-resistant strains exist 
naturally, and one has been recovered from a fatal human case. Moreover, it might not be difficult for an adversary to .induce 
resistance to penicillin, 1e!rac)'clines, erythromycin, and many other antibiotics through laboratory manipUlation of 
organisms. All naturally occurrmg strains tested to date have been sensitive to ~mycln, ch!oi'amphenicol, gentamicin, 
and ciprofloxacin. In the absence of information concemlng antibiotic sensitiVIty, treatment should be instituted at the 
earliest signs of disease with jntravenous ciprofloxacin (400 mg q 8-12 hrs} or intravenous doxYcycline {200 mg initially, 
followed by 100 mg q 12 hrs). Suptwrtive therapy for shock. fluid volume deficit, and adequacy of airway may_ an be 
needed. 

Standard Precautions should be practiced. After an invasive procedure or autopsy, the instruments and. area.~~ should be 
thoroughly disinfected with a sporicidal agent .Iodine can be used, but must be used 8t disinfeCtant .stJ:;engths, as · 
antiseptic-strength fodophors are not usuaUy sporicidal, Chlorine, in the fonn of sodiuin or cilciUm hypocblorite,.can also be· · 
used, but wilh the caution that the activity of hypochlorltes is greatly reduced in the presence of organic material. · 

PROPHYLAXIS 

Vaccine: A licensed vaccine is derived from sterile culture fluid supernatant taken from an attenUated strain. The vaccination 
series consists of six 0.5 ml doses SCat 0, 2, and 4 weeks, then 6, 12 and 18 months, follow~:d by yearly boostei;S. Limited 
human data suggest that the vaccine protects against cutaneous anthrax. There is insufficieilt data to know its efficacy against 
inhalational anthrax in humans, although ~dies in rhesus.monkeys indicate that good protection can be afforded after only 
two doses (15 days apart) fbr up to 2 years. However, it should be emphasi21Xl that the vaccine series should be eompleted 
according to the routine 6 t;iose primary series. As with all vaccines, the degree of protection dependS Upon the magnitude of 
the challenge dose; vaccine-induced protection could presumably be ov.erwhehned by extremely high sp:ore challenge. 

Contraindications for use of this vaeci.ne include hypersensitivity reaction to a previous dose ofvaccine and age<:: 18 or> .65 •. 
Reasons for temporary deferment of the vaccine ·mclude pregnancy; active infection with fever; ·or a eourse of ~une 
suppressing drugs such as steroids. Reactogenicity is mild to moderate. Up to 6 percent ofreclptents.wUl experience mild 
discomfort at the inoculation site fur up to 72 hours (e.~., tenderness, erythema, edema, pruritus), wh'ife less than 1 percent 
will experience more severe local reactions. potentially !uniting use of the arm for 1~2 days. Modest systemic reactions (e.g., 
myalgia. malaise, !ow-grade fever) are uncommon, and severe systemic reactions such as anaphylaxis, whkh precludes 
additional vaccination, are rare. The vaccine should be stored betwe"en 2-6 oc (refrigeraior temperature, il.ot"ftozen). 

Antibiotics: The choice of antibiotics for prophylaxis is difficult to make; for example, it seems relatively easy 'to induce 
penicillin and tetracycline resistance in the laboratory. Therefore, prophylaxis with ciprofloxaein (500 mg. po bid) or 
doJtycycline {100 mg po bid) is recommended. If personnel are unvaCcinated, a siMle 0.5 inl dose ofvaccine should also be 
given subcutaneously. Should the attack be confirmed as antbrax, ann'biotics should be-continued for at least 4 weeks in all 
those exposed, and until all those exposed have recetved three doses of the vaccine. Two additional O.S m.I doses of vaccine 
should be given 2 weeks apart in the unvaccinated; those previously vaccinated with fewer !han 1hree doses shoUld receive a 
single 0.5 ml booster, while vaccination probably is not necessary for those who have received the.~ltial thtee-do~es of the 
prhnary series, within the previous six months. Upon discontinuation of antibiotics. patients should be closely observed; if 
clinical Signs of anthrax occur~ patients should be treated as indicated above. If vaccine is not available, antibiQtiCs should be 
continued beyond 4 weeks and withdrawn under medical observation. Optimally, patients should have medical.care available 
upon discontinuation of antibiotics. from a fixed medical care facility with intensive care capabilities and infectious disease 
consultants. 
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OFFICE OF THE UNDER SECRETARY OF DEFENSE 
PERSONNEL AND READINESS 
400<> DEFENSE PENTAGON 

WASHINGTON, DC 20301-4000 

UNCLASSIFIED 

INFO,:MEMO 

November29, 20012:45 PM 

-. 
FOR: SPECIAL ASSISTANT FOR GULF WAR ILLNESSES, MEDICAL 

READINESS, AND MILITARY DEPLOYMENTS 

FROM: Michael E. Kilpatrick, MD., Direct~r, Deployment Health Support /21~ 

SUBJECT: GulfLINK 

• ·· A recent New York Times n~s article (Tab A) reports that two Pakistani 
scientists were detained and a number of anthrax-related documents found in 
their office. Among those identified in the article were documents attributed to 
a " ... Web site devoted to better informing Persian Gulf war veterans., .. " 

• Without seeing the documents, we are unable to detennine if, in fact, the 
referenced site is GultLINK.. However, we reviewed the content of out web site, 
and found that it is possibl~ that the cit~d d~cuments are posted there. 

• From the description in the news story, we believe the reference is to 
information on anthrax provided in our An Nasiriyah Southwest Ammunition 
Storage Point case narrative final report, published January 13,2000, footnote 
121 (Tabs Bl-B3). The same information is in the amended An Nasiriyah 
Southwest Ammunition Storage Point case narrative final report, published 
September 28, 2000, footnote 119 (Tabs C 1-C3). · 

• In both cases, the primary reference was from the U.S. Army Medical 
Research Institute oflnfectious Diseases. handbook, published in July 1998 
(Tabs B2 and C2), supported by the October 1999 web site of the DoD 
Anthrax Vaccine Immunization Prograill (Tabs B3 and C3). 

• We anticipate no further media interest. 

COORDINATION: NONE 

Attachments: 
As stated 

Prepared by:f(b}(6) I . 
~--------------------~ 

UNCLASSIFIED 

o · 
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NewYorkTimes 
November 28, 2001 

2 Pakistanis Linked To Papers On Anthrax Weapons 

By Douglas Frantz with David Rohde 

ISLAMABAD, Pakistan, Nov. 27- Pakistan said today that it had detained two rethed nuclear 
scientists after the recent discovery in offices they had used in Afghanistan of documents describing 
ways to use anthrax as a weapon and other suspicious material. 

The scientists, Sultan Bashiruddin Mahmood and Chaudry Abdul Majeed, were fll'St questioned in 
October after American intelligence officers expressed concern abcut triv.s the two had made to the 
Afghan capital, Kabul. They were interrogated about their ties to the Talihan. 

After he retired from Pakistan's Atomic Energy Agency in 1998, Mr. Mabmood founded a private relief 
organization, Ummah Tameer-e.Nau, that operated in Afghanistan. 

Documents from the organization1s Kabul offices examined bY The New York Times have been found 
over the past several deys describing the history of anthrax and a Pentagon prognun to immunize all 
members of the United States militaty against antbrax attacks. 

Also found were a box of gas masks, a diagnun showing a plane shooting down a weather balloon and 
promotional material from militant Islamic groups. These fmdings were first reported last week in the 
British daily The Evening Standard. 

Plans for building a balloon and what appeared to be a rocket were found on a piece of paper along with 
empty steel tubes and parts of a rocket~propelled grenade. A container of helium sat on a work bench. 

The diagnuns of the balloons seem to show a possible method for slowly dispersing some type of 
biological or chemical agent from the air. Words scribbled in the diagram appear to say ncyanide.n 

One diagram found in the Kabul offices show four balloons flying together in tandem with a box around 
them. The box appears to show how the agent would be dispersed across a wide area. · 

The house, like others in the Af~ capital apparently used by Osama bin Laden's terrorist network, A1 
Qaeda, seems to have been hastily abandoned Vlhen the Taliban fled Kabul two weeks ago. It is not clesr 
who may have been in the house since then. 

Referring to the scientists, Maj. Gen. Rashid Qureshi, the top Pakistani militaty spokesman, said todey 
in Islamabad: 11Both of them are under detention.11 He declined to elaboratet but officials said the new 
detentions related to the discoveries in Kabul. 

The first arrest of the scientists last month was linked to American suspicions that Pakistan's nuclear 
weapOns tecltnology could have found its way into the hands ofOsama bin Laden, AI Qaeda or the 
Taliban. 

An American intelligence official said today that the first interrogation of the two Pakistani scientists has 
resulted in an assessment thet Mr. Mabmood and Mr. Majeed did not know enough to help build a 
nuclear weapon. 11These two guys were nuclear scientists who didn't know how to build one 
themselves/ the American official said. '1Ifyou had to have guys go bad these are the guys you1d want 
-they didn1t know much. 11 

• 

Neither of the Pakistani scientists has been charged with any wrongdoing. Their families have said they 
are innocent and that their interest in Mghanistan was humanitarian. The families have written to · · 
government officials protesting their interrogation and earlier detention. 

Il/2810111:12AM 
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They had been released after the initial questioning in October, but remained under loose house arrest. 
The new detentions indicate that coliceril about their- activities in AfgHaniStan have intensified... ... . · 

Mr. Mahmood and Mr. Majeed worked for the relief organization, whose official purpose was to 
upgrade roads, build flour mills and carry out other projects to assist Afghanistan. Both spent a 
considerable amount of time in Afghanistan. 

Maj. Gen. Qureshi, the military spokesman, said of their new detention: "When we have completed-the 
investigation, I'm sure the details will be coming out.n 

The diagrams in the Kabul offices of the relief organization were detailed. One had an arrow pointing to 
a balloon and the word "wireless" written next to it, suggesting that some type of communications 
device might be used as a trigger. Other diagrams bad the word "SAM-711 and 11Stinger" written near the 
balloon, suggesting that the two types of anti- aircraft missiles could be fired at the balloon to get it to 
release it contents. 

Nearly all of the information found about anthrax in the house came from the United States military. The 
copies of the military paper describing the anthrax immunization program and expansion of anthrax 
vaccine production in Mxchigan were all .from original documents, not documents downloaded from the 
Internet. 

Someone had written a half dozen stars across the top of the Michigan study, suggesting thet they found 
it valuable. 

Whoever was conducting the research also effectively mined United States military Web sites for 
infonnation. Copies of a printout of the first page of a military Web site devoted to better infonning 
Persian Gulf war veterans with related illnesses were found in the house. 

I 
The site offers highly detailed descriptions ofhow Anthrax oan be used as a weapon and spreed through 
artillery shells, aiiplanes and trucks. It lists what size of anthrax dose kills people who have bean 
innnunized, and refers readers to more detailed academic studies on anthrax. 

The bouse used by Mr. Mainuood's organization, one of three adjacent structures occupied by Pakistani 
scientists in the Wasi Akbar Khan section ofK.abul, the city's wealthy diplomatic comer, it is an 
unremarkable two-story cinderblock home. 

Books and toys suggest that children recently lived in the house. A young girl's second-grade English 
literature workbook lay on the living room floor surrounded by mounds of abandoned clothing. !here 
was no hint ofthe effort underway in the worktoom upstairs Mr. Mainuood was a director-ganeral of 
nuclear power plants for the Atomic Energy Agency and Mr. Majeed was once director of 
uranium-emichment laboratories. 

Pakistani officials said earlier that neither man was affiliated with its nuclear weapons program. 
President Pervez Musharraf of Pakistan repeated the denial in a television interview on Monday. 

But Pakistani newsPapers have reported that Mt; Mahmood was involved in developing the atomic . 
bombs Pakistan tested in its western desert in May 1998. Western intelligence agencies estimate that 
Pakistan has a stockpile of about 20 nuclear weapons. 

Shortly after the Sept. 11 attacks on the United States, a team of American law enforcement and 
intelligence officials raised the safety of Pakistan's nuclear weapons in discussions in Islamabad; with 
Pakistani officials. 

The papers and blackhoard drawings found in a Kabul house appear to descriha the Taliban's noti.ons for 
disperning biological and possibly chemical agents by halloons and other methods. Those concepts are . 
backed up by rudhnentary calculations and information from Department of Defense Web sites and at 
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least one report prepared for the United States military on anthrax vaccines.· 

The report, prepared by Science Applications International Corporation, a private research firm with 
contracts with the Pentagon, was not classified, said Zuraidah Hashim, a spokeswoman for the firm, in 
Frederick, Md.lt was titled "Renovation of Facilities and Increased Anthrax Vaccine Production at the 
Michigan Biologic Products Institute." 

"This report was not a how-to manual of any kind," Ms. Hashim said. 11lt was not a report that gave 
instruction of how to produce anthrax or anthrax vaccine." Instead, Ms. Hashim called it 11an evaluation 
report11 on the institute's vaccine program. 

The pepers also contained copies of Web pages with info!lDation on anthrax. An internet search on 
phrases on the pages quickly led to Department of Defense and other sites with relatively detailed 
infonmition on anthrax and biolOgical weaponry. 

I 
One page correctly explains the difference between cutaneous, gastrointestinal and inhalation anthrax 
and shows a photogreph offormer Defe~ Secretary William S. Cohen at a press conference holding a 
fiveapound bag of sugar~ which the caption indicates is the amount of anthrax need~ to destroy half the 
population of Washington, D.C. 

The drawings on a wallhoard are more difficult to interpret, but they appear, in part, to illustrate the 
dispersal of an agent by balloons. Why the Taliban considered that concept is unknown, but terror 

3 of3 · 

experts said it was far from an ideal method. 

For one thing, said Dr. Ashok Gad gil. a biological terror expert and senior staff scientist at Lawrence 
Berkeley National Laboratory, agents released outdoors would be so widely dispersed as to be useless in 
many circumstances. Pinpoint release of the agents over, say. a city, would be difficult with a balloon. 

11It's a very poor way. to release something that you hope .to release at a particular urban site." Dr. Gadgil 
said. 11lt doesn't sound like a very good game plan." · 
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TAB A -Acronyms, Abbreviations, and Glossary 

This tab provides a listing of acronyms Oilli abbreviations found in this report. Additionally, the glossary 
section provides definitions for selected tec~cal tenus that are not fourufin conunon usage. 

AAR 
ACR 
ASP 
BOA 
Bn 

Bde 
BW 
CBW 
CIA 
CONUS 

CP 
cw 
DoD 
Engr 
EOn 

Aathrax · 

Aeron)'Dls and Abbreviations 

after action report 
armored cavalry regiment 
ammunition storage point 
bomb damage assessment 
banalion 

brigade 
biological warfare 
chemical or biological warfare 
Centrallntelligenee Agency 
Continental United States 

command post 
chemical warfare 
Department of Defense • 
engineer 

Glossary 

Anthrax is a disease normally associated with plant-eating animals 
(sheep, goats, oattle, and to a lesser degree SWUle). It is caused by 
the bacteria Bacillus anthracis . Transmission is .made through 
scratches or abrasions of the skin. wounds, inhalation of spores, 
esting insufficiently-cooked infected meat, or by flies. Recovery 
from a mild exposure to the disesse mar be followed by immunity. 
However, when anthrax is used as a biological weapon, breathing 
anthrax spores infects penple with inhalation anthrax diseese. 

Symptoms ofinbalstion anthrax can begin as early as 24 bours after 
breathing the spores. Initial symptoms inclede fever, cough, and 
weakness and usually progress to breathing problems, shock, and 
death. The spores are very stable and may remain viable for many 
years in soil and water, and they can resist sunlight for varying 
periods oftime.lliD 
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ANTHRAX 

SUMMARY 

Signs and SymptOms: Incubation ~iod is 1-6 days. Fever, malaise, fatigue, courot and mild chest discomfort is followed by 
severe respiratory distress with dyspnea, diaphoresis, stridor, and cyanosis. Shotk and death occurs within 24·36 hours after 
onset of severe symptoms. 

· DiagnosiS! PhysiCal findings are non-specific. A widened mediastinum may be seen on CXR. Detectable by Gram stain of' 
the blood and by blood culture late in the course of illness. 

Treatment: Ahhough effectiveness may be limited after symptoms are present, high dose antibiotic treatment with 
penicillin, ciprofloxacin. or doxycycline should be undertaken. Supportive therapy may be necessary. 

Prophylaxis: An FDA licensed vaccine is available. Vaccine schedule is O.S ml SC at 0, 2, 4 wee~ then 6, 12, and. IS 
months for the primary series, followed by annual boosters. Ol8l ciprofloxacin or doxycycline for known or imminent 
exposure. 

Isolation and Decontamination: Standard precautions for healtheare workers.. After an invasive procedure or autopsy ls 
performed, the instruments and area used should be thoroughly disinfected with a sporicidal agent (chlorine). 

OVERVIEW 

Bacillus anthracls, the causative agent of Anthrax, is a rod-shaped, gram-positive, sporulating organism with the spores 
constituting the usual infective fonn. Anthrax is primarily a zoonotic disease ofherbivo~ with cattle. sheep md horses 
being the usual domesticated animal hosts, but other animals may be infected. Human disease may be contracted by handling 
contaminated haft, wool, hides, flesh, blood and excreta ofinfe{)ttd animals and from manufactured products such as bone 
meal, as well as by purposeful dissemination of spores. Infection is introduced through scratches or abrasions oftlie skin, 
wounds,. inhalation of spores,. eating insufficiently cooked lnfected meat, or by flies. All human popUlations are suscepb'ble. 
Recovery from an attack of the disease may be followed by immunity. The spores are very stable andinay remain viable for 
.many years in soil and water. They will resist sunlight for varying peri~. 

IDSTORY AND SIGNlFICANCE 

Anthrax spores were wcaponized by the United States in the 1950's and 1960's befor~ the old U.S. offensive program was 
terminated. Other countries have w~ized this agent or are suspected of doing so. The anthrax bacterlwn is easy to 
cultivate and spore production is readily induced. Spores are highly resistant to sunlight, heat and ctisinfectants ~ properties 
which could be advantageous when choosing a bacterial weapon. Iraq admitted to a United Nations insDection team in 
August of 1991 that it bad perfonned research on the offensive use of B. anthracis prior to the Persian OulfWar of 1991, and 
in 1995 Iraq admitted to weaponizing anthrax. This agent could be produced in either a wet or dried form, stabilized for 
weaponization by en adversary and delivered as an aerosol cloud either from a line source such as an aircraft flying upwind 
of friendly positions, or as a point soun:e from a spray device. Coverage of a large ground area could also be theoretically 
facilitated by multiple spray bomblets disseminated from a missile warhead at a piedetermined height above the ground. 

CLINICAL FEATURES 

Anthrax presents a.s three distinct clinical syndromes in man: cutaneous, inhalational, and gastrointestinal disease. The 
cutaneous fonn (also referred to as malignant pustule) occurs most freqpently on tbe hands and forearms of persons wQrking . 
with infected livestock. It begins with a papule followed by fonnation of a blister-like fluid-filled vesicle. The vesicle 
typically dries and fonns a coal-black scab, hence the tenn anthrax {Greek for coal). Sometimes this local infection wilt 
develop into a systemic infection which is often fatal. Endemic inhalational anthrax, known as Woolsorten;&rsquo; disease, 
is a rare infection contracted by inhalation oflhe spores. It occurs mainl)' among workers handling infected hides, Wool, and 
f'tm;. The intestinal form, which is also very rare in man, is contracted by the Ingestion of insufficiently cooked meat from 
infected animals. ln man, the mortality of untreated cutaneous anthrax ranges up to 25 per cent; in inhalational and intestinal 
cases, the case fatality rate is almost 100 percent 

DIAGNOSIS 

After an incubation period of 1-6 days. presumably dependent upon the dose and strain of inhaled organisms, the onset of 
inhalation anthrax is gradual and nonspecific. Fever. malaise, and fatigue may be present, sometimes in association with- a 
nonproductive cough and mild chest discomfort. These initial symptoms are often followed by a short period of improvement 
(hours to 2-3 days}, followed by the abrupt development of severe respiratory distress w!th dyspnea, diaphoresis, Stridor, and 
cyanosis. Shock and death usually follow within 24-36 hours after the onset of respiratory distress. Physical findings are 
typically non-specific. The chest X-ray may reveal a widened mediastinum :1: pleural effusions late in the disease in about 
55% o(the cases, but typically is without infiltrates. Bacillus anthracis will be detectable by Gram stain of the blood and by 
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blood culture with routine media. but often not until late in the coune of the illness. Only ve$etative encapsulated bacilli are 
present during infection. Spores are not found within the body unless it is open to ambient wr. Studies of inhalation anthrax 
m non-human primates (rhesus monkey) showed that bacUli and toxin appear in the blood late on day 2 or early on day 3 
post-exposure. Toxin production parallels fu.e appearance of bacilli in the blood ahd ~are available to rapidly detect the 
toxin. Con~tly .with the appearance of anthrax, the WBC count becomes elevated and remains so until death. 

MEDICAL MANAGEMENT 

Almost all inhalational anthrax cases in which treatment was begun after patients were significantly symptomatic have been 
fata~ regardless of treatment Penicillin has been regarded as the treatment of choice, with 2 million units given 
intravenously every 2 hours. Tetracyclines and erythromycin have been recommended in penicillin allergic patients. The vast 
majority of naturally-occurring anthrax. strains are sensitive in vitro to penicillin. However, penicillin-resistant strains exist 
naturally, and one has been recovered from a filtal human ease. Moreover, it might not be difficult for an adversary to Induce 
resistance to penicillin, tetracrelines, erythromycin, and many other antlbiotics through laboratory manipulation of 
organisms. All naturally occurrmg strains tested to date have been sensitive to erythromycin, chloramphenicol, gentamicin. 
and ciprofloxacin. In the absence of infonnation concerning antibiotic sensitivity, treatment should be instituted at the 
earliest signs of disease with intravenous ciprofloxacin (400 mg q 8a12 hrs) or intravenous doxycyclin.e (200 mg initially, 
followed by 100 mg q 12 hrs). Supportive therapy for shock, fluid volume deficit; and adequacy of aitway may all be 
needed, 

Standard Precautions should be practiced. After an invasive procedure or autopsy, the instruments and area used should be 
thoroughly disinfected with a sporicidal agent Iodine can be used. but must be used at disinfectant ~ as 
antiseptic--strength iodophors are not usually sporicidal. Chlorine, in the form. of sodiwn or calcium hypochlorite, can also be 
used. but with the caution that the activity of hypochloritcs Is greatly reduced in the presence of organic materiaL 

PROPHYLAXIS 

Vaccine: A licensed vaccine fs derived from sterile culture fluid supernatant taken from an attenuated stlain. The vaccination 
series consists of six O.S ml doses SCat 0, ~and 4 weeks, then 6, 12 and 18 montbs, followed by yearly boosters. Limited 
human data suggest that the vaccine protects against cutaneous anthrax. There is insufficient data to know its efficacy against. 
inhalational anthrax in humans. althOugh studies in rhesus rrionkeys indicate that good protection can be afforded after only 
two doses (15 days apart) for up to 2 years. However, it should be emphasized that the vaeelne series should be completed 
according to the routine 6 dose primary series. As with all vaccines, the degree of protection depends upon tbe magnitUde of 
the challenge dose; vaccine-induced protection could ptCsumably be overwhelmed by extremely high spore challenge.· 

Contraindications for use of this vaceine include h~tivity reaction to a previous dose of vaccine and age< 18 or> 65. 
Reasons for temporary defennent of the vaccine mclude pregnancy; active infection with fever; or a course Of immune 
suppressing drug$ such as steroids. Reactogenicity is mild to moderate. Up to 6 percent of recipients will experience mild 
discomfort at the inoculation site for up to 72 hours (e.~ •• tenderness. erythema, edema, pruritus), while less "than 1 percent 
will experience more severe local reactions, potentially limiting use of the arm for l-2 days. Modest systemic reactions (e.g., 
myalgia, malaise, low-grade fever) are uncommon, and severe systemic reactions such as anaphylaxis, which precludes 
additional vaccination, are rare. The vaccine should be stored between 2-6 o C (refrigerator temperatUre, not frozen). 

Antibiotics: Th.e choice of antibiotics for prophylaxis is difficult to make; for example, it Seems relatively easy to induce 
penicillin. and tetracycline resistance in the laboratory. Th.erefure, prophylaxis with ciprofloxacin (SOD mg po bid) or 
doxycycline (100 mg po bid) is recommended. If personnel are unvaccinated, a single 0.:5 ml dose of vaccine should also be 
given subcutaneously. Should the attack be confirmed as anthrax, antibiotics shouta be continued for at least 4 weeks in all 
those exposed, and Wldl all those exposed have received three doses of the vaccine. Two additional O.S ml doses of vaccine 
should be given 2 weeks apart in the unvaccinated; those previously vaccinated with fewer than three doses should receive a 
single 0.5 ml booster, while vaccination probably is not necessary for those who have received the initial three-doses of the 
primary series, within the previous six months. Upon discontinuation of anu'biotics, patients shoulq be closely observed; if 
clinical signs of anthrax oeeur, patients should be treated as indicated above. If vaccine is not available, antibiotics should be 
continued beyond 4 weeks and withdrawn under medical observation. Optimally. patients should have medical care available 
upon discontinuation of antibiotics, from a fixed medical care facility with intensive care capabilities and infectious disease 
consultants. 
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TAB A - Acro11yms, Abbreviatio11s, ant/ Glossary 

This tab provides a listing of acronyms and abbreviations found in this report. Additionally~ the ~lo~ 
section provides definitions for selected technical terms that are not found in common usage. 

ACR 
ASP 
BW 
CBW 
CIA 

CONUS 
CW 
DoD 
EOD 
)'MIB 

HE 
JCMEC 
KTO 
Mk-82/83/84 
MOPP 

Anthrax 

Acronyms and Abbreviations 

armored cavalry regiment 
ammunition storage point 
biological warfare 
chemical or biological warfare 
Centml Intelligence Agency 

Continental United States 
chemical warfare 
Department of Defense 
explosive ordnance disposal 
Foreign Material Intelligence Battalion 

high explosive 
Joim Captured.Material-Expioitation Center 
Kuwait theater of operations 
A family of US general plll]lOse bombs 

rot · 

Glossary 

Anthrax: is a disease nonnally associated with plant-eating animals (s 
cattle. and to a lesser degree swine). It is ca!JSC:d by the bacteria BaciJiu 
Transmission is made through scratches or abrasions of the skin, wound 
of spores, eating insufficiently-cooked infected meat, or by flies. Reco 
mild exposure to the disease may be followed by immunity. However, 
used as a biological weapon, breathing anthrax spores would develop 
leading to inhalation anthrax disease . 

Symptoms of inhalation anthrax can begin as early ns 24 hours after b 
spores. Initial symptoms include fever, cough, and weakness and usually 
breathing problems, shoek, and death. The spores are very stable and 
viable for many years in soil and water, and they can resist sunlight 
periods oftime.l1.!2.1 
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DISCLAIMER 

The purpose of this Handbook is to provide concise supplemental rcadin~ material to assist in education of biological 
casualty management. Every effort has been made to make the information m this handbook consistent with official polier 
and doctrine. The infonnation contained in this handbook is not official Department of the Army policy or doctrine. and 1t 
should not be construed as such. 
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Government slow to recognize the reality of problems 
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Government slow to recognize the reality of problems 

o symptom consistency; variable onset 
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Chemical warfare agent- Khamisiyah incident 



0 What enemy may do to us 
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Further research is needed to determine the 
effectiveness of the current ilose of PB.against So man. 
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Day 1, 10 March 1991 
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Day 3, 12 March 1991 
Modeled Exposure Khamisiyah Pit Demolition 
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Day 4, 13 March 1991 
Modeled Exposure Khamisiyah PH Demolition 
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Oil Well Fire Smoke Plume Frequency Distnbution 
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I A VIP Implementation Progress 

I A VIP Polley Updates 

I Vaccine Acquisition, Stockpiling and Distribution 

I Adverse Reactions and Clinical Outcomes 

I Working The Internet 

I Resources 

I Service Specific Discussions 

ANTHRAX VACCINE 
IIIM/NaATION PROGrAM 



AVIP Execution Timeline 

I IIIII 

I Phased execution across the Total Force 
' Phase I. Forces assigned or rotating to High Threat Areas of SWA and Korea 

' Phase 11. Early deploying forces (C to C+35) into High Threat Areas of SWA and 
Korea 

' Phase 1!1. Remainder of total force, accessions, and program sustainment 

PHASE I 

PHASE II 

L__---~--

FY99 FYOO FY01 FYOS FYn& 

ANTHRAX VACCINE 
llrtrfiJNIZAT 100 PROGRAM 
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60000 

40000 
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Army Air Force • ' ' 

I Shot# 1 76018 57124 

#2 64'll 52845 

53441 46983 

11247 14416 

' Alllaa l'nm DElliS Ol24IIO Feb !9 

Current Force Immunization Status 

Navy 

38173 

34686 

H741 

6254 

IIIII II 

Marines Total 

17304 

11874 164~36 

9U8 

1782 

ANrHRAX VACCINE 
IIIAI/NtZATION 



ARMY 

I 
NAVY/MARINES 

AIR FORCE 

Compliance Rates 

76,018 

55,477 

57,724 

ANTHRAXVACONE 
IWJNIZATION 

IIIII II 



AVIP Policy Updates 

II IIIII 

I ~ero-Day Policy (ZDP): 
· Services and CINCs concur, staffing for USD(P&R) signature 

1 Immunization Refusal Policy: Consensus for NO DoD Policy 
' Status: Each Service crafting their own policy 

1 Adverse Reaction Reporting Procedures: synchronizes 
guidance for reporting adverse reactions 

· Status: Staff through Service SGs, signature by ASD(HA) 

ANTHRAXVACONE 
llrf.!!/NaATIONPROGRAM 
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Stockpile Supplemental Testing 

Plant Renovation 

Vaccine Acquisition and Stockpile 

IIIII II 

Testing Ongoing; 
> 61o1811.26M diiiii&Uppleman!ally llllld, 

peckaged and lileled 
> 21o11, 389K reeently l'lleaSed 
> All lots complete supplemental !MUng 

M8y99 

Renovation and FDA Certification 
> Began k 98; rtnOVallon completed Jan 99 
> New vaccine available alter FDA 

Certification of facilities and new lo1s, 4QFY99 
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HAWAII 
39.31( 

Anthrax Vaccine Distribution 
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Anthrax Vaccine Adverse Reacdons 

Anthrax Vaccine Adverse Event Reporting System 
Week Ending 1 Feb 99 

Cumulative Data 

38 adverse reactions of 529,247 
vaccinations given = .007% 

D [] DilDDIIII 

' Duration 24. 48 haln 
' Lceallllllnau II1C! blfti!EII 

11C2cenllmeflll 

• Local redlla!land hlrllnlll 
5centl11181118 

• Mcl!1lnaaua nodulut 
I$C!IOIIIIIe 

• SweHing at lnJet:l!an 
de II1C! entire follllm 

ANfHIIAXVACONE 
1/.t.fJN/ZATION PROGIIAM 



Anthrax Vaccine Clinical Outcomes 

I IIIII 

I Armed Forces Epidemiological Board review of VAERS-3 Aug 98 
I Recommended no change in current DoD A VIP 

f TAMC Survey· Korea PROFIS 
· Sample size-603 soldiers 
I 3 VAERS reports-none hospitalized, 1 missed 24 hours duty 

• < 5% sou!#ll any medical attention for any symptom/side eff8cta 

I Vaccine External Review Panel of Adverse Events 
I Oversight-Vaccine Injury Compensation Program, 

HeaHh Resource Services Administration, DHHS 
I Report due mld·Feb 99 

ANTHRAX VACCINE 
lltf.!UIIIZATtai PROGIAM 



Working The Internet 

I Anthrax vaccine disinformation 
I 3 main anti-A VIP web sites; major source of disinformation 
I Television-focused on refusals 
I Press-focused on refusals 

I DoD initiatives to counter disinformation 

II IIIII 

I New DoD anthrax web site: www.defenselink.miUspecials/anthrax 
1 Highest number of 11hits" (13%) in the Defenselink "specials" category 
• Accessed 700 times/day (25-50% more than anti·AVIP sites) 

I Enhanced anthrax website (cost Implications) 
• Enhanced web architecture; posHion within commercial search engines 
1 Focused on AD, spouses, paren~ scientific community, press, media 
• Feedback mechanisms 

& Live chat rooms, bulletin boards 
& Organized '1requently asked questions" 
& Dedicated 1-800 number 

ANTHIAXVACONE 
JI.M/NIZAT/00 PROGIIAM 



New DoD Web Site 
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Resources 

I DoD A VIP implementation/monitoring efforts currently unfunded 

·USA 
•USAF 
·USN/USMC 

Current 
$2.1MDHP 
(Data coming) 
!Data coming) ~ 

I DoD enhanced anthrax education/communications inHiative 
· Start and sustain FY00-$81 OK 

I VAIDHHS/DoD Force Health Protection Initiative 
· RC access to anthrax vaccinations (FY 00 • 05)-$(Data coming)M 

AIITHiAXVAa:JNE 
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Service Presentations 

ANTHRAX VACaNE 
1/IA!INIZAiiON PROGRAM 



. I 

Adverse Publicity/Refusals 

Ill 

I 9 Army refusals after extensive education/rHducation/counseling 
I 8 refusals in Korea 
I 1 refusal at Ft Stewart, GA • 

I Revision of AR 600·20, Army Command Policy 
I Under normal circumstances, will not forclb~ vaccinate 
I Clear guidance to commanders on management of soldier refusals 
' Use minimum force necessary to vaccinate soldiers only 

under conditions of imminent threat 
! Imminent threat determined by GCMCA 
1 May be delegated by GCMCA to 0-5 commanders and above 

I Status-Pending approval by CSA and SECARMY, estimate action 
complete and ALARACT message in Feb 99. 

ANTHRAXVACONE 
III.IVNIZATION PROGII~IM l 
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I . 

I Anthrax Vaccine {Licensed and Produced. by MBPI) 

- 6,000 Doses Available at Outset 
. - 400,000 Doses Delivered During ODSS 

-Production Capacity· One 100 Liter Fermentor 

I Botulinum Pentavalent Toxoid (A·E) Vaccine (IND and 
Produced by MBPI) 

- 30,000 Doses Available at Outset 
-190,000 Doses Delivered During ODSS 

' 

- No Operational Production Capacity in U.S. 

UNCLASSIFIED ""'"' "" 



. ' 

IS."' II" VWJ" ' I 

• May 1991 • Army SGO Initiative to Build a VPF 
• September 1992 • PDM for FY94 Funds to Construct VPF 

--~ . 
• June 1993 ·ADM Directs Establishment of JPO-BD 
• January 1994 ·Independent Government Analysis Favors COCO 

Facility 
• April1994 • DoDnndustry Conference to Determine Level of 

Industry Interest in Producing BD Vaccines 
• May 1994 ·ADM Directs Assessment of Best Approach for BD 

Vaccine Production 
• January 1995 ·Prime System Contractor Approach Developed. 

DEPSECDEF Supports Concept 
• April1995 • SSC Agrees with Prime System Approach. 

Army Defines Stockpile of BD Vaccines 
• May 1995 ·ADM Directs Prime System Approach for Contracting 
• January 1996 • PBD 724 Directs Prime System Approach lAW ADM 
• August 1996 • RFP Released for JVAP Prime System Contractor 

.. 
---~- - . '" 

UNCLASSIFIED 



• Stockpile 

• 1.2M Troop Equivalent Doses for 2 High Threat 
B. I I I w .I A ts (BWA) {Wt'll ~~' fh, /J; ,....., t?) 10 og1ca au are gen i/o..;, ... , k·;.l '" &t. 

• 0.3M Troop Equivalent Doses for all Other BWA 

• Likely Additional Requirements 

• Annual Immunization 
• Commander's Reserve (add 50% to Stockpile) 

' 
' 



• Prime Systems Contract . 
- Single Integrator Responsible for: 

> Advanced Development 
> FDA Licensure 
> Production 
>Testing 
> Post Marketing Surveillance 

- Single Information Management Database 
- Individual Vaccines May Be Subcontracted 

• Project Office at Ft Detrick 
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• Production of the Licensed Anthrax Vaccine 

• Reduction from 6 to 21mmunization Regime for 
Anthrax Vaccine . 

• Licensing of the Existing Bot Tox Pentavalent 
Vaccine 

• Studies on Long Term Effects of Multiple 
Immunizations with BD Vaccines 

' ' 
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-No Surge CapacllyforBD Vaccines 
-Umlled lndusby Interest 

• ~Stopped? DOD and Congressional 
DlrecUvea 
• Need for Dedicated DOD Fadlity? 
• Most Economical ,4jlflroaclt? 

COCO Oprion • WllySttutel/1 Cheaper 

ADMDiRded 
COII/llenellt Analysis 

• Wh1 MDdijltdl Aflordability 
-$4SOMUIIfimdfdRequirementFY96-0I 
- IMusiiy Survey 

Prime (Systems) 
Contract 

• Why Sllutttll Optimllllt Resource Utilization 
• Reduces Re~ fur New Facilitizalion 
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Anthrax Vaccine Adverse Hvents 

Vaccine Adverse Event Reporting System (VAERS) Military 
Week Ending 11 June 99 

USA 
USN 

USA 
USN 
USAF 
USMC 

Total Local= 38 

102 Adverse Reactions of 935,632 
Vaccinations Given = .011% 

1111111 

• Duration 24 ·48 Hours 
• l.ocal Rednessand Hardness 
1 to 2 Centimeters 

Moderate 

• Local Redness and Hardness 
5 Centimete11 

• Subcubneous Nodu~ at 
Injection Site 
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Anthrax Vaccine Adverse Events 

Vaccine Adverse Event Reporting System {VAERS) Mil italY 
Week Ending 18 June 99 

103 Adverse Reactions of 961,720 
Vaccinations Given = .011% 

IIIII 
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ANTHRAX VACCINE ADVERSE EVENTS 
DoD-General VAERS-1 Reports 

As of 23 June 99 

SYSTEMIC REACnONS 

1) USAF FEVER, MALAISE QTRS24HR~ESOLVED 

DMSS3 
VAERS 113512 

2}USN GUILLIAN-BARAE SYNDROME HOSPIRECOVERED 
DMSS4 
VAEAS 111835 

3)USAF POTENTIAL ALLERGIC RXTN, RESOLVED 
OMS$5 RASH ON lAUNK 
VAERS 113514 

4) USAF FDA GENERATED AS SECOND REPORT RESOLVED 
DMSS6 torVAERS # 112156 
VAERS 112155 

5) USAF DIZZINESS. NAUSEA, DIARRHEA AESOLVEC 
OMS$7 DOUBLE VISION 
VAEAS 112156 

8)USA URTICARIA ON BACK. CHEST ARM RESOLVED 
OMSS9 
VAEAS 114365 

7)USA COMPLAINED OF DIZZINESS AND NO TREATMENT/AlD 
DM$812 EMESIS 7 DAYS FOLLOWING 
VAERS 113595 VAQCCINATION 

8)USAF SYNCOPE AND CHEST PAIN NO TXIAESOLVED 
DMSS 13 
VAEAS 113746 

9)USAF NUMBNESS AND TINGLING TORT SIDE OF NO TX/RESOLVEO 
OMSS 14 FACE, BACK, SHOULDER, AND ARM 
VAERS 113740 

10)USA CHEST PAIN, SOB, ARTHRALGIA, ACHES, QUARTER&mESOLVED 
DMSS17 CHILLLS, FEVER 3-4 DAYS 
VAERS 115375 

11) USA MYALAG!A, KINETIC TREMORS, LF FLEXOR TREAlEOIAESOLVING 
DMSS19 DIGITORUM, PROFUNDUS WEAKNESS 
VAERS 115374 

12) USN EMESIS, SOB, S'INCO?E (7 MIN POST VAC) QUARTERSIRESOLVED 
OMSS25 FLAGGED 
VAERS 115540 



13)USN ANGIOEDEMA LF JAW HCSPIAESOLVING 
DMSS'S/ 
VAERS 117106 

14)USA WORSENING OF lJNOERL VING TREATED/RESOLVING 
DMSS38 AUTOIMMUNE DIEASE 
VAERS (ANKYLOSING SPONDYUTIS) 

15)USAF ANGIOEDEMA FROM NECK DOWN TREATED/RESOLVED 
DMS839 
VAERS 

18) USA NUMBNESS IN 4TH & 5TH LEFT DIGIT NO TREATMENT 
DMSS40 WITH SMALL AMOUNT OF WEAKNESS 
VAERS 

17)USA Sl£ HOSPJSOIIE RESIDUAL 
DMSS41 
VAERS 120109 

18) USMC URTICARIA, HOT FlASHES, UGHT TREATED/RESOLVING 
DMSS42 HEADED 
VAERS 

19)USAF NAUSEA, VOMITING, CHILLS TREATEOJRESOLVED 
DMSS43 LASTING 4-5 HOURS 
VAERS119382 

20)USAF PT HAD MA.SAL AND EVE DRA.lN.A.GE, TREATED/RESOlVED 
DMSS44 EDEMA OF TONGUE AND THROAT NO SOB 
VAEAS 120453 

21)USAF URTICARIA 12 HOURS POST TREATEDIAESOLVING 
DMSS45 VACCINATION 
VAEAS 119383 

22) USA URTICARIA x 24HAS TREATED/RESOLVED 
DMSS48 
VAERS 118777 

23)USA SEVERE HA., NECK PAIN HOSP/RESOLVED 
DMS849 
VAERS 117197 

24}USN FACIAL BURNING SENSATION, ITCHING TREATEDJRESOLVED 
DMSS51 REDNESS, DRY AND PEELING 
VAERS 115895 

25) USMC UPPER BODY ITCHING TAEATEDJAESOLVED 
DMS853 AND RASH 
VAERS 118818 

28)USA INTERMITIENT FASCICULATION$, L!O RESOLVED 
DMSS54 TWITCHING, NUMBNESS, TINGLiNG 
VAEAS 122087 OF ARMS 

27) USA LEFT TO RIGHT ARM PAIN AND DISTAL TREATED/RESOLVING 
DMSSSS WEAKNESS THAT PERSISTS 
VAEAS 122086 

2 



28) USMC URTICARA AND DYSPNEA 24 i"K>UAS Q1'IIS 14 DAYSIRESOI.YING 
DMSS56 AFTER SHOT, BRONCHIOUTIS 
VAEAS 121164 

29)USN HA. FOR 4-5 DAYS, FEVER AND NAUSEA RESOLVED 
DMSS57 IHO HOURS AFTER 1sr AND 2Ntl SHOT 
V AERS 117881 

30)USA CHILL, SWEATING AND MAlAISE RESOLVED 
DMSS59 x2DAYS 
VAERS 121457 

31)USA ARTHRALGIA IN LEFT HIP RESOLVED 
DMSS60 8 1ST MOP, MrP 
VAEAS 

32)USAF HA. DtARREHEA. FATIGUE, SHORTNESS RESOLVED 
DMSSS1 OF BREATH 
VAERS 121874 

33)USAF O!ARREHEA. HA. WEAKNESS, SLEEPLESSNESS RESOLVED 
DMSS62 FATIGUE, SKIN BUSTERS 
VAERS 121872 

34)USAF ABDOMINAL CRAMPS, MIGRAINES, NAUSEA RESOLVED 
DMSS63 FATIGUE, INSOMNIA, DIZZINESS, MEMORY LOSS 
VAEAS 121876 SHORTNESS OF BREATH, CONFUSION 

35)USAF HA, DIARRHEA. SKIN BUSTERS, RESOLVED 
DMSS64 SHORTNESS OF BREATH 
VAERS 121873 

35) USAF ABDOMINAL CRAMPS, MIGRAINES, NAUSEA. RESOLVED 
DMSS66 FATIGUE, INSOMNIA, DIZZINESS, MEMORY LOSS 
VAERS 121012 STATE OF CONFUSION, SOB 

37)USMC DIFFUSE RASH 72 HR POST VACCINATION RESOLVED 
DMSS88 TVPE-4 DELAYED REACTION 
VAERS 120947 

3S)USA PAPUlAR RASH AT INJECTION SITE WllH EACH RESOLVED 
OMSS89 VACCINATION, GENERALIZED RASH WITH 
VAERS 120760 PURITIS & DERMAffi!S AFTE 3REJ VACCINATION 

39)USA NAUSEA, VOMITIING, HA. TENDERNESS AT RESOLVED 
DMSS70 INJECTION SITE X3 DAYS 
VAEAS 122048 

40)USA(C) 13X10 AREA OF EDEMA, PAIN, DECREASE RESOLVED 
DMSS71 RANGE OF MOTION, FLU-UKE SYMPTOMS, 
VAERS 122047 TEMP> 100 DEGREE, 

41)USA PAURITIS AND ERUPTION OF PAPULAR, RESOLVED 
DMSS73 ERYTHEMATOUS BEGAN ON LEGS AND SPREAD 
V AERS 122045 CJPHALAD 

42) USA HERPES ZOSTER AFTER VACCINATION RESOLVED 
DMSS74 

3 



VAERS1.22044 

43) USA GENERALIZED PAURITI$, ERYTHEMATOUS RESOLVED 
DM$$75 HIVES OVER TRUNK, ARMS, LEGS 1 HR AFTER 
VAERS 122043 VACCINATION 

44) USA 15MM SWEWNG AT INJECTION SITE, HA. RESOLVED 
DMSS78 NAUSEA, VOMITING 6 HAS AFTER VACCINATION 
VAERS 120761 

46) USA (C) NAUSEA, CHILLS, FEVER WITHIN AN HOUR RESOLVED 
OMSS79 OF VACCINATION, LOW GRADE FEVER X24 
VAEAS 120758 HOURS, TACHYCARDIA, RESOLVED WITHIN 24 HRS 

46) USA(C) LOSS OF COORDINATION OF UPPER AND HOSPIRESOLVING 
OMSS81 LOWER EXTAEMlTlES, VERTIGO, NAUSEA, LOSS 
VAEAS 120157 OF VISION IN R EYE, DIZZINESS 

47) USA ERYTHEMA MUL TIFORME RESOLVED 
DMSS82 
VAERS 120589 

48)USN UNSPECIFIED SPONOYLARTHROPATHY UNKNOWN 
DMSS83 
VAERS 122269 

49) USMC HIVES. SOB, COUGH ONE DAY POST VACCINATION UNKNOWN 
DMSS88 ANTHRAX VACCINE SKIN TEST NEGATIVE 
VAERS 120583 

50) USN POST SECOND VACCINATION, ACHING RESOLVED 
DMSS87 JOINTS, HA X5 DAYS, CHILLS, FEVER 101-103 DEGREE 
VAEAS 122237 

51) USMC DEVELOPED ITCHING, URTICARIAL RASH ON FACE RESOLVED 
DMSS88 ARMS, BACK, BUTTOCKS, LEGS, 15 MIN POST iD 
VAERS VACCINATION 

52) USMC RASH DEVELOPED I DAY AFTER 3RD VACCINATION RESOLVED 
DMSS89 ON ARMS, FACE, NECK, RED ITHCY BUSTERS SCABS 
VAEAS POSSIBLE CONTACT DERMAmiS 

53) USN HIVES ALL OVER 5 WEEKS AFTER :fD VACCINATION RESOLVED 
DMSS90 LARGE HIVE AT INJECTION SITE 
VAERS 

54) USAF HAX9 DAYS POST 1sr VACCINATION, HIVES, BILATERAL RESOLVED 
DMSS 91 UPPER EXTREWTY, CHEST AND BACK. MILD PURmS 
VAERS 121290 SEVERE HA X4 DAYS POST :t<0 VACCINATION 

55) USAF BODY ACHES, JOINT PAIN, HA, CHEST PAIN, DIARRHEA SELF GENERATED/ 
DMSS93 STOMACH CRAMPS, FLU-UKE SYMPTOMS, BUSTERS SAUGHTTXATCMUAN 
VAERS 121014 IN MOUTH, SWEATING OR CHILLS, TREMOR, COUGH PHYSICIAN 

56)USAF 24HA POST VACCtNATION, HIVES AND SOB BEGAN, RESOLVED 
DMSS94 FATIGUE 4HRS POST VACCINATION 
VAERS 121320 

57) USAF HIVES, TICHING, REDNESS AT FACE RESOLVED 
DMSS95 
VAERS 120280 

4 



56) USAF 
OMSS96 
VAERS 120463 

ITCHING AND THICKENING OF THE TONGUE, INJECTION RESOLVED 
SITE HOT AND ERYTHEMIC APPROX. 1~314n WITH SPASM 
REFERRAL TO ALLERGY 

59) USAF >10X10CM LOCAL RXTN, IRRITABILITY, NAUSEA RESOLVED 
DMSS 97 RESTLESS, PUR!TIS RASH ON LEGS AND BACK 
VAEAS 119698 

90) USAF NAUSEA, VOMITING, OfARRHEA. BODY ACHES, FEVER RESOLVED 
DMSS 98 CHILLS 10 DAYS POST VACCINATION 
VAERS 121152 

61) USAF 
DMSS99 
VAERS 120911 

62) USAF 
OMSS 100 
VAERS 121198 

63)USA 
OMSS 101 
VAERS 121197 

64) USMC 
OMSS102 
VAEAS 120562 

65) USA 
OMSS103 
VAEAS 

J01NT & MUSCLE ACHES, CHill.$, DIZZINESS, NAUSEA UNKNOWWSELF 
WEAKNESS, SHAKES, DIFF!CU!LTY BREATHING, EAR. N GENERATED 
NOSE AND THROAT SORENESS, HA, OIARRHEo\, BACKACHE 

BLOOD GLUCOSE 700+ POST 5lll VACCINATION 
NVICP PANEL~UNRELATEO TO VACCINE 

EXHAUSTIVE FATIGUE, MALAISE WITHIN 24 HA, SOB 
WEAK,HA 

HIVES 24 POST tsr VACCINATION 

FAJNT SANOPAPER-UKE RASH ON LEFT FLANK 
AXILLA POST VACCINATION 5-7 DAYS LATER. SIMILAR 
RASH POST 2ND VACCINATION ON RIGHT FLANK 

HOSPIUNKNOWN 

QRTRSIRESOLVED 

RESOLVED 

RESOLVED 

' 



LOCAL REACTIONS 

1}USAF LOCAL MOOERA.TEIAEDNESS, PAIN, HOSPJRESOLVED 
DUSS1 SWEWNG AT lf'<UECTION SITE 
VAERS 107470 

2)USAF LOCAL SEVERE/NODULE TO LEFT RESOLVED 
OMSS2 DELTOID AT INJECTION SITE 
VAER.S 113513 NO DRAINAGE, REDNESS, OR 

TENDERNESS 

3)USN LOCAL SEVERE/REO, PAINFUL ARM RESOLVED 
DMSS8 AT INJECTION SITE 
VAERS 110504 

4)USA ERYTHEMA, INDURATION, MYAUGIA, HA NOTXIRTD 
OMSS10 TIMES3DAYS 
VAEAS 114514 

S)USA ERYTHEMA AND PURITIS RESOLVED 
DMSS 11 
VAERS 114513 

6)USAF ERYTHEMA AT INJECTION SITE AESOl..IIED 
DMSS 15 LOCAL MILD 
VAEAS 113745 

7)USAF ERYTHEMA, REDNESS, lENDERNESS RESOLVED 
OMSS 16 AT INJECTION SITE 
VAERS 113742 

B) USA PURITIS AND PAIN, SWEWNG TO RESOLVED 
DMS$18 FOREARM AND ENCIRCUNG %OF THE 
VAERS 115376 ARM. LASTED 1 0.11 DAYS 

9)USAF ERYTHEMA, NODULE, PURITISAT NO TREATMENT 
DMS$20 INJECTION SITE, LOCAL MODERATE 
VAERS 116135 

10) USA MILD LOCAL FLU UKE SYMPTOMS NOTXIRTO 
DMSS21 
VAERS 115580 

11)USA MILD LOCAL FLU UKE SYMPTOMS SELF GENERATED/NO 
DMS$22 TREATMENT SAUGHT 
VAEAS 115561 

12) USA URT!CAAlA, SORE SWOLLEN ARM SELF GENEAATEDf 
DMSS23 TREATEDIRTD 
VAEAS 115537 

13) USA MilD LOCAl FLU UKE SYMPTOMS TAEATEDIATD 
DMSS24 
VAERS 115541 

14) USA RUE ERYTHEMA, SWEWNG, PRURITIC ffiEATEDIRESOLVED 
DMSS26 ARM AND CHEST 
VAERS 116086 

15) USA LUE ERYTHEMA 22X30 CM, LIMITED TREATED/RESOLVED 
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DMSSV ARM MOTION 
VAERS 116085 

18) USA ERYTHEMA 14X14CMATINJECTION T~EATE~SOLVED 

DMSS28 SITE PROGRESSING TO ENTIRE ARM 
VAERS 116082 

17)USA URTICARIA ON ARMS, NECK AND TORSO TREAlEDIRESOLVING 
OMSS29 TIMES 2 WEEKS 
VAERS 116078 

18}000-CIV ERYTHEMA. 30 CM EXTENSION TO HAND HOSPIRESOLVED 
DMSS 30 UMITATION OF MOTION 
VAERS 116058 

19) USA LOCAL REACTION AT INJECTION SITE TREATEOIRESOLVEO 
DMSS31 
VAERS 1 16081 

20) USA LOCAL SWEWNG 18 X 14 CM NOT TXIAESOLVEO 
OMSS32 
VAERS 118116 

21) USA ERYTHEMAISWEWNG AT INJECTION NO TX/RESOLVING 
DMSS33 SITE TO FOREARM 
VAEAS 116084 

2:2) USA SWEWNG 7 PAIN AT II'IUECTION SITE NO TXIAESOLVED 
OMSS34 
VAERS 116083 

23) USA ERYTHEMNINDURATJON 22X26 CM NO TX/RESOLVEO 
DMSS35 AT INJECTION SITE 
VAERS 116118 

24) USN SEVERE LOCAL- ERYTHEMA TREATED/RESOLVING 
OMSS36 VESTICULAR ERUPTION 
VAEAS 117143 

25) USA SWElLING AND PAIN NO TREATMENT 
DMSS4ll AT INJECTION SITE 
VAEAS 118758 

26) USAF 130MM X 90f..IJI NO TREATMENT 
DMSS47 ERYTHEMA. LOCAL MODERATE 
VAEAS 118527 

27) USA SWELl.lNG, WARMTH, SORENESS AT NO TREATMENT 
DMSS50 INJECTION SITE 
VAERS 121383 

28) USN 2 DAYS AFTER SHOT RIGHT ARM SWOLLEN, RESOLVED 
OMSSS2 ITCHY AND SOFE. EDEMA, HYSN PAIN AT 
VAERS 118714 lNJE:CTION SITE, PRURITUS 

2S) USAF LEFT ARM SWEWNG TO ENTIRE ARM AND 
DMSS58 FOREARM WITHIN 48 HOURS OF VACCINATION HOSPIR£SOLVING 
VAERS SEVERe LOCAL 

30)USAF SEVERE LOCAL REACTION- R+ RADIAL NERVE RESOLVED 
DMSS85 RADJCULOPATHV 

1 



VAEAS 121893 

3t) USA PAURlTIS, ERYTHEMA ON RIGHT ARM SWEll.ED RESOLVED 
OMSS$7 AFTER THIRD VACCINATION 
VAERS120776 SEVERE LOCAL REACTION 

32) USAF INCREASE PAIN AND REDNESS AT INJECTION RESOLVED 
OMSS72 SITE, MILO LOCAL REACTION 
VAEAS 122046 

33)USN EDEMA, ERYTHEMA AT INJECTION SITE RESOLVED 
OMSS 76 
VAERS 122042 

34) USAF ~DOLlAR SIZE AREA OF ITCHING AFTER 15 RESOLVED 
DMSS77 MINUTES POST VACCINATION, ERYTHEMA EXTENDED 
VAERS 120759 FROM SHOULDER TO ELBOW, MODERATE REACTiON 

35) USAF PURITtS, SWEWNG AT SITE, LEFT 37 CM AND RIGHT RESOLVED 
DMSS80 32 CM IN UNAFFECTED ARM. ERYTHEMA 
VAEAS 2 DAYS AFTER t'0 VACCINATION 

38) USN PUAITIS AND ERYTHEMA AT THE INJECTION SITE, RESOLVING 
OMSSM TENDER, 4X4CM FOLLOWED BY A 5X5CM AREA 
VAERS 120468 ERYTHEMA 

37)USMC LEFT ARM EDEMA, ERYTHEMA, PURITIS POST RESOLVED 
OMSS85 t""VACCINATION AFTER 2-3 DAYS. LASTING 5 DAYS, 
VAEAS 120487 SWElliNG OF ENTIRE ARM 

38)USAF LOCALIZED EDEMA. ERYTHEMA. AND PRURITtS RESOLVED 
DMSS92 
VAERS 

• 



ODS 

ODS 

ODS 

ODS 

JOINT PAIN, FATIGUE, RASH DYSPNEA 

RASH, FATIGUE, DYSPNEA 

ABO PAtN, FATIGUE, JOINT PAIN 

RASH, JOINT PAINS, FATIGUE, 
LYMPH NODE SWEU.ING 

HOSPIAESOLVED 

RESOLVED 

HOSP/RESOLVEO 

RESOLVED 
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" 
~ ....... _,_., .. ,,.,,.~ 

Vaccine Adverse Event Reporting System (VAERS) • DoD 
Week Ending 16 July 99 

Form~ Classification 
.oca~ Reported :, 

. ;' Mild Moderate Severe Reaction 
USA 2 I 0 1 0 ·. 1 

,,, 

1 0 0 1 USN 0 .. .. 
' 

USAF 0 0 0 0 '': .•• 0 
1 

. 
0 0 0 

. 
1 I UOMC ' 

Cumulative Data 

~ Classification 
DoD Form · 

i VAERS.1 ~~ Systemic 
···~·. Mild Severe . Reaction =7' 

USA 47 
.. 

8 8 5 -}-USN 15 
i:f' 

2 2 1 
USAF 36 

.J• 
4 5 3 24 I 

"""'" 15 : ' 0 2 2 11 

113 Form VAERS·1 Submitted of 1,013,662 
Vaccinations Given = .011% VAERS.1 Report Rate 

FDA Repctted 215 
AVEC Reviewed 174 

CMA T Control # 

t9992oJ.ooooooa 

Mild 

• Duration 2Hll Hou~ 
• Local Redness and Hardness 
!to 2 Centimeters 

Moderate 

• Local Redness and Hardness 
5 Centimeters 

• Subcutaneous Nodule at 
lnjetlion Site 

.. !{ ·: ··Severe 
• Swelling At Injection 
Site and Entire Forearm 

Systemic 

• Malaise 
• Chills and Fever 
• Anaphylaxis 

VAERS 
• Loss of Dutp 24 Hours 
• Hospitalization 

_/ 

Only 15 reports 
met s1rlct reporting 

requirements 
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,. ~.. ' f' ~ .. 

,, '" '"' ' 
Anthrax laccine Adverse Events . . . ' -•. . ·. '7" -· ·-· . ' ..• ; 

.. -- ·' 
' 

Vaccin~ Adverse Event Reporting System ~VAERS]· DoD 
Week Ending OS August 99 

Form VAtRS-1 Classification 
Servie!i Reported Local Events Systemic 

I Mild Moderale Severe Events 
USA 7 

. 

0 0 1 6 
JSN 0 

;~' 

0 0 0 0 • 

USAF 15 . 0 I 0 14 
USMC 0 : ~ 0 a 0 0 ' 

USCG 0 0 0 0 0 

Cumulative Data 
'• Classification 

DoOForm 
Systemic Ser.-ite VAERS·1 Reported Local Events= 47 

Mile [,[ode rate S!llere Everts= 101 

USA 54 8 s 6 I 32 
USN 15 1 2 2 10 
USAF 63 5 6 3 48 
USMC 15 ' 0 2 2 11 
USCG 1 0 1 0 n 

14Horm VAERS·' Sullmitted of 1,047,553 As cl :., ~l!tg 1i9 
.'DA R-~llorte~ 2?~ Vaccinations Giv~r = .Oth 'JAEAS·t Report Rale A lJEC R~·/!el'red 243 

Mild 
• lurol on 24 · !B rlours 
•• 001! ,sdnossand rardnoss 
' lo 2 C.ntim•t•·s 

Moderate 

• Lo:~i Fedness a~~ Hardnes~ 
; CE111Meiel! 

• SJbcu:aneous NooLie at 
lnjecl-ln Sit~ 

Sm~ 

•S·mr ng: ~1 "Jeclic, 
Si:e ant Entire F:r-ea"/'1" 

Syslemlc 

• Ua!Rise 
• C· Jlsand F"er 
•hpt~l«is 

VAERS 
~ L-:ssc1':lt~·>~!ic•t.rs 

• Hospi:c ization 
' c: 

.t Only2! !!port~ .. 
1 

tr~t strlcl reportir; r 
' ' 
··~! 



100,000 

BO,OOC . 

60,000 

20,000 

Armv Air Force ~aw . " 
Marines 

Coos! 
Guard 

Total 

I Shot #4 __ 11~2-~1~26~3_0 

II Shot #5 ~~--~~-1------'~-___ll'.....__~S"---~~ 

:-:shot#6 426 102 , 41 282 o 851 
Total 355,674 318,198 190,917 181~15 949 . 1,&41 ~53 

All Cola Fr~M CEERS II Aua 59 



CMA T ContzoJ # 

1998357.0000006 ••••••••.. , 
Anthrax Vaccine 

Immunization Program 

Executive Overview Brief 
to the 

National Academy Of Sciences 
Institute Of Medicine 

2 October 1998 

e Background 
• SECDEF Direction 
,.. Concept of Execution 
• Total Force A VIP 

ANTHMXVACCJNE A~ 
IMMUNIZATION PROGRAM' /"1. ... 

......... , 

,.. Immunization Tracking Systems 
• Roles and Responsibifities 

e Vaccine AcqulsHton, Stockpiling and Distribution 

• Clinical Oull:omes 

• Service Member Refusals 

• Current Topics 

• Force Immunization Status 

.___---------~----

ANTHMXVAcaNe AAD 
IMMUNIZATION POOGN-M.l'l. ... 



.......... , 
BACKGROUND 

• Anthrax - A Significant Battlefield Threat 
)> Routes of Infection • Ingest, Skin, Inhale (99% Lethal) 

e Anthrax Countermeasures 
>-Vaccine· Safe, Effective, 28 yr Record, Fully FDA Licensed 
>-Protocol- 6 Doses Over 18 Mos; Annual Booster 

• Key Directives 
>- Nov 93 DOD 6205.3, Immunization Programs for Biological 

Warfare Defense 
)> Dec 97 SECDEF Press Announcement 
>-Mar 98 SECDEF Approved SWA Accelerated Program 

>-May 98 SECDEF Approved Total Force Program ., 
ANTH/ti'.XVACONE A' 

IMMUNIZA. TIONP!fOGrv.Mn 

••••••.. , 
BACKGROUND: SECDEF DIRECTIONISTATUS 

• Vaccinate the Total Force With Anthrax Vaccine Beginning With 
Forces Assigned or Rotating to High Threat Areas. Four 
Preconditions: 

STATUS ~ ECDAIE STATUS 

1. Supptomental: Teatlng • JP0-80 1QFV99 Dr. Glbteath, JPO-BD 
SUpply Testing Ongoing; 

2. Tracking System c. J4(MRD) 15Jui9B RADM Cowen, J4(MRD} 
services' rrsstn Place 

3. OpiCommo Plana • JS 29Apr98 l TC BloWn. J5 
Service Approved Plana in Place 

4. Independent Revlew c. Dr. Burrow ·-.. CAPT Mateczoo, OASD(HA) 
Complete 

O.rr..Wo~ ... ~ 

ANTHr>AXYACCJNe A81' ·-- IMMUNIZA. TION PR06/tA.M --



••••••.. , 
BACKGROUND: CONCEPT OF EXECUTION 

e Phased Execution Across the Total Force 
,. Phase I. Forces Assigned or RotaHng to 

High Threat Areas of SWA and Korea 

,. Phase 11. Early Deploying Forcea (C to C+35) 
Into High Threat Areas of SWA and 
Korea; RC Demo Project 

,. Phase Ill. Remainder of Total Force, Accesslont, and Program 
Sustainment 

PHASE I 

PHASEU 

PHASEIU 

FY98 FY99 FYOO FY01 FY&2 FYoa FY04 FYOS FYO& 

_,..NTHitA.X V,;Jt,CCINE 

......... , 
BACKGROUND: 

SERVICES' 
TRACKING 
SYSTEMS 

.ANTHIVIXV.AtCCJNE .,4~ 
JMMUNIZA TION PROOfVIA.iJ1..Q1-



••••••.. , 
BACKGROUND: ROLES AND RESPONSIBILITIES 

e USD (P&R) - MonRors Implementation 

• SECARMY - DOD Executive Agent 
>- Vaccine Acquisition/Stockpiling/Programming 

>- Vaccine ResearcMlevelopment 
>- Focal Point lor Information Submission 

>- Monitor Services' Implementation 
>- Qtrly Report to USD (P&R) 

e Service Sacretartes 
>- Implement, Monitor, Evaluate, Document Their Own A VIP 
>- COOrdlnatloniReporllnlormatlon to ExacuHve Agent 

e Unit Commanders - Enaure Personnel Recelve/Raport Req'd Vaccinations 

e Mad Treatment Faclllllea/Command Surgeons 
>- TralniEqulp Medica to Vaccinate 
>- Policies/Procedures tor Immunization Records ., 

ANTH/V.X VACCINE A_, 
IMMUNIZA.TIOH PRoartAMn 

•••••••.. , 
BACKGROUND: EXECUTIVE AGENCY 

RESPONSIBILmES AND INFORMATION FLOW 

ANTHRAXVACCINE ...t.Ao 
JMMUNIZA TION PROGRAM/'1 .. 



.......... , 
Phase I Implementation 

e Began 16 Aug 98 

• Continues SWA-Focuaad A VIP 

e Begins Korea-Focuaad A VIP 

e PCS Orders to SWA/Korea Will Reflect Anthrax 
Vaccination Requirement 

e Continue Worldwide Centrally-Managed AVA Distribution 
• Setting New Worl~asa Shipping Standards 
)I> Presenting New Challenges (Shipment to Japan) 
,.. Meeting All Serwlce Requirements 

ANTH!tAX VACCJNC 

••••••••.. , 
Implementation In Korea 

e CINC's Execution Began With Flawless "Wet Run" 24-25 Aug 98 

e Main Force Vaccinations Began 9 Sap 98 

e Vacclnoln Place To SUpport All Service Requirements 
for Rrst Three Doses 

e Immunization Tracking ... 
~ USAF: MITS, Already In Place 
> USA: MEDPROS, Trained and Tasted 
> USMC/USN: SAMS IIDll MEDPROS, Location Dependent 

ANTHIVtXVt4.CcrNeAAv 
IMMUNIZATION PROGJV.M ... 



•••••••... , 
Implementation in Korea 

(continued) 

e USFK CINC's Communication Plan 
,.. Solid, Aggressive Plan 
,.. Conscious Decision To Begin 24 Aug After Ulchi Focus Lens 
,.. Characterized By Active PAO and Command Support 
,.. Trlfotds Given To Each Service Member 
>- COmmanders' Brlaflngs To All Service Members BEFORE 9 Sep Start 
> Multiple Newspaper Articles 
,.. 8 TV Spots Aired Total Of 400 Times 

*MEOP!IOS·AUg .. 
Formal Tra6nlng 

ANTHfVIXVACCINEAAn 
IMMUNIZI"' TICJN PnotinAM VR 

IMMUNIZATION PR06Rt\MAfll> 



........ 1 
Function: Vaccine Acquisition and Stockpiling 

!NPlCATOR 

e Stockpile Supplemen!al Testing 

e Plant Renovation 

e Plant Privatization 

e New Production/Expansion Contract 

----

• 
• 
• • 

STATUSfMETRIC 

Testing Ongoing; 
> 8 Lot81800K Doses Supplemontally Tested, 

PIICkaged and Labeled 
> An ~ eompi!Jted By 1QPt99 • on schedule 

Renovation and FDA Certification 
> &qan U.r H; iW!o'latlon To 81 Gomplatad Jan 98 
> ~ Yacclno Avala.ble After FDA 

Cerllflcatlon Procen, 4QF'f'99 

Michigan State Administration Board 
,.. TraM(er of DHcl c-.lete 
,.. Became BloPort Corporation etfectlYe 6 Sep 98 

eur ... n!ly Negotiating Contract; 
> Targllt compleUon Of Negotfaled Contract 4QFVM 
> Expansion Complfted fY04 WRI Dot.~ble Prochlctlon 

Cap. to 32 Lotafl'eer;;; G.4M Do-.IYou 

ANTHIVJ(VACCINEAAn 
IMMUNIZt4. TION p/tO(if'.No( ~ 

......... , 
Anthrax Vaccine Doses Shipped 

= Asof31Acg98 
A.NTHftN( VACCINE 



......... 1 
Function: Clinical Outcomes 

Overdue Vaccinations 

I>DOD Goal''' 90% I 
INDICATOR 

• Army 

e Navy/Marl""" 

e AlrForce 

--

Anthrax AdiJerse 
Week 

1--...,----

STATUS 

• • 
• 

10 Adverse Reactions of 201,059 
Yacdnations Givan= .005% 

#Overdue 

466 as of ao sa, 98 

1861 asof28S.,98 
Pr.domlnantly comma 
IMW-Not Truly 
v~ona O¥eniue 

270 .. of 28 Sep ge, 

e 
e· 
e 

ANTHMXVI\CC/NE A~ 
IMMUNIZA nON PROGRM-1./":l.QI-

........ 1 

ANTH(V.)(VACCINEAAD 
JMAAUNI.V. T!ON PROGJV.M ur 



••••••.. , 
Service Member Refusals 

Service Number 

USAF 15 

USA )I I~ 

USMC 0 

USN ~j<l 

Disposition 

15. Nonjudicial Poolahment 
2, Pencfing Admin DISCharge Board 

{"' n.....- K 1'\.l ,v...-- -114 "......-~ ~ f .t.-.-

12, ~udicial PUnlthlllfH1t. 
7, Admin Dlsoharge; Remaining 5 Pending 
Admin Discharge 

ANTHMXVI\CC/NE A,~ 
IMMUNIZATIC»>PAOG!iAM.i:l.8£ 

••••••.. , 
• GAO Anthrax Vaccine Safety and Efficacy Review (713030) 

~ Entrance Brief 30 Jun 98; Interim Report By 31 Aug 98 
~ VacclneiFOAJMBPI Focus 
>- Requeat Of Chairman Christopher Shays, Subcommlttae On 

Human Resources, Committee On Govemmont Reform ancf Oversight 

• GAO A VIP Proceesas Review (703254) 
~ Entrance Brief Scheduled 30 Jul98; Interim Report 2QFV99 
:. Storage, Transportation, Tracking, Database Management Focus 
>- Request Of Senate Committee On Veterans' Affairs 

• Future Anthrax Vaccine Management 
> DLA Projected to Assume Management NLT 1 Oct 99 

A.NTffRA.X VACON£ 



Current Topics 
(Continued) 

••••••.. , 
e New DOD Website Targets Young Service Members 

~ ASD(PA)Inl!lalivel Funded 
,.. A VIP Selected As First T optc 
,.. On-Une Mki.Oct 98 

• DOD Trifold Updated 

• In-Theater Time Requirement Policy Change Being Staffed 

e Armed Forces Epidemiological Board Review of Adverse 
Reacllons3Aug98 

,.. Recommends No Change In current DOD A VIP 
• Recommends Review of VAEAS Form At Service Level For completion 
• Suggests Prospective "'Smaft Records Review Study" To Record 

All Reactions (SSG Personsi'Trfpler Army Medical center) 
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••••••.. , 
Force Immunization Status 

Total 

sum 
61536 

zm 
!5 7'15(• 
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•••••••• 1 
Program Points of Contact 

• DOD/USA 
• Ms. cathy Call 
> MAJ Guy Strawder 
,.. LTC Randy Randolph 

• USAF 
,. CPT Hayley Hughoo 

• USMC 
> LCDR Ann Fallon 

e USN 
> CDR nna Dimarco 

703.881.3292; DSN 761.XXXX 
703.881.8530 
703.681.8204 

202.787 A270; DSN 297.XXXX 

703.814.4478; DSN 224.XXXX 

703.601.1701; DSN224.XXXX 
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Program Points of Contact 

I IIIII 

I DOD/USA 
! MAJ Guy Strawder 703.681.6530; DSN 761 .XXXX 
! Ms. Cathy Call 703.681.3292 

I USAF 
8 COL Harvey Crowder 202.767.4280; DSN 297.XXXX 
8 LTC Jack Davis 202.767.4216 

I USMC 
8 LCDR Ann Fallon (Med) 703.614.4478; DSN 224.XXXX 
8 LTC Ken Firoved (Opns) 703.614.4222 X5367 

I USN 
l LCDR Tena DiMarco 703.601.1701; DSN 224.XXXX 
8 LCDR Celia Quivers 703.601 .1700 
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Frequently Asked Questions 

I IIIII 
I Los Alamos Claims of Resistant Russian Strain of Anthrax 

~There is no experimental data to suggest that mixtures of anthrax strains, such as 
those alleged by Russian scientists, is resistant to the FDA-licensed vaccine used 
by the US military 

~Under OSD Cooperative Threat we are involved with State 
Center for Applied Microbiology 

I Severe Disciplinary Action Against Service Members 
~FHP issue··like wearing body armor or protective mask 
!Failure to follow lawful orders is a commanders issue 

I "Off Label Use" is You Don't Complete the Series 
I No off label use if a person doesn't elect to complete series or is no longer eligible 

I Why Not a Voluntary Program 
I The threat is real··half or one quarter of a vaccinated force attacked with a BW 

agent still results in a failed mission 
8 Long history of compulsory vaccination--tetanus, typhoid, and yellow fever was 

required of soldiers in WWII resulting in 0 cases of yellow fever, 12 cases of tetanus 
(despite 2.7M hospital admissions for wounds and injuries) and 0.05 cases per 

ANTHRAX VACCINE A; 
of typhoid (compared to 0.42 per thousand-in WWI) " 
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Other parameters such as fil:rir: degradation products, 
fibrinogen. activated partial lh:nmh:;:L,;:in time. prelh:nml.W 
time. and platelets wen: not affected. 

Discussion 

A human anthnu: vaecioe must protect against all forms of 
anthrax, including inhalation anthrax. which, a:-Ji:wgh rare, is 
usually fatal. The data in this study demonstrate that the 
MDPH vaccine is highly efficacious against inhalation anthrax. 
in rhesus monkeys. The rhesus monkey is a useful model for 
inhalation anthrax in humans. although lhe~ is currently no 
known surrogate marker nr in vitro -xcrellle. of immunity that 
allows direct comparison of immunity in humans to th?t in 
monkeys. Although the current vaccine regimen in humans 
calls for doses at 0, 2. and 4 weeks, 6 months, 1 Z months. 18 
months, and then yeal'ly thcroaftor. in this study only ~.,.'U d= 
of vaccine. at 0 and 2 weeks. were required to provide 
substantial proteCtion for almost 2 years. Based on this study's 
data the NIDPH human anthrax vaccine c-:c:~r~ substantial 
protection against inhalation anthrax. and the recommended 
i;:unu~:?~t:l:n regimen may be able to be reduced with respect 
10 the number of doses. 

PA is a major e:urp:m~n:onl.J:?:l. and previous efficacy 
~lu-:::._c~'' cem:1ts1rn1:U that PA must be poc:::o.:~:. in a non·living 
anthrax vaccine or produced in a live vaccine. Other 
components such as edema :·;,.:t·:e~. C..:lh~ factor. and ct:ll· 
surface antigens may be i"':lli~:<::. in ~m~ lots of ~~~GF;~ and 
might affect the vaccine's efficacy. MDPE! contains :L~an 
~djll''lll'l': aluminum hydroxide 1•\lh)•::.:u~l). w: .. :I~ is u good 
stimulator of hum-:-:->...: innntim.·:. mtt n·:>l c~''~:rt:":l.~leo:! 

immunity'. The high level of efficacy of MDPII in rhesus 
monkeys suggests tba! huinO! ill immunity is important in the 
specific resistance of rhesus monkeys ttl a.:niL;a~o;.Jn guinea 
pigs, however. intramuscular immu~ .. .:t:.: ... ~nwiiti MDPH only 
J::L'1i~:: prolectli against a challenge with anthrax ~pcrC!s'-"'. 

These findings suggest that the importance of various~ 
specific immune mechanisms a~;~i·.~J inhalation JJ!lkJz;. rna)' 
·-~:-y in a..rre~~· animal species. or that the ability of the 
licensed human anthrax vaccine lo stimulate ccll·mediated 
immunity may be greater in ~em~ species th;u~ others. 
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Frequently Asked Questions 

111111 

I Bio Weapons Arms Race 
\Threat is real and consequences grave 
810 adversaries suspected of weaponizing .. twice the number since 1972 BWC 
8Admissions of BW capability by USSR post cold war 
!Discovery of Iraq's capability 
~urn Shinrikyo's use in fli"""e'JI...,~ky,_o sub· 

I Allegations of Expired and Contaminated Vaccine 
!All lots are approved and released by the FDA 
!All lots completed supplemental testing for potency, purity, sterility, and general 

safety with oversight from an independent agency 

I Plant Concerns--Who Inspects and Poor Inspection Results 
8 DoD conducts audits of those they are contracted with, but that in no way obviates 

the FDA from conducting their periodic required inspections 
8 FDA cited problems, but never closed the facility--plant has completed 

modernization of production suites and increased capacity as of Jan 
8 FDA will soon conduct followup inspection 

ANTHRAX VACCINE ,(. 
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Frequently Asked Questions 

1111111 

I Long Term Cancer and Fertility Studies 
i Extracted from product insert--virtually no vaccine has been studied longitudinally 

for cancer or reproductive health 
8 Prevailing scientific knowledge is that vaccines do not contribute to these 

problems 
8 Polio, yellow fever, Hep A, Hep B, Tetanus, Diphtheria, Typhoid, MMR have similar 

product insert statements 

IGWI Link 
8 The 10M, PAC, VA, and NIH have investigated the cause of GWI and 

concluded that the anthrax vaccine does not explain the long term chronic effects 

I Efficacy Studies Against Inhalation Mode of Transportation 
i Field studies conducted in late 1950's demonstrated efficacy in humans--unethical 

to continue 
8 Animal modes studies are extremely 

doses have survived lethal times the LD 50) up to 2 years later 

ANTHHAl YACC/NEA• 
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Background: "A Grave and Emerging Threat" 

IIIII II 

I Anthrax as an Offensive BW Agent 

• 

~ Highly lethal· aerosolized BW agent anthrax is 
estimated at 99 percent 

l Easy to produce in large quantities 
! Relatively easy to develop as a weapon 
I Easily spread in the air over a large area 
i Easily stored and dangerous for a long period 
i "The Poor Nation's Atom Bomb" 
8 At least 10 countries suspected of weaponizin~nthrax , 

of Transmission ~ · M Vile!-' ;; -= ~ Cutaneous • animals or ""n+~ minat1~ 

! Intestinal· ingestion of spores. 
! Inhalation· caused by inhalation of anthrax spores 

ANTHRAX VACCINE 
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Rich Henriques' on:taru~t 

Americans Becoming Aware of 
Bioterrorism Threat 

Renten 
M-FEB-99 

WASlllNGTO)J, Feb 16 (Reuters)- Americans are waking up to the threat 
of bioterrorism, but growing public awareness of the issue may also be 
giving ideas to extremists. experts told a conference on Tuesday. 

"It may not happen immediately, but somewhere, sometime in the future, 
terrorists may well threaten to use, or attempt to use, a biological weapon 
against the United States," Health and Human Services Secretary Donna 
Shalala said in opening the conference on bioterrorism. 

The growing interest in bioterrorism was clear as people overflowed from 
the packed conference, organised by Johns Hopkins University and the 
Health and Human Services Department (HHS). Delegates ranged from 
intelligence experts to local emergency services officials . 

.. Over the last couple of years there has been a lot of interest developing," 
Col. Edward Eitzen, chief of operational medicine at the U.S. Army 
Medical Research Institute of Infectious Diseases, said in an interview. 

But it was not just the government taking note, he said. 

.. Over the last several years we're seeing terrorist interest in this sort of 
thing," Eitzen added. 

Experts told the conference that growing public awareness of bioterrorism 
inevitably generated ideas by countries like Iraq and groups like the Aum 
Shinri Kyo cult, which released poison gas on the Tokyo subway in 1995. 

Consultant Kyle Olson of Research Planning Inc. told the group that Aum 
leader Shako A~iil!."iJTa got his idea for a sarin gas :;;;.12.ek partly from 
watching television reports about the care U.S. troops were taking in 
preparing for Iraq's biological and chemical weapons ahead of the 1990-9L 
Gulf War . 

.. He saw the greatest military force in the world taking extreme precautions 
about a third-rate country's biological weapons capability," Olson said. 

The Aum group's subway attack killed 12 people and injured betweer 
21171991{1:47 AM 



Rich Hcn;iQJ~~· CNN Custom 1\ews-On Target 

2 r.- ;. 

3,800 and 6,000 others . 

.. It's clear that terrorists are interested in weapons of mass destruction," said 
Jessica Stern, a former member of the National Security Council, who is 
now with the Council on Foreign Relations. 

But she said she thought a low-tech assault- similar to the salmonella 
poisoning of Oregon salad bars in 1984 by members of the Ra.jneesh group 
- was more likely than someone setting off an anthrax bomb over New 
York City. 

Religious and millennium cults were the most likely to try to take that 
route, Stem said. 

"Some want to mimic God. Some want to mimic Hitler," she said. "Others 
want to mimic other terrorists and we see that in hoaxes." 

Stem detailed more than 40 incidents in which people were threatened with 
anthrax. Usually a brown powder was sent in an envelope with a note 
saying the recipient had just been exposed to anthrax. Although some 
people were treated with antibiotics, no one became ill. 

There were 37 such incidents in 1998, compared to one in 1997. Stem said 
more such incidents were likely as the threat of bior.;:rrori oo got more 
attention. 

Experts also said countries like Iraq and the nations of the former Soviet 
Union maintained their capability to attack the United States. If they could 
not challenge the United States with conventional weapons, the experts 
said, they might turn to chemical and biological weapons of mass 
destruction. 

"Currently the United States is unprepared to deal with a ":li.o1err:IDSt 
attack," said David Siegrist, an expert in biological terrorism at the 
Potomac Institute for Policy Studies, a nonprofit organisation. 

He said U.N. inspectors and the US. government believed Iraq maintained 
a biological weapons capability despite repeated military strikes targeting 
its weapons industry. 

' 
Thousands of pounds (kilograms) of the medium used to grow biological 
warfare agents remained unaccounted for by Iraq, he said. 



A:.m:: Shlnrikyo-according lo ;..··, .. ·h:.-..:s 

Aum Shinrikyo-according to NYTimes 

• BW was first weapon of choice. Produced by its Ministry of Health 
and Welfare. Full record not knowable--murder of key figure and 
destruction of records • 

• Acquired botulinum from Japanese wilderness in March 1990 and a 
month later sent 3 spray trucks to crisscross Tokyo to attack 4 
targets, including US naval base and Narita airport . 

• Then acquired anthrax stock from a local university. In June and 
July 1993 slurry pumped from roof. Then again tried truck delivery • 

• Returned to bot in March 1995 for a subway attack. Failure led to 
use of sarin 5 days later . 

• 2 buildings for bio production, with a 3rd under construction. At 
least one !-ton fermenter. 160 barrels of peptone. Traveled to Zaire 
for Ebola. Evidence of production of Q Fever. [No use of 1500 
microbe banks.] Downloaded Brookhaven databank for molecular 
design of toxins. Bought associated software & hardware. Russian 
connection? 

• 

Previous slide Back to first slide View 5-n~ohic version 
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ANTHRAX 

SUMMARY 

Signs and Symptoms: Incubation period is 1-6 days. Fever, malaise, fatigue, cough and mild chest discomfort is followed by 
severe respiratory distress with dyspnea, diaphoresis, strd:r, and cyanosis. Shock and death occurs within 24-36 hours after 
onset of severe symptoms. 

Diagnosis: Physical findings are non-specific. A widened mediastinum may be seen on CXR. Detectable by Gram stain of the 
blood and by blood culture late in the course of illness 

Treatment: Although effectiveness may be limited after symptoms are present, high dose antibiotic treatment with penicillin, 
ciprofloxacin. or doxycycline should be undertaken. Supportive therapy may be necessary. 

Prophylaxis: An FDA licensed vaccine is available. Vaccine schedule is 0.5 ml SCat o, 2, 4 weeks, then 6, 12, and 16 months 
for the primary series, followed by annual boosters. Oral clprofloxacin or doxycycline for known or imminent exposure. 

Isolation and Decontamination: Standard precautions for healthcare workers. After an invasive procedure or autopsy is 
performed, the instruments and area used should be thoroughly disinfected with a sporicidal agent (chlorine). 

OVERVIEW 

B'd~ anthracis, the causative agent of Anthrax, is a rod-shaped, gram-positive, sporulating organism wi1h the spores 
constituting the usual infective form. Anthrax is primarily a zoonotic disease of herbivores, with cattle, sheep and horses being 
the usual domesticated animal hosts, but other animals may be infected. Human disease may be contracted by handling 
contaminated hair, wool, hides, flesh, blood and e:Ctl'lil1a of infected animals and from manufactured products such as bone 
meal, as well as by purposeful dissemination of spores. Infection is introduced through lct'ai or ab f~1&- Sl,r­
wounds, inhalation of spores, eating insufficiently cooked infected meat, or by flies. All human populations are susceptible. 
Recovery from an attack of the disease may be followed by immunity. The spores are very stable and may remain viable for 
many years in soil and water. They will resist sunlight for varying periods. 

HISTORY AND SIGNIFICANCE 

Anthrax spores were weaponizecl by the United States in the 1950's and 1960's before the old US. offensive program was 
terminated. Other countries have weaponized this agent or are suspected of doing so. The anthrax bacterium is easy to 
cultivate and spore production is readily induced. Spores are highly resistant to sunlight. heat and disinfectants - properties 
which could be advantageous when choosing a bacterial weapon, Iraq admitted to a United Nations inspection team in August 
of 1991 that it had performed research on the offensive use of B. a:r!lrr:a:cis prior to the Persian Gulf War of 1991, and in 1995 
Iraq admitted to weaponizing anthrax. This agent could be produced in either a wet or dried form, stabilized for weaponization 
by an adversary and delivered as an aerosol cloud either from a line source such as an aircraft flying upwind of friendly 
positions, or as a point source from a spray device. Coverage of a large ground area could also be theoretically facilitated by 
multiple spray b-:nrbl91s disseminated from a missile warhead at a predetermined height above the ground. 

CLINICAL FEATURES 

Anthrax presents as three distinct clinical syndromes in man: cutaneous, inhalational, and gastrointestinal disease. The 
cutaneous form (also referred to as malignant pustule) occurs most frequently on the hands and forearms of persons working 
with infected livestock. It begins with a papule followed by formation of a blister-like fluid-filled vesicle. The vesicle typically 
dries and forms a coal-black scab, hence the term anthrax (Greek for coal}. Sometimes this local infection will develop into a 
systemic infection which is often fatal. Endemic inhalational anthrax, known as 1(io:.ls::lrlers!..rsqx.o; disease, is a rare infection 
contracted by inhalation of the spores. It occurs mainly among workers handling infected hides, wool, and furs. The intestinal 
form, which is also very rare in man, is contracted by the ingestion of Insufficiently cooked meat from infected animals. In man, 
the mortality of untreated cutaneous anthrax ranges up to 25 per cent; in inhalational and intestinal cases, the case fatality rate 
is almost 100 percent. 

DIAGNOSIS 

After an incubation period of 1-6 days, presumably dependent upon the dose and strain of inhaled organisms, the onset of 
inhalation anthrax is gradual and nonspecific. Fever, malaise, and fatigue may be present, sometimes in association with a 
nonproductive cough and mild chest discomfort. These initial symptoms are often followed by a short periocl of improvement 
(hours to 2-3 days), followed by the abrupt development of severe respiratory distress with dyspnea, diaphoresis, stridor, and 
cyanosis. Shock and death usually follow within 24-36 hours after the onset of respiratory distress. Physical findings are 

1 of2 3.'1 ?.'99 I:! 56 PM 
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Overview of this Presentation 

• Review original NHP study design 

• Comments from FDA, IOM and Expert Committees 

• Modified NHP study/application to Human Clinical Study 

• Integration with ongoing VDRS 

• Issues to be discussed 
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A VRP Principal Objective 

Use non-inferiority to the licensed regimen to compare 
alternative AVA regimens in humans 

Use animal challenge to support conclusions 
- Relate challenge outcomes at specific times to regimens and 

time points in the human study 
- Use challenge data to assess need for booster doses 

Evaluate immunological correlates of protection 

~DC SAFER•HEALTHIER•PEOPLE-

FDA Issues for A VRP Animal Studies 

Does hnman AVA dose overstimulate macaques? 
- Demonstrate human dose not inappropriate for macaques 

CDC SAFER • HEALTHIER • PEOPLE~ 
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Original NHP Stndy Objectives 

• Vaccine Dose Ranging Study (VDRS) 
- Compare immunogenicity of AVA doses 

• Immunogenicity & Challenge Study (ICS) 

- Evaluate protection at different times conferred by 
regimens w/ or w/o booster doses 

- Identify immunologic correlates of protection 

CDC SAFER•HEALTHIER•PEOPLE'" 
' 

Original NHP VDRS 

• Select the vaccine dose to be used for macaques 

Group Route Douge N• Schedule 

1M 10 0-4 wks, ti mns 
2 IM 1:5 10 0-4 wks, 6 mns 

3 IM 1:10 10 0-4 wks, 6 mns 

4 1M 1:10 10 0-4 wks, 6 mns 
s 1M 1:40 10 0-4 wks, 6 mns 

* 2 controls per group 

CDC SAFER • HEALTHIER • PEOPLE"' 



Original NHP ICS 

• Use selected dose from VDRS to assess regimens 

Group Route Number/ Schedule** Aerosol 
group* Challenge*** 

1M 10. 0-4wks., 6 mns 12 rrms 

2 1M 10 0-4wks. 6 mns 18 rnns 

3 IM 10 04wks, 6-18 mns 42rm 

4 1M 10 D-4wks., 6 mns 42 rom 

* 2 controls for each group 
**Blood samples collected at various points 
*,..Ames Strain, 200 to 300 LD-50s 

CDC SAFER•HEALTHIER•PEOPLE'" 
'"' 

VDRS!ICS Study Design Concerns 

• Evaluation of "appropriateness" of dose? 

• How to bridge results to humans? 
• Underpowered study due to likely low number of 

"vaccine failures"? 

• Interim 10M report recommended input from 
expert panels 

CDC SAFER • HEALT.tfl ER • PEOPL-E'" 
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NHP and Statistics Expert Committees 

• Statistics Committee (October 1·2,2001) 
- Donald Rubin, PhD, Harvard University 

- _Stephen Self, PhD, Fred Hutchinson Cancer Institute 

- Greg Ridgeway PhD, Rand Corporation 

• NHP Committee (October 4-S, 2001) 
- C. Scott Giebink, PbD, University of Minnesota 

- Porter Anderson, PhD, University of Rochester (retired) 

CDC SAFER • HEALTHIER • PEOPLE" 

Statistics Expert Committee Comments 

• Selection of an "appropriate" AVA dose for 
NHPs is irrelevant to the study objectives 

• Study is underpowered to assess specific 
comparisons between study arms 
- Total number of animals is low 
- Number of vaccine failures will be low 

CDC SAFER • HEALTHIER • PEOPLEm 
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Statistics Expert Committee Recommendations 

Do not focus NHP study on specific regimens 
Do not use vaccine dose dilutions to select macaque dose 

Do use animals to relate immune response elicited by AVA to 
survival 
- Use vaccine dose dilutions (or other methods) to result in a varied NHP 

immune response 
- Relate immune response to outcome from challenge 

Apply relationship to human study 

CDC SAFER • HEALTHIER• PEOPLE"' 

NHP Expert Committee Recommendations 

• Concurred with recommendations of Statistics 
Expert Committee 

CDC SAFER • HEALTHIER• P~OPLE~ , 
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Modified NHP Study-Design 

Use vaccine dose dilutions to vary NHP inunune response 

Relate level of inuuunologic factors to NHP survival 
- Challenge NHPs at selected times after vaccination 

- Regression analysis of immunologic factors vs. NHP survival 

Apply this relationship to the human clinical study to 
predict protection of vaccinees 

CDC SAFER • HEALTHIER • PEOPLE~' 

Challenge 
Outcome 

(Survival= I) 

Survival Proportions vs. Factor A 

0 

Survival After Challenge at 12 Months: 
Hypothetical Association with Vaccine Dose 

0 

••• 06 0.8 

Factor A 

•High Dose 

D Mid-range Dose 

A Law Dose 

1 
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Survival Proportions vs. Factor A 

Challenge 
Outcome 

(Survival"'l) 

Survtval After Challenge at 12 Months: 
Hypothetical Association with Vaccine Dose 

• a 

,L_ ________ _L ________ ~~------~ 

0 O.l '·' '·' '·' 1 

Factor A 

CDC SAFER • HEALTHIER • PEOPLE"' 

Survival versus Factor A 

-::.--- " .. - 1: 
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Survival Proportions: Factors A+B 

Challenge Result 
(Survival "'1) 1 • 0 • 0 " " • • 

F"toc A .1 
.. ·• 0 D----<J ' ' 

' u ' t t.J '·' '·' '·' '·' '·' '·' 
'' • 0 "" • • • • 

Factor 8 

• 
' •. , ., ,, ••• '·' t.5 '·' '·' ••• 

}'actor 
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Immuuogeuicity Score (IS) 

• Regression analysis with model building to combine 
impact of multiple immunologic factors on survival: 

• IS, = f(A.o, B.,, Cw •••.• ) 
. IS,1 = f(A,1, Bm Cu, .•... ) 
• ISu = f(A,,B"'Crz, ..... ) 

• Final model includes immunologic factors that best 
predict outcome 

CDC SAFER • HEAL.THIER • PEOPL.E'" 
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Survival versus Immunogenicity Score 

CDC SAFER • HEALTHIER • PEOPLE"' 

Assumptions to Bridge to Human Study 

Changes in immune response from varying 
vaccine dose are relevant to protection 

The NHP immnnogenicity-survival curve can 
be used to predict protection in humans 

CDC SAFER • HEALTHIER• PEOPLE'" 
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Human Clinical Study 

• Primary endpoints are still: 
- Geometric mean concentration of anti-P A antibody 
- 4-fold rise of anti-PA antibody titers 
- Comparison of regimens by non-inferiority to 

licensed regimen 

• Modified NHP study applies correlates of 
protection data to support human study 

CDC SAFER•HEALTHIER•PEOPLE"' 

Human Clincal Study: 
Predicting Individual Survival Probability 

0.9S 

' 0. .. .. . ' - -·• . 
0. 
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Hypothetical Relationship of 
Human Study Groups to Predicted Survival 

"• " Group A ' I I I 1 " ' I I I' " ' It I 1 " ' '''' " ' '''' " GroupB ' '''' " I It I " I I I I 

" J' '' " Group C I I I 1 

" I I I 1 

" I J I 1 " 
' ' '' " ' '' " ' '. " ' ' •• " ' ' '. " ' ' '' " ' ' '' " ' ' '' " " '' " ' ' '' " " '' " " '' " " '' " " '' " " "• " " .. , 

" 
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Modified NHP Study-Design 

• Use vaccine dose dilutions to vary NHP immune response 

• Relate level of immunologic factors to NHP survival 
- Challenge NBPs at selected times after vaccination 

- Regression analysis of immunologic factors vs. NHP survival 

• Apply this relationship to human clinical study to predict 
protection of vaccinees 

CDC SAFER • HEALTHIER • PEOPLE"' 
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Modified NHP Study Details 

• Challenge times 

• Allocation of animals to vaccination dilution groups 

CDC SAFER•HEALTHIER•PEOPLE 

Issues Mfectiug Selection of Challenge Times 

• At 12 months • macaques protected* with high antibody titers 
At 24 months • continued protection* with no antibody present 
No data for challenge several years after vaccination 
1:12 dilution dose yields* deaths at 12 month challenge 

Early VDRS data will be helpful at further defining 
challenge times 

* 2~dose regimen 

CDC SAFER • HEALTHIER • PEOPLE'" 
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Modified NHP Study 

Dose* Total# 
Challenge Times** 

Early Middle Late 
Full dose 13 0 5 9 

1:5 21 7 6 8 
1:10 2 0 7 6 7 

1:20 22 a 7 7 

1:40 16 9 0 

Control 15 
Total (N-1 08) 108 36 36 36 

.. Al1 groups with 0-4wk-6mo schedule 

**Measured from start of vaccination 

CDC SAFER•HEALTHIER•PEOPLE" 

Integration of Current VDRS: 
Maximize Efficiency 

• 6 0 existing VDRS NHPs now 9 months from start of 
vaccination 
-Allocate to challenge at middle and late challenges 

• 4 8 animals vaccinated during 2 0 0 2 

- Allocate to challenge at early and middle challenges 

- Adjust vaccination times so challenges can be grouped 
(several additional animals) 

CDC SAFER • HEALTHIER • PEOPLE~ 
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Summary 
• Concerns expressed about VDRS/ICS study desigu 

• Modified NHP study recommended by statistics experts 
- Use vaccine dose dilution to vary immune response 

- Relate immune response to survival 

- Apply relationship to human study to predict survival probability 

• Modified study can be integrated with current VDRS 
- Allocate existing VDRS animals to later challenge 

- Time vaccination of new animals to allow challenges to be 
grouped 

CDC SAFER•HEALTHIER•PEOPLE"' 
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Results in Brief 

Mr. Chairman: and Members of the Subcommittee: 

We are pleased to be here today to discuss the results of our ongoing 
examination of the safety and efficacy1 of the anthrax vaccine, which is 
being done at your request My testimony presents preliminary findings on 
(1) the short· and long-term safety of the vaccine, (2) the efficacy of the 
vaccine, and (3) problems the Food and Drug Administration (FDA) found 
in the vaccine production facility in Michigan that could compromise the 
safety, efficacy, and quality of the vaccine. We plan to issue the final report 
on our review this fall. 

As you know, concerns have been raised about the Department of 
Defense's (DOD) anthrax immunization program since the Department 
began vaccinating the first of 2.4 million active duty and reserve members. 
For example, some Gulf War veternliS are suffering from unexplained 
illnesses that they believe might have been caused by anthrnx vaccines that 
they received during the war. Also, some active duty militaty personnel 
expressed concerns regarding the safety and efficacy of the anthrax 
vaccine after the FDA found problems durtng the inspection of the facility 
that was manufacturing the anthrax vacCine. With this background, I will 
discuss our results. 

The anthrax vaccine being given to U.S. military personnel was licensed in 
1970. Before the vaccine was licensed, the vaccine and the manufacturing 
process were changed, creating a similar vaccine, produced by the 
Michigan Department of Public Health (MD PH), which was the one 
eventually licensed 2 The safety study conducted before licensing used 
both the original vaccine and MDPH vaccine. Knowledge to date about the 
safety of the vaccine includes the results of the original study and a 1998 
DOD study of500 vaccine recipients. While these studies identified varying 

1Satety means relative freedom from ha.rmful effects 10 persons a.ffecrecl clirectly or indlrect1y by a 
product mat bas been prudently adm1nlste~d. taking into considerations tlte character of the produce 
in rela!ion to the condition of the recipient at the time. Erocacy is "1\ot an abWute term. It is a measure 
of a product's ability to produce a given response. An effeetive vaccine will provide a eertain <Iegree Of 
protection for a certain period or time. 

~ ori~ liCE!l\$e for the production of anthrax vaccine was iSSue<! to MDPH. In 1995, the facilicy 
ehartged its name to the Michigan Biologic Products Institute. In 1S98, the facility was sold, and its 
name was cllang1! to BioPort. The term MDPH will be use<! to refer to the lkensed facility throughout 
this testii.TlOlly. .. 
Page 1 GAOII'·NS~99·148 Medieal &edineas 



Background 

.. 

rates of adverse reactions, they did not question the safety of the vaccine. 
The long-term safety of the vaccine has not yet been studied. 

Prior to the time of licensing, no human efficacy testing of the MDPH 
vaccine was performed. However, a study was done on the efficacy of the 
original vaccine. Th1s study concluded that the vaccine provided 
protection to humans against anthrax penetrating the skin. In the 1980s, 
DOD began testing the efficacy of the licensed vaccine on animals, focusing 
on its protection against inhalation anthrax. DOD recognizes that 
correlating the results of animal studies to htunans is necessary and told us 
that it is planning research in this area. 

Careful control of the manufacturing process is essential to ensure the 
quality of the product. The FDA inspections of the facility where the 
licensed vaccine was manufactured uncovered numerous problems. The 
facUlty received warning letters from FDA, including one in March 1997 
stating its intent to revoke the facU1ty's license. The facility closed its plant 
in 1998 and is now being renovated. FDA requires the manufacturer to 
meet specifications for sterility, stability, purity, and potency. In addition to 
the lot release testing required by FDA, DOD is conducting supplemental 
testing of each lot from this plant before distributing the vaccine. 

The nature and magnitude of the military threat of biological warfare (BW) 
has not changed since 1990, both in terms of the number of countries 
suspected of developing BW capability, the types ofBW agents they 
possess, and their ability to weaponize and deliver those BW agents. 
Inhalation anthrax is col15idered by DOD to be the primary BW threat 
because of Its lethality, ease of production, and weaponization. 

The original anthrax vaccine was developed by George Wright in the 1950s 
and first produced on a large scale by Merck. After a 1962 study on the 
vaccine's effects in mill woikers, its manufacturing process was change~ 
and MDPH took over as the vaccine's producer. This changed vaccine was 
licensed in 1970 by the Division of Biologics, National Institute of Health, 
to be manufactured by MDPH. 

Vaccines have three distinguishing features that contrast with those of 
chemical drugs. First, either they have no clearly chemically defined 
composition, or simple chemical analysis is insufficient for effective 
characteriza:tion. Second, proper evaluation of them (qualitatively or 
quantitatively) is usually done by measuring their effect; in vivo (in the 



Vaccine Safety 

Data on Safety of the 
Original Vaccine 

Data on Safety of the 
Licensed Vaccine 

living organism). Finally, quality cannot be guaranu.ed from final u.sts on 
random samples but only from a combination of in-process tests, 
end-product tests, and strict controls of the entire manufacturing process. 

Studies have been performed to examine the safety of both the original 
vaccine and the licensed vaccine. These two vaccines were made using 
different processes and have different data to support their safety. While 
these studies identified varying rates of adverse reactions, they did not 
question the safety of the vaccine. The long-tenn safety of the vaccine has 
not yet been studied. 

A study on the o~ vaccine•s safety was done by Philip Brachman and 
published in 1962. Brachrnan reported on 379 subjects that received this 
vaccine. About 35 percent had local reactions, a figure thai varied during 
the inoculation series. Some recipients developed more severe edema that 
extended to the mid-forearm or wrist. Two individuals had systemic 
reactions in addition to the edema The researchers actively collected data 
on adverse reactions to the vaccine, and the study concluded that 
individual reactions to the vaccine were relatively minor. 

After the original vaccine was developed, MDPH was granted a license for a 
similar vaecine that differed from the original vaecine in three ways. First, 
the manufacturing process changed when MDPH took over. Second, the 
strain of anthrax: that Merck used to grow the original vaccine was 
changed, and another strain was used to grow the MDPH vaccine. Finally, 
to increase the yield of the protective antigen (which is believed to be an 
important part of the vaccine's protective effects), the ingredients used to 
make vaccine were changed from the original vaccine. 

Four safety studies have been done that include the licensed vaccine. The 
results of those stndies are presented in table 1. The Center for Disease 
Control collected data on the Investigational New Drug (IND) study, DOD 
collected data for both the Pittman study and the Triplex Army Medical 
Center (TAM C) Anthrax Survey, and DOD is currently collecting reports on 

3p:s, Brachman et al., Field evaluation of a. !Iuman anth:ru vaccine, American ,!emma! of Public Health. 
VOL 52 (1962), pp. 632-645 . 
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adverse events. The number of adverse reactions appears to depends, in 
part, upon whether the mechanism for monitoring reactions is active or 
passive. (Active monitoring means that the vaccine recipients are 
contacted to ascertain any adverse reactions after vaccine administration; 
passive monitoring means that the onus is on the vaccine recipients to 
report any adverse reactions after vaccine a.dmin1stration.) None of the 
studies questioned the vaccine's safety. 

Table 1: Reactions to Llcenaecl Anthrax vaccine Reported in Various Studies 

T,..ot 
Study reporting 

INO Active/passive 
Pittman (1997) Active 
TAMC Active 
(1998) 

DOD (Current Passive 
monitoring) 

Vaccine Efficacy 

Nwnbe' 

Local reactions 
(percent) 

Systemic reactions 
(peroent) 

vaccinated Moderate/ Moderate/ 
(or doses) Mild .... ,. MHd ...... 

3,984a 6-20' I to' 
_ .. .... 

508 16 5 29' 14 

536 Not addressed Not addressed 43' 

m.oooe • • • 
'This number represents the number o1 study partidpants wl'lo received the lirSt dose of the licensed 
vaedne. 
bntese figures ~present the percenlage of people Who experiern;ed lhls type o1 reaeDon during tha 
S'IIJ~ even if they had previOLJ8\y been inoculated w!1h the Merck vaccinEI. 
"This ~gure also JncH.Ides persons Who had reactions o1"111lknown" severity. 

dr111s figure represents the frequency ot the most common sltle &fleet, myalgia. 

eooo te$tlli8d that as of March 16, 1999, more than 223,000 servlcemember have been immuniZed. 
There had been 42 reports on adverse affecls submitted to the FDA and CCC. Only seven 
58fVIcsmembets required hospitaliZation or expetlencecllou of <Wty tor more than 24 ~ 

5 

• 

Studies on the efficacy of the original and the licensed vaccines have been 
lin'dted to a study of the efficacy of the original vaccine for humans, and 
studies of the efficacy of the licensed vaccine for animals. The study on the 
original vaccine concluded that the vaccine offered protection against 
anthrax penetrating human sldn. The studies on the licensed vaccine 
focused on the efficacy of the vaccine in protecting animals against 
inhalation of anthrax. These studies, while showing some positive results, 
may not be extrapolated to humans. DOD is planning to conduct such 
correlating studies. 

Page4 GAO!r·NSIAD-99·148 Medieall.eadilless 



Human Efficacy Study 

Animal Efficacy Studies of 
Licensed Vaccines 

The only study of the efficacy of the vaccine for humans was performed by 
Braclunan, using the original vaccine. The Brachman study claimed that 
the vaccine gave 93 percent (and a lower confidence limit of 65 percent) 
protection against anthrax penetrating the skin. It found that the nwnber 
of individuals who contracted anthrax by inhalation was too low to assess 
the efficacy of the vaccine against this fonn. 

Because the vaccine used in the Brachman study was different from the 
licensed vaccine, additional data were submitted to the Division of 
Biologics, Department of Health, Education, and Welfare (HEW), to 
support the license application for the MDPH vaccine. In a February 1969 
memorandum, an HEW committee concluded that based on the data, the 
assumption of efficacy appeared speculative. Similarly, a 1991 Anny 
document noted that 'it would be scientifically incorrect to assume that 
this (licensed) vaccine would be totally efficacious under different 
circumstances, that is, beyond the parameters of the study design." Thus. 
assuming that the epidemiological evidence from the original vaccine is 
applicable to the licensed vaccine, we can conclude that the licensed 
vaccine is efficacious against cutaneous exposure but that testing still 
needs to be conducted on inhalation anthrax. In the absence of a specific 
study, efficacy of the licensed vaccine for humans has been inferred from 
other data, including a reduction in the incidence of anthrax following 
immunization of at-risk individuals and from animal experiments. 

Beginning in the late 1980s, DOD began studying the efficacy of vaccines on 
animals, using guinea pigs, rabbits, and monkeys. All of these studies 
support the view that in these animals, the licensed vaccine can protect 
against exposure to some strains of anthrax either by inoculation or 
inhalation. It is clear, however, that animal species differ in their 
susceptibility. Studies of guinea pigs show that some anthrax strains are 
more or less resistant to vaccines for humans (both the U.S. and U.K. 
versions) but are protected by the live spore veterinary vaccine. 4 

4P.C.B TurobuU, et al., Development of antibodies to protective antigen and lethal factor componenta in 
humans and guinea pigs and their zelevance to protective immunity, Infectious Immunology, vol. 52 
(1988} pp. 356-363. 
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Vaccine Manufacturing 
Process 

Research using monkeys showed for the first time that monkeys could be 
protected against aerosol exposure.5 However, in both the guinea pig and 
monkey studies, protection did not correlate with levels of antibodies to a 
protective antigen. Several studies have shown no direct comparison of 
inununity in humans to that in monkeys. Study findings suggest that "the 
importance of various specific immune mechanisms against inhalation 
anthrax may vary in different animal species or ... the ability of the 
licensed hwnan vaccine to stimulate cell·mediated immunity may be 
greater in some species than others." A 1998 study eomes to the same 
conclusion and emphasizes the need for further studies. In animals, the 
lack of correlation of protection with antibodies to protective antigen has 
some important consequences. 

DOD recognizes the importance of establishing a correlate of immunity :in 
humans. Recently, it has sought to develop a serologic correlate of 
immunity in an animal model to use for humans. 

The quality of a vaccine is closely linked to its manufacturing process, 
which must be rigorously controlled to ensure that batches of vaccines 
produced on different occasions are of reproducible and consistent quality. 
In general, quality is achieved by applying the current good manufacturing 
practice. This process is not static but involves manufacturers and 
~gulators in a continuing process of assessment and upgrades as scientific 
progress, technical development, and experience help to identify 
deficiencies and make improvements possible. Such principles also apply 
to the facilities and equipment in which products are manufactured. 

Accordingly, vacctne production is very highly regulated to ensure that the 
products are of consistent quality and safe and effective for the pUipose(s) 
for which regulatory approval was granted. Untill993, FDA inspectors did 
not inspect the MDPH facility where the anthrax vaccine was made. 
According to· FDA, access was not granted because its inspectors had not 
been vaccinated against anthrax 

FDA$ inspections of the MDPH facility found a number of deficiencies. 
The deficiencies that FDA identified in its Februmy 1998 inspection fall 

"s.E. Ivins, et al, Emcacy of a standard human anthrax vaccine against Baccillus anthmcis aerosol 
ehallenge In l'besus monkeys, In "Proceedings of the Intenwional Wotkshop on Anth:ax, Sa!isburv 
MMitaJ Bulletin, Spe¢ial Supplement no. 87 (1996) pp. 12&-126. 
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broadly into two categories: those that, although serious, might affect only 
one or a limited number of batches that were _produced when the 
deficiency was extent and those of a generic nature that could compromise 
the safety and efficacy of any or all batches. DOD had also identified 
deficiencies during a March 1992 inspection, including the absence of 
stability studies. In 1998, MDPH closed its plant, which is now being 
renovated. DOD has directed. that supplemental testing be done on the lots 
of vaccine in the current inventory. 

Mr. Chairman, this concludes my statement. I will be happy to answer any 
questions you or members of the Subconunittee may have. 
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INSPECTOR GENERAL 
DliPARTMI!NT' OJII DEFENSE . 

400 AlfllV NAW DRIVE 
ARLINGTON, VIACi11NIA 22202·2884 

MEMORANDUM FOR SECIUTARY OF TD ARMY 

CMA T Control fl 

1999246..0000004 

SEP I 1999 

SUBJECT: Qeneral AeC:ounting Office Letter, .. Various Iaaues 
l:nvolvinq the Anthrax Vaccine, 11 (GAO Code 713048) 1 

NQTIFI£NTIOH or qAQ REVIEW 

'rha Department of 'Defense (DoD) recently received the 
enclosed General Aecountinq Office (GAO) notification letter 
announcinq a new review. At the request or Chairman Dan Burton, 
House co.-ittee on Government Reform, the GAO plans to assess 
several issues concerning the anthrax vaccine as discussed in the 
GAO letter. 

The DoD Directive 7650.2 designat .. this office as tha 
central DoD liaison for taskinq, controlling, and monitorinq GAO 
survey, review, and. report aativitiea. 'l'he enclosed infopurtion 
Sheet describes the apecifio 000 procedures for taskiDCJ GAO 
surveys/reviews and the DoD Primary Action Office (PAO) 
responsibilities. 

~l~ o'tfioa i• tha P10 fo!!J:.h,e review. We have been advised 
that ~~~~- _j, located !n the Office of the 
Army surqeon General, is your action officer for this case. An 
identification of the collateral action offices (CAOs) follows 
this memorandum. The CAO& are requested to provide Col Gerber 
and this office, it they have not already done so, with the name, 
phone n\U'Dber, fax nwaber·, and :tnailinq address of their action 
officers as soon as possi~le. 

An entrance conference for this review waa held on Auquat 30 
in conjunction with the entrance conference for the related GAO 
review of adverse reactions to tba anthrax vaccine, GAO Code 
713047. Staying informed on GAO ~urvey;review activitY depends 
on the PAO, the other involved DoD components, and this office 
working closely together. Your fUll support is requested in 
these efforts to prevent surprises related to the GAO review and 
to ensure that the DoD obtains the maximum benefits from the GAO 
work. 
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Deputy Di rector for 
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ASD(BA) 
ASD(RA) 
DIR, JS 
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August 30, 1988 

Tho Honorable WilliamS. COIIon 
ThoS.Crola!v olllm-

AI!antion: coo Offloa of 111o bwpeelorGonafll 
Doputy Dl.....,!arGAOAflallll 

Dear lotr. SOcraWy. 

Thlo io 1a uviao you 111at me U.S.Gen8!81 Aocoullllng Office !a baglnnmg a SIUlY 
...,.;mn; YBrious ........ "' antiUIJC -· .. The easunm""' code .. 718Qoll. This 
ttudy Is in JUfiOlll& ta • raquut from Ohairrr'IBn D8l'l Burron. Hous• Government Reform 
Ccmm-. 

The cbj-.. of 1he oltldy inoludo llld-.g 1llo !aHawtn; laaues: 

1) Whatocl81111!ic lnfonnatlon Is required by the Food and DNg Administration for 
admiMistre'lion of a vaccine to ehlldntn ancll'teg"antor lactating warnen? Were 
lhaoeatudl .. ccnductod lor 1he - ... VII:Cina? 

2) What Is the ongoln; BlologlcoiiWarfMIIIliCClna rosoarch? How has the Dep11111110111 o1 Dalanie 
addNnld thaoe issues? · 

3) Whet p~ort of pJJot& at select basel have resigned cr become sick as a raauftC'f tha 
adtnln- of 1he 11'1bou VII:Cine? What ch11111<18rtsli0s arelrnport!llll to consider far a 
diverse and "'''rtse-. sample of pilots I~ by Ilia an!!nx lmmunlzlltlon -"'m? 

4) What ongoing stulfea are being..- bytlle Cepaitment of Delell!le Ia follow !ho hoo~h of 
mambara who have experienCed: edv'trse events? 

5) Ia the Depal'tm~~nt ol Veteran• Afta!r~ tr:aaling pa1lentt with health conditions resutlirtg fr ,m the 
anl!!!u.-. or olhor-? ArttheraM)IIong-lorm k>l!ow.IJpaludlas'l 

8) HOw aa:urat- and scienttfioally 'VIIId II b .,-ormallon the Department of Deforwa is 
diOaemlnotlng to tho piDIIo""" ~ membora on me .. ,.ly and lllfu:acy ol the ---na? 
Thiolhould lrldude a rovlow ollhe web situ, b-uras, and me video that hA bean tooted in ,. . ..., 
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J:llrORII&'l'%08 SBB.ft 
caev:l••4 11/,G) 

1. QAO •otifieation Letter• of Sury!VJ «Dd Reviewa 

Before contacting DoD officials to initiate new 
survey/review work, the GAO has agreed to i ssue a notification 
letter to the Secretary of Defense, Attent ion: OIG, DoD, Deputy 
Director for GAO Affairs. The notification letter includes the 
objective& of tha planned work and a six digit QAO assignment 
code. When the GAO staffs contact DoD personnel, they should be 
asked if they have properly aunounced their work with a notifica­
tion letter through the OIG, DoD. The GAO staffs should be pre­
pared to provide a copy of the notification"letter on request. 
The DoD personnel should verify that the GAO work has been 
announced within the Department. They can contact the appropri­
ate component audit liaison, collateral action office, or this 
office. If the GAO work has D8en announced , thia office can 
telefax a copy of the GAO 'notification letter along with the DoD 
official announcement. Meetings •hould not be scheduled nor 
information released until the GAO work is properly announced . 
All questions or special arr&Dgements on GAO surveys and revi ews 
should be coordinated with GAO Affairs-- the address, phone num­
ber and telefax number is as follows: 

Office of the Inspector General , DoD 
Deputy Director for GAO Affairs 
.&00 Army Navy Drive, Room 539A 
Arlington, ~ 22202-2814 

Commercial: (b)(6) 
Telefax: 
Telefax: 

DSN : (b)(6) 
DSN: 
DSN: 

a. GAO •otice8 of V:l8it aDd Secu%ity Clearances 

Besides the GAO notification letter, the CAO should notify 
appropriate agency officials about 10 days before any proposed 
viait using the •Notice of QAO Visit• form . The GAO should pro­
vide a copy of that form to GAO Affairs. In cases of unusual 
urgency, the GAO •hould make arrangements with the agency offi­
cials by phone. The responsibility for assuri ng that a GAO rep­
resentative has the proper clearance to review/receive classified 
information rests wi th the DoD individual providi ng the informa­
t i on. 
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If a GAO representative does not provide the notice of visit 
or if the OoD eontact needs additional information, the assigned 
GAO Affairs action officer should be contacted for assistance. 

3. Tasking of QO Survaya and. Reviews 

oa receipt of a GAO notification letter, GAO A£fairs 
identifies the primary action office (PAO) and a PAO point of 
contact through dis~ussions •ith DoD component audit liaison 
offices and DoD officials. For ~at surveys/reviews, the PAO is 
at the Office of the Secretary of Defense (OSD) staft level. The 
OIG issues a tasking memorandum a•signing responsibility for the 
GAO effort to the PAO with copies to identified collateral aotion 
offices (CAD) . 

The DoD component audit liaisons receive action or 
information copie5 of the GAO A!faira tasking memorandum fox 
further distribution to the appropriate offices. The memorandum 
ie given wide distribution to help identify action offices and 
inform them of the GAO review. This ia important so that the 
correct DoD components attend the GAO entrance, interim atatus, 
and exit meetings. 

4.. ao BD.trance~ :In tarim Statue~ and KXit .. stings 

The GAO Affairs action officer will work with the PAC and 
t.b.e CAO to arrange a joint , haadqua.rters level entrance meeting. 
The puxpose of the .entrance meeting is to provid.e the PAO, CAOs 
and other DoD components with details about the GAO review. It 
is an opportunity to ask questions and provide the GAO the names 
of DoD points of contact. 

The PAO, CAD, and GAO Affairs should work tosether to help 
ensure that {l) interim status and exit meetings are bel~, when 
appropriate, (2) Che PAO, CAO, and OIG action officers attend 
such meetings, and (31 the meetings include all key DoD 
officials. The PAO and CAO action officersl through their 
ongoing contacts with the GAO, should be alert to the need fo~ 
interim statue and exit meeting5, and should adviae GAO Affairs 
in advance so that appropxiate actiona can be taken to facilitate 
the meeting. 

Before any interim status ox exit meeting at the 
headquarters level, the GAO usually holds separate meetings at 
the field activity level. Action officers at the field level 
should advise the PAO of such meetings through the component CAO 
or the component audit liaison. 

The pu:poae of inte~im atatus and exit meetings with the 
GAO is to provide the DoD an opportUnity to discuss the accuracy 
and ~leteceaa oi the GAO WO%k results and to avoid SU%prisea 
to the DoD. The GAO Affaixs action officer will normally ask for 
an exit meeting before the GAO issuea a draft o.r final report. 
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The interim atatua and exit meetings are partieularly 
important because these meetings may be the only DOD opportunity 
to comment on GAO work that could ~esult in buQget reductions or 
program direction deci~ions by the Congress. The GAO A1fairs 
accion office~ will ask the GAO to provide work products Cfact 
sheet•, draft reports, advance testimony, or other written docu~ 
menta not officialli issued) before the meetings to Detter pre­
pare DoD officials n providing accurate aud complete comments. 

The CoD officials' comments provided at interim status and 
exit meetings are unofficial. The only official DoD comments 
{whether oral or written) are those that are properly coordinated 
with all the appropriate DoD office• through the OIG. DoD. 

5~ Access to Records 

Under 31 U.S.C. ?l6(a), the GAO has broad access rights. 
The DoD Directives 7650.1 and 7650.2 provide the DoD policy and 
procedures regarding GAO access to records. aoth oral and writ­
ten requests from GAO representatives should be handled infor­
mally. Bfforts should be made tg accommoCate the GAO needs at 
the lowest organization level possible. 

If it ia UAClear what information the GAO is requesting 
orally, it may be appropriate to aek the GAO to put ita request 
in writing, listing the specific documents requested an¢ explain­
ing the need in connection with the survey or review. While oral 
requests should be acceptable, written requests can help clarify 
the information desired. 

7he DoD c~onents and action officera should not deny the 
GAO access without further checking through the appropriate chan­
nels. Depending on the documeut(s) requested, that could 
inelude: officials in the chain of aommand, the component legal 
office, the audit liaison office, the PAO, and the appropriate 
OSD general counsel's office. The GAO ~fairs action officer 
wi11 provide aseist~e as necessary. working with DOD ~omponent 
liaison offieials in processing action requests and arranging 
meetings between DoD and GAO representatives. 

If informal attempts fail and the GAO decides to pursue its 
request, the Comptroller General, by law1 may issue a formal 
demand letter to the Secretary of Defense. By law, the OOD has 
20 days to respond to the GAO. If after 20 dayp full access has 
not been grante~. the comptroller General may file a written 
report with the President ot the united States, the Director of 
the Office of Management and Budget, and the Attorney General. 
Following that, the comptroller General may seek a court order to 
compel the release of Federal redorda or subpoena. nonfederal 
reco:rd.s. 



SEP-02-1999 10:22 OOOIG-AFU 

6. ca.o Q!eatiormairea e:n4 other Data ColleetioA :IB!t1"11aeDts 

F'.10/10 

4 

All guestiognaires and other data collection instruments 
should be coordinated with the Deputy Director for GAO Affairs 
before distribution within the DoD. Any DoD component or 
official receiving GAO que8tiannaires or other data collection 
instruments should ask the GAO staff if theY have properly 
coordinated the instrument through the OIG. Responaes should not 
be provided nor information released until the GAO has properly 
coordinated its work. 

7. llf•zw1uation of SU1:!!7!/Raviwa 

The GAO should notify the DoD through the Deputy Director 
for GAO Affairs when it decides to terminate a survey or review 
without issuing a;n external report, The GAO sometime& overlooks 
issuing a termination letter to the DoO. If the PAO or CAC 
action officers learn that QAO work is terminated, they mhoul~ 
alert GAO Affaira. 

TOTFlL P.10 
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XBMORANDUJI FOR SBCU!'ARY OF !'JIB ARMY 

C'IAAT Control I 

1999237.0000002 

Am 24 1999 

st7B.l'BC'rl General AccoUnting Offioe Letter 1 "DoD Bftorts tc 
.Addreas Advene Reaationa 'to the AntiU:aX vaccine, n 
(GAO code 713041) t IJO!IIXIXc;u'.IOJ or GAO RIVIIW 

On Auguat 19 1 l99t, the DepaZ'taent of O.fense (DoD) rece:lvecl 
the enclosed General Accounting Orfice (GAO) notification latter 
announcin; a new review. At the requ .. t of Repreaentativa Jan 
schakowsley 1 the cao plana to evaluate how the DoD has a4dresHd 
adverse reactions to the anthrax vaccine, with a partic:ntlar 
emphasis on different rata• of reaatiana between Jll8tl and women. 

T.be DoD Directive 7650.2 deaignatea thia office as the 
central DoD liaison for taaking, controlling, and moni torinq GAO 
INrvey, review 1 and report activities. The enclosed Xnfo;matipn 
Sheet describes the specific DoD procedures for taskin9 GAO 
surveys/reviews and the DoD PriJNlZ'Y Action Office (PAO) 
responsibilities • 

. Yo~_r_offic.e_ia the....PAO_fo review. We have been advised 
that 6 located in the Office of the 
Army surqeon General, a your action officer for this case. An 
identification or the collateral action otfioes (CAOa) follows 
this JlleiiO:tanc!um. 1'he CAOa are requuacl to provide Col Garber 
and thia office, if they have not already done so, with the name, 
phone nu:mber, fax ~, and mailing ad4reae of their action 
office~• as soon as poa•ibla. 

Thia office bas contacted the GAO tc arranqa a joint, 
headquarters level entrance meeting so that the GAO can identify 
ancl discuss its detailed wo:rk plans ucl begin work. fbe entranoo 
conferenct is sqbt4ulect for Jlondav• August 30 at 10:00 £n room 
62,). 1 Skyline Ci. Each action offioa ahoulcl •end a representative 
to the entrance oonfaranoe, as appropriate. 

· staying informed on GAO aurveytr.view activity d~pends on 
the PAO I the otbe~ involved DoD oompon.nta I and tbis office 
working closely together. Your tull aupport is reqaested in 
tbese efforts to prevent surpriaea :related to the GAO review and 
to ensure that the DoD obtaina the maximum benefits froa the GAO 
work. 

60/te ' d n:JI::HJ I aoo 
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ASD(LA) 
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DSD/SA-Gulf War IllnUH& 
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All; 24 1999 
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-ovn.nt COde 11113047. Thll ~II h..._... tD a ~flam Aepr• nllll• 
Jan....,.,.,, 1 nwntllf aft. ~It IWorm Ccann..._ 

Tlw DbjactiVII af thaltudy ttelude lddJ.Utg ttt. rauo.tng three rMJar .__: 

1) fD wtlllt -.rtt do gender cllfalwiiiMIXfltdt r.gll'dto anfnJc _.,.,whit 
.a.mc ~- blln daneWII\ ,.,a tDf\11 ..... and haw ... thDee 
mllllly PlfiGI"ia wtaa dlw~rptd ....._..-..a. tD lnlhra WIIOQa bewl · 
......_. bJ DOD lMCbr J*WDIIIC; 

2) To wt.t .t11nt doal OOD •IGICA1Mftlil wotn1r1 ~ mlbly medad Nil rctt (PaM Md 
ongoqa): and 

3) What lftiiQiel hal DOD dwlllapac:t for,..,.,..,. of..,._ reatlona for wcainH. 
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RAP IBQOIPVUI IQI 'IQSDIII%10. IIOQZOI.JII, MD PDIUI 
QQ!N. acc;oM%1@ T 'INU •nux• UP amm 

caefuuo••• »oDzeD\iYN 71JO.J., 71JO.t) 

.. fon OOILUct1Df DoD ofUolalS ~ Wtiate _, 
aurv•y/rflYifiV wort, the GAO !au agsas4 -to i8n• • ISOtifioatiall 
letter tD th8 h=-tary of DefaH, At~a D%G l)oD, Deputy 
Direct Dr for CAO Uta ira. ~ zaot1fJcaUcm letter !JJcludes the 
=j•etivu of the p11U\M4 vork ud a a1x tUgit cao usignadt 
coda. When the GAO .taffs oont.aot 1)0%) ~hiDMel, 'tbay aboul4 be 
asked if they bave properly announced ~Jz vorlt with a notifioa­
tiDn letter througb 'the OlG, OOD. ~· GAO a"ffa abDUld b• pre• 
pared to provide a copy of the noti:ficatiDll letter on nqu•st. 
The Dotl paraDnnel ahould YU'ify tba~ tiae Ga.O v=Jc has been 
announced within t:he J)er.Z"ttl.nt. !'hay c:aJ) ocmtaai: the approp:-i• 
ate c~ponent audit lia son, collateral action office! or this 
ctfice. lf tbe GAO work has tteen ~. this D~f ca aan 
telett.x a copy of the GAO notificaucm 1etter along vith 'the DoP 
official •nnouncaent. Jleetinfs ahould Dot be adledule4 nor 
information released \U'lt.il 'the GAO varlt is properly annwncsd.. 
All questions or ~cial arran;••nt:.s on GAO surveys and reviews 
•hculcS be coordinated vitb CAO Mfain- ~· add.rns, -one mDD­
bar and teletax number ia as fallowat 

otfice of tbe Inapsc:tor o.nanl, 
l)eputy J)ireator lor GAO Affain 
400 ArmY ICavy Drive, Room a:stA 
Arlington, VA · 22202•2184 

C021JDercials 
'l'elefax: 
Telefax: 

(b)(6) J)8N: (b)(6) 
1)SH: 
J)IK: 

2. GI,Q 19otiga pf y!alt, p4 ltftri\J pl•lt''M' 

Bes1dsa 'the GAO zaotificat.ion letter, 1:ba cao ~4 notify 
appropriate a;ency Dfficial• aMIJt 10 days taetor. any proposec:t 
visit u.iftv t.he "Jiotice of MO Viai~• .fcma. !'be G&D ahould pro­
vide a ~opy of that. fora to MD Affain. 1ft cuaa Df unuual 
urgency, tbe GAO ahctQld 1I&R anang...U llit.h ~ &fUC)' O!li• 
ciala by. phone. 'lhe rupor15ibil!ty for auurinv tba't a GAO nr. 
resent.ative baa tha proper c1aar&J'ace to nvin/raceive Clas•if ad 
infpaat.ion resta with tbe J)oD ind.lv.idual providillg the intorma• 
tion. 
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If a GAO repreaenta~iva do.a not provide tbe notice of visit 
or 1f the l)Ql) oontact naa!Sa acldit:lCII>al illfonsati011, the aaaipe4 
GAO Affairs action otfl.car llhould be contactad ~"" aaal.atanoe. 

3. fttkbaq of UP lqrytD epA amtp 

on receipt of a GAO nOuticat:lon latter, GAO Affairs 
identifiea the p:riuzy action gffiCie (PAO) and a J'AQ point of 
contact th:rougb diacasaiona with l)QD ~ent audit liaison 
offices snd ~ ott:lo:lala. Po:r aost aurva~t:reviewat :ha PAO ia 
at the Office of :be sao:ratazy of llolfenaa (CSII) lltaf~ level. ~e 
OIIi ia~~t~ea a taskiJlll HIIIOS"and"" aasi9'>1nll :rasp011Sil>U:l't7 for the 
GAO effort to tM PAO with aop:laa te :ldant:ll:iad aollateral action 
offices (CtAO). • · 

~e 1101> oCII!ponsnt audit l:laiaOile :raaeive action 01: 
information oopies of the GAO Affaira taakin9 .-morandum for 
further ~iatrll>lltion to the appropriate offices. fte 1181110r811dWII 
is given wide distribUtion to help 1dantif1 action off:loaa and 
infom thelD of the GAO :review. 2'hia J.a :lliiJ>ortant ao that the 
correot DoP cgmponent. attend tbe GAo entrance, tn~eria status, 
and exit aeetin;a. 

4. ;p.o Bza&••nu' 2:Jit.•rla 11;11;»1 I ap4 ., XttSiag 

!l'h" GAO Affairs a=tion officer will vorl< w.t~ ~e :PAO and 
the CAO to arrange a joint, llead~artera level ent:ranoe Oleetin;. 
T~e pu~se of the entrance DetinQ' :l• to p~ovie!e the PAD, CAOs 
arla other DoD componanta with dett.11a about the GAO PYiew. :It 
is an opportunity to aak questiOIUI and prcwide the GAO the noes 
cf DcP pgints of co~act. 

Th• PAO, CAO, and GAO A;tair& should work together to help 
ensure that Cl) interim 8tatu• and exit meetings are held, when 
appropriate, (2) the :PAO, eJ>.o, and DlG action offi,....,. attend 
such meetinqs, and (3)•th• meetings include ell key l>DD 
officials. The :PAC and CAO aoUon of(icers, throu!lh their 
on~oing contacts with the GliO, llho\lld be alert to the need fon­
interia status and exit Oleeti"'ls, and ahould adviae GAO Affairs 
in oavance so that appropriate actions can be taken to facilitate 
the ttee:tinq. 

Bafore any intu.1.20 •tatu or exit Dea'ting At the 
headquarters laval, the GAo Ull11&lllf llolda aapuate aeetinga at 
the field activit)' level, Aation off:lcan at 'tba field level 
sho~ld advise the ~AO of 8Uch ~ift;s ~ou;h tbe component. CAO 
or-the coaponant audit liaison. 

n>e purpoae af illterill statue and exit 108etillga v:lth the 
GAO is to provide the l>Ol> an opport11Jli't7 to disQU&s ~e aCCNraClf 
and c0111pleteneas of the GAO work :rea\llta eel te avoid eurpriaea 
to the l>DD. 'rile SAO Affa1n actio!\ officer will no:rmalllf aal< for 
an exit meet1n; ~fore th• GAO 1 .. ues a draft or t1nal :report. 
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The interim lltetua IUIII ait -•l:ings IIZ1I pa:rti...Uarly 
important btloau .. tll .. a 'lloatings •Y J:oe tile Chly ZloJ) opportunity 
to c:c.=ant on GAO WOl"k tllat. could """"lt in lou4get .,.4ucUcona .,.. 
progru. 4irectioft tlaoiaiona by Ue ccm;naa.. ft• GAO .A~td.ra 
aet:ion oUicer will alii< 'tJ>a GAO teo FOVi<la WOO"!< producta (fact 
sheets, draft Z'eporta, advance uat:lmcny, ol" o't1lar urittan tilocl>• 
111enta not offit:Oially usD-.1) before tile -tinga to !>attar pre• 
pare PoD officiale in prDYi~ing eCC~>rate and o~lete ~ents. 

The Poll co1'fit:Oiala • or:tllllllenta prDYi~ed at .:lnterilrl Btatua and 
exit meetings are unoffioial. ~• only official 1)01) ~onts 
(whethe.- ol"al or written) au 'tJ>oae t:bat .,. properly coordinated 
vith all the o.-opriete IIDP oo1'fioea throl>gll tile O%G, Don. 

I• lqattl So lt91d1 

ttnder 3l o.s.c. '716(a), tile GAO has broad acoeaa rights. 
~he D<>ll Directives 7650.1 end 76§0.2 prcovide tile ~D policy and 
proceduras regarding GAO access to Z'acords. eoth oral and. vri t• 
ten requaata from GAO Z'epresentativ.. abould btl handled infor• 
many. Efforts ah""la be malle to ac:......,.odate the GAO naeda at 
the lowest organization level poaa!b1e. 

lf it is un~lear wllat 1nfcmu.tion tl\e GAO ia re;ueat1ng 
orally, ~t >~ay be appropriate to •sk the GAO to put .its re;uest 
in writing, listing the apecific docuaents re;ueated and explain­
ing ~he need in co~eotio~ with tbe ~ey or review. While o~al 
requests •hculd be acceptable. w~itten ~questa can help clari%y 
the information desired. 

~be DOD c~nents and action offioera shOUld not deny the 
GAO •~oesa without further ollelll<itl9 through the appropriate c:han• 
nels. Depen~Sin; on the document(•) ~quutecl, that could. 
include: officials in the ohain of command, the oosponent le;al 
cffi~e, the a~dit liaiacn o~fice, the FAO, and tbe app~opriate 
oso 9enaral counsel'• office. :be GAO Afrairs aQtion officer 
Will p:rovida aas.iatanc:e as neosan.ry, workiDf with 1>00 coaponent 
liaison officials in prooeaoin9 action requesta an4 a .... anging 
~eatings between boD an4 GAO ~ .. entatives~ 

If informal attempts fail and tha G&O decides to puraue ito 
request, the C~oUer General, ~y law, 'll&Y issue a tormal 
demand letter to the secretary of Defense. ey law, the IIOD'haa 
20 days to respond to the GAO. %f aftu :IG daya fllll acoess has 
not been ;ranted, the c~oller General Bay file a writt.n 
report vith tile President of the 'United Statu, tile Pireotor Of 
the Office of llanage~Dent end 11\lclget, IIJid the Attorney General. 
Following that., the ll~trollc Gene.-a1 ""'Y aeelc a court order to 
c:<mpal the nlease of Federal records or slll>poena nonfederal 
records. ~ 
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7. ftmipatipn pr •wnu•"'Yityl 
~· GAO allould 110~1fy ~• l)ol) tlll'ougb tile 11epa1:y Piootor 
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Results in Brief 

Mr. Chairman and Members of the Subcommittee: 

We are pleased to be here today to share tlte results of our work on the 
anthrax vaccine. As you know, questions have been raised about the 
Department of Defense's (DOD) anthrax immunization program because 
of concerns related to (1) the safety and efficacy of the vaccine and 
(2) problems found over the past few yems by the Food and Drug 
Administration (FDA) during its illspeetion of the facilizy that was 
manufacturing the vaccine. We reported our findings on these issues to 
you in previous testimonies. 1 

In December 1997, the Secretsry of Defense announced that all U.S. forees 
would be inoeulated aga.inst the potential use of anthrax on the battlefield 
Although a version of the antmax vaccine was shown to be effective 
against cutaneous exposure, the vaccln.e has not been tested against 
inhalation anthnuc in humans. DOD has recognized that some of the 
concerns about using the cummt vaccine might be mitigated in the futw'e 
through actions such as testing and researeh and acijustments to the 
program based on new data. 

As :requested, we will discuss (1) the extent to which data support the need 
for six initial shots and an armua1 booster of the anthrax vaccine, (2) the 
relative merits and weaknesses of a passive surveillance system in 
detennlning adverse events,' (3) the avallable data on differences in 
adverse reaction rates between men and women receiving the anthrax 
vaccine, and ( 4) the disadvantages of the current vaccine and the status of 
federal efforts to develop an improved anthrax vaccine. 

No stndies have been done to detemtine the optimum number of doses of 
the anthrax vaccine. A study done during the early 1950s showed that 
animals could be protected against cutaneous anthrax using a three-dose 
schedule. However, the number of doses was increased to six when three 
people who had received three doses of the vaccine were infected after 
exposure to anthrax. In a study of the vaccine's human efficacy published 

'Mfdlcyl B=w:Jinow; Safety wuJ E:fiH:acy of the Anthnpr 'V!H;dru: (GAO!I'-NSJAD-99..148, Ap~ 29, 1999) 
and contmd MarJa&ement · !'J!!!eryaltoos gn DOD's flnancial. Relati!!Il8bm With the Antbii!x Vaccine 
Msp!nfactum (GADrr-NSIAD-99-214, June 30, 1900}. 

"Clmica1 eveniB reported to • pPII&ive l!tlrWillance ~ Al1t USDalJy tEimled adVeDe twents ralher than 
adverse readioriiJ boomse camally-related ~!'VeDis to the vaecine i& not U8ll81ly possible. 
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in 1962, asix~ose schedule was used, and the researchers concluded that 
the vaccine provided protection against cutaneous exposure to anthrax. 3 

In 1998, the current manufacturer of the vaccine submitted an FDA 
applli:alion (Investigational New Drug) to determine whether the number 
of shots in the initial schedule could be reduced from six to five. Although 
annual boosters are given, the need for this frequency and the amount of 
the booster d015le has also not been evaluated. 

DOD submits data on adverse events associated with the anthrax vaccine 
to the Vaecine Adverse Even1S Reporting System (VAERS).' This~ 
has several advantages. It aler1S FDA/CDC to previously unreported or 
unexpected increases in reported adverse events. It is also a relatively 
affordable way to supplement the data collected on vaccines before they 
are licensed. However, it is a passive surveillance system, which means 
that FDA/CDC must rely on vaccine recipients or their health care 
providers to report any adverse events after receiving the vaccine; studies 
show that adve:rse events are reported Bigni:ficantly less than they would be 
in an active surveillance system. In an active system. which is generally 
more costly to administer, vaccine recipients are monitored to find out if 
they had any adverse events after being inocu1ated.. 

In addition to reporting data to VAEBS, DOD has conducted three efforts to 
actively collect data on adverse reactions after servicemembers received 
the anthrax vaccine. Data from these efforts show that women reported 
twice the rate of adverse reactions than men for both local (e.g., swelling) 
and systemic (e.g., malaise and chills) reactions. In addition, a higher 
proportion of women than men reported. making an outpatient medical visit 
after a vaccination, and more than twice the percentage of women reported 
that they missed one or more duty shifts after their vaccinations than did 
men. 

The anthrax vaccine has several disadvantages. The amount of protective 
antigen in the vaccine cannot be precisely measured, and it varies from lot 
to lot. Also, the requirement for a six--dose schedule and annual booster 
shots, rather than a smaller number of doses, complicates the logistics of 
inoculating all of DOD's troops and increues the cost of the vaccine 
program. Knowledge of anthrax infection and studies of experimental 

3P.S. Bradlman etal, •Field evahlationofa.lnUtwl ~vaccine; American Journal of Public 
Health, vnl 6.2 (1962), pp. 832-&15. 

'The system iB 8I1 FDA/Centers for Disease Control and Prevention (CDC) II)'Btem . 
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Background 

---------

anthrax vaccines indicate that a second-generation vaccine with a more 
precise amount of protective antigen could be developed and that fewer 
doses of the vaccine would be required. However, a second ..generation 
vaccine has not been fully tested, and the testing required for licenslng 
alone would lake about 3 years. FDA approval of1he manufactming of the 
va<cine would lake longer. In 1995, the U.S. Army Medical Research 
Institute of infectious Diseases (USAMRIID)' developed a 
second-generation recombinant vaccine (that is, a vaccine produced 
through DNA exttactton) against anthnaa The va<cine was tested on 
animals, but clinical trials were not conducted in humans. DOD currently 
considers such a. vaccine an unfunded requirement. The Department of 
Health and Human Se!vices recently funded several active research grants 
to develop a second-generation recombinant vaccine because of a 
perceived growing bioterrorism concern. In developing a new vaccine, 
researchers also believe they should consider the impact of new and 
engineered malns of anthnaa 

DOD currently plans to vaccinate all 2.4 million servicemembers against 
anthrax using the va<cinelieensed in 1970 by the Division of Biologies 
Standards, Nalionallnstitutes of Health (NIH). As of July 14, 1999, more 
than 300,000 servicemembershad received at least one dose of the vaccine. 
hrltial immunization consists of three shots given at 0, 2, and 4 weeks 
followed by three additional shots given at 6, 12, and 18 months. 

Some studies have been done on the short-term eft'ects of the licensed 
va<cine. We previously tealilied that the number of adverse reactions 
reported in these studies partly depended on whether an active or passive 
surveillance system was used to monitor adverse reactions.& Also, we 
reported that the long-term safety of the vaccine has not been inves1igated 
but that DOD is considering a study to examine long~tenn effects of the 
vaccine. 

'USAMRIID, M ~ of the U.S. A1:rrq Medlcal Rel!ll!al"Ch Wid Materiel Cmmna:nd, condncts 
resean:h to dwelop acrategles, pmdud8, infmrnation, procedures, and tl'8irdn8Pro&raJM !01' medical 
defense ap1nst biological warfare thrats and l\lltUl'lllJy ocaurtng infectiou8 dlseueiJ'Ihat require 
special eonta!nrnent. It1s located 11 Fort Detrick, MQ:ylaiid. 

'MmtiW Rradlnefla (GAOII'-~'f!IAD-Il!H~8, Apr. 29, 1999). 

-· 



Data on the Need for 
Six Shots Are Not 
Available 

The Relative Merits 
and Weaknesses of 
Passive Surveillance 
Systems in 
Detennining Adverse 
Events 

The original inoculation schedule of three doses was based on a regimen 
developed using animals in the early 1960s. However, three people (two in 
Fort Detrick and one in a private wool mill) who received three doses of 
the vaccine became infected after exposure to anthrax. The number of 
dOI!Ies was then increased to six for the human efficacy study published in 
1962. The study did not provide enough information to determine whether 
the vaccine was effective against inhalation anthrax. There were no 
studies done to detemtine the optimum number of doses of the vaccine. 
Also, according to DOD researehers, the choice of six doses was arblttaly. 
The license for the vaccine, which was granted to the Michigan Department 
of Public Health (MDPH),~ calls for the six-dose schedule and annual 
boosters used in the human efficacy study, and DOD has followed this 
regimen. In September 1998, BioPort submitted tD FDA an application 
(Investigational New Drug) to detemrlne whether the number of shots in 
the initial schedule could be reduced from six to five. 

In November 1971, the Division of Biologics Standards, NIH, noted an 
apparent increase in reports of adverse reactions after individuals received 
booster shots. The Division considered it advisable to reevaluate the need 
for annual boosters and possibly the amount of the booster dose. Although 
the record is unclear as to whether or not Nlli requested a reevaluation, to 
date, no such reevaluation has been done. 

DOD submits data. on adverse events associated with the anthrax vaccine 
to VAERS. VAERS is a passive surveillance system to alert FDA and CDC of 
adverse events that may be associated with licensed w.ccines. Information 
is volwttarlly reported to VAERS by health care providers, patients, or 
famil.ies, who are encouraged to report any adverse events after a person 
receives a vaccine. 

VAERS has several advantages. It is a relatively affordable way tn 
supplement data on short-tenn adverse events that are collected using 
active means during the clinical trials before a vaccine is licensed. Most 
importa.ri.t. however, VAERS serves as a signal for the detection of 
previously unreported adverse events and/or unexpected increases in 

'MDPH wss grmted the m:iglnallicense to p:oduoo the anlhrA. ~ In lllllO, the fadlttr d!anged i!8 
~to thl! Klchigan BloJogle Products Instilute. In 1998, 1he fJu:llity was 80id, and its name was 
~d to 81oPort. 



reported evenm. Prelicensing clinical trials are limited in detecting the 
range of adverse reactions because of the small samples, short durations, 
and the homogeneous population used as subjects. rn addition, both the 
general public and doctors can report adverse events to the system, and the 
data is open to public scrutiny. 

VAERS also has several disadvantages. Studies show that adverse events 
are often underreported in a passive surveillance system.8 A former FDA 
commissioner acknowledged the underreporting of adverse events in 
passive surveillance systems and cited one study showing that .. only about 
1 percent of serious events" attributable to drug reactions are reported to 
FDA.' Reporting of adverse events appears to depend on several factors, 
such as the clinical seriousness of the event, the length of time between the 
shots and the event, and health care workers' awareness of and obligation 
to report particular adverse events. Also, outcomes with delayed onset 
after vaccination or outcomes not generally recognized to be associared 
with vaccination are often undeireported According to the National 
Vaccine Information Center, there is no mechanism within VAERS for 
a I~, 3-, or l()..year follow-up to evaluate vaccine reactions that have a long 
latency period. According to CDC, the limitations ofVAERS data suggest it 
is not a valid source for assessing the rate of adverse events. 

In an active surveillance system, health care workers monitor people that 
have been vaccinated to find out if they have had adverse reactions. Such 
systems are generally used during clinical trials and are more costly to 
administer than passive systems because of the additit>nal infrastructure 
and personnel required. However, such systems are sometimes used to 
obtain infonnation when questions arise about the safety of a vaccine after 
licensing. 

IID.A. Keesler, "J:zttroductng MEDWatch: A New Approach to Reporting Medicalion and o.Mse Adverse 
Effects and Product Problems, • Journal of the Amer!r;pt Mecflcal &pqclptifiD vol. 200 (191C}, pp. 
2766-2788, and H.D. 8oott, et al., •Rhode Island Pl!Jaiclans' Recognition llll1d Reportbll of Adverse Drug 
Reactions, B Rhode Jalnnd Medical JQI!mal VOL 70 (1987), pp. 311-316. 
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Women Report More 
Adverse Reactions 
Than Men 

In addition to DOD's reporting of adverse events to VAERS, DOD has 
conducted three efforts to actively collect data that can be used to examine 
gender differencf'S in adverse reactions after servicemembers have 
received the anthrax vaccine. The first effort, conducted by USAMRIID, 
included data on shots given at Fort Detrick during 1977-96. The second 
effort, conducted in 1999 by & OOD physician stationed in Korea, was a 
survey given to servicemembers when they reported for their initial 
six-dose schedule of shots; it asked questions about their reactions to the 
previous shot Results from this effort reflect the researcher's preliminary 
analysis of the data. The third effort, conducted in 1998-99 at 'Iiipler Army 
Medical Center, Hawaii, included a survey on adverse reactions to the first 
three shots when individuals reported for their fourth shot and later 
included a follow-up survey on advelSe reactions to the fourth shot. None 
of the efforts used a control group. Also, all three relied on self-reported 
data and were not adjusted for factors such as occupation,. physical activity 
level, and age. Because of differences in the way data. were collected, 
reaction rates are not strictly comparable among the different efforts. 

According to the data gathered in all three efforts, a higher proportion of 
females reported reactions to tlte anthrax vaccine than did their male 
counterparts. Tables I and 2 summarize the rates of reported reactions to 
the vaccine during the two efforts at Fort Detriclc and in Korea The 
researchers at Fort Detrick determined that the statistical difference was 
s:ignificant10 in the reported reaction rates of males and females after their 
second and subsequent shots. The researchers for the other two efforts did 
not report whether the difference in reported reaction rates was 
statistically significant 

"'Tests ofsJ.gnUlcance deal with the question of wh~ a dif'l1m!nceis real Ol"jiiSI a chance 'Vilriatlon. n 
does not deal with the question of how irJlPOrt8r\t the dift'enonca is()]' what cwsed !he dift'enmce. The 
test doeslWt check !he deJign of the study. U a test irJ s1gnffiall1.t as lh.e 99-percent I~ the J"elll1lts 
oould be due to~ 1 percent of the tlme . 

..... GAO/I'-NSIAD-98-ZZ8 



,.le 1: Gender Dlfl'aencee In the Reported Rate of Reactlona to the Anttmlx 
Vaccine, From Fort Detrick Data (1177-91) 

Dooenumber 

Note: As a r&SUJt of GAO's recalculation, the percentages tehct minor dlfferenta81rom tl\088 
reported by the raeearcher. 

•Jhe gender d!lf8rent:tt In reported reaction retas Is statlstlt;ally siWJIIU:ant at the 99-percem 
con~c»nce lwei. 

~The gender dflfl!llnce In reported raaetlon rates Is fMtlstlcally algtlfk:ant at the 99,sm.perce:nt 
con~dance MI. 

Source: DOD. 

Table 2: Prelfmlnery Data on Gender Olffarencea In the Reported Fllte of Reactions 
to the Anthru Vaccine, From Korea Survev (1191) 

Dose number 

Second 

Males percent 
(number of doses) 

42.1 (2036) 

44.4 {1953) 

Femala pen:ent 
(number of doaea) 

71.8 (495) 

74.0 (474) 

No!e: This represents a pmllmlnary analysis of the d!Ua by lh8 reaean:her, and at the time of our 
f8¥iew, data on reactions to the third al'lot were not evall11ble. 

source: 000. 

The data gathered in Korea shows that after the first two shots, more than 
twice the proportion of women reported the systemic reactions of fever, 
malaise, or chills than men (see table 3). 
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Table 3: Preliminary Data on Gender Dtfferer\Ct8 In Spteml~; RuctloM. From Korea 
Survey (1999) 

Number& In pen:ent ...... Mal- Chllla 

Doae - - Female - - ..... Female 

Finrt 0.9 2.8 6.0 15.6 1.5 5.5 

Second 1.7 4.8 7.1 15.4 1.9 4.0 

Note: This represents a preUmlll!lry analysls of !he t1ata by tl'te IHBll.rcher, ana: at the ttme of our 
taview, data on reactions to the thlrtl closa ~~~tra not available. 

Source: DOD. 

The Tripier effort also demonstrates gender differences in reported 
reactions (see table 4). These data show that a higher proportion of 
women reported making an outpatient visit after a vaccination than their 
male countezpartB. In addition, more than twice the proportion of women 
reported that they missed one or more duty shifts after their vaccinations 
than did males. 

p .... GAoti'-NSIAD-98-128 



Table 4: Gandlll' Dlllenmcet In Reported Local ReactiDns, Outpat*:nt Medical Vlstta, 
and Mlaed Duty, Prom Tripier Army Medical Center Survey (1918-99) 

Numbers In percent - Doae1 ...... ...... Don4 

Moderate 'ID severe redn ... 
Male 17.5 20.4 172 31,6 
Female 49.1 45.9 51.4 .... 

SweUing or IO'IWWI' arm 
Male 9.7 9.5 9.2 7.1 
Famale 13.4 1:<5 13.0 8.4 

Pain llmHing motion or elbow .... 9.7 8.7 7.6 7,9 
Female 17.1 1a5 11.7 ••• 

Localized Itching 
Male 252 25.7 24.5 27.7 
Female 62.6 80.4 57.9 39.2 

Lu!J11 or knot 
Male 6.'l.9 64.4 80.5 85.5 
Female 89.9 87.8 .... 73.2 

Mu.cle eoreneta 
Me~ .... 64.7 61.8 60.4 
Female 79.7 76.4 70.8 61.6 

Outpatient medlcel vlalt 
Mole 5.3 2.0 2.7 
Female 10.0 13.8 3.9 • 

Mlaud one or mora •hffts of duty 
Male 22 ••• 0.9 
female ao a1 3.9 • 

Note: Be1waen 421 and 471 men and betWeen 74 and 83 wtlf!'l8n respondfld to each quelltlora on th9 

~-
"'aaa we~e nat avallablu. 

source: oon 

..... 



Status of Federal 
Efforts to Develop a 
Second-Generation 
Anthrax Vaccine 

According to researchers and the Institute of Medicine of the National 
Academy of Sciences, the current ant.hrax vaccine has several 
disadvantages.11 'The amount of protective antigen in tile vaccine 1s variable 
from lot to lot because the manufacturing process cannot precisely 
quantify the antigen. 12 Also, there is some evidence that the current 
anthrax vaccine may have diminished efficacy against certain virulent 
stnolns of anthrax (BaciHus antbracis). And 1he required six-dooe schedule 
and annual boosters complicate the logistics of inoculating all of DOD's 
troops and increase the cost of the vaccine program. 

According to DOD research, a second~generation recombinant vaccine 
created with a process that is fully define~ quantified. and controlled in 
terms of protectiVe antigen, can be developed and that fewer doses could 
be required. w DOD research also shows that a recombinant vacclne could 
be created using modem techniques to produce highly purified protective 
antigen. This process not only would remove tmwanted bacterial proteins 
but also would enable precise amounts of the purified protective antigen to 
be incorporated into the VBCcine. A further potential benefit is that, 
compared to the current vaccine, the protective antigen could be produced 
in a nonspore-fonning organism. As a result, according to DOD ofticials, 
manufacturers could use their buildings and equipment to produce the 
anthrax vaccine as well as other vaccines. 

In 1996, USAMRDD developed anew recombinant protective antigen 
vaccine against anthrax. This vaccine was successfully tested in 
experiments using animals but has not been tested on humans. USAMRDD 
omcials stated that this testing would take about 3 ye&IS, and FDA 
approval of the manufacturing of the vaccine could take years longer. DOD 
considers further development of this vaccine candidate an unfunded 
requirement. In response to the perceived threat of bioterrorism, the 

11P.S. Bmchman and A Friedlandet, "Anthnl:l<, •YIIcdtla, ed. S.A. Plotldnand E..A. ~Jr., 
(Phlladelphis! W.B. SaundeJSCompany,l&fM), p. 737, and CbemjcaJ M!!d BJpJnclral Tmmitm 
Reeeatrb and Dew!mnmmt to ArrMl Ciyitim Mt:dlcal Rmp!l!lliflt JNJtiturA! of Medicine (Washmgton, 
D.C.: National Acadetey Pre8li, 1999), p. lllli 

1~. Iv!M eta!., "'mmunnzstkm Studim with attenuated 8inliml ar Bat:flliu8 sntltr.lldst Jgumal ot 
Infectjoo and Iromnnf!;% voL 62 (1986), pp. 464-468; B. E. Ivins, 'The Selul:h !OJ' aNew-Genendion 
Human Anthm:r; Vaectne: Cl!nicvJ !mmtBJO!O&Y NewaJt:1:W voL 9 (1988), pp. 31).32; and Y. SlnJh et al., 
"Study ofimmunl2ation Ag&in&t Anthna: with the Purified. Reoomblnant ProteetiYe Antlien of Bac1llus 
anthrads," Journal gfinf!!Cljon and ImtnunUy. VOL 66 (1998),pp. 3447-3448. 

hgelO GAO/l'-NSlAI).89..226 



Contacts and 
Acknowledgments 

(713043) 

Department of Health and Human Services' NatiOnal Institute of .Allergy 
and Infectious Diseases fonned a working group to develop and test a 
second-generation anthrax vaccine. The Institute recently funded several 
active research grants in this regard. 

In developing a second-generatton recombinant anthrax vaccine, 
researchers believe they will need to address the additional problem of 
whether sUains of deliberately engineered or naturally ocCUlTing anthrax 
can overcome the protective inununity of such a vaccine. A variation in 
virulence among anthrax strains and a variation in rela.tive resistance to 
vaccine--induced immunity has been observed in experiments on animals. 
However, the reasons for the variation have not been scientifically proven. 

Mr. Chairman, this concludes my fonnal statement. If you or other 
mem.bezs of the Subcommittee have any questions, we will be pleased to 
aiJSWer them. 

For future contacts regarding this testimony, please contact Kwai-Cheung 
Chan at 612-3662. Individuals making key contributions to trus testimony 
included Sushil Sharma, Howard Deshong, and Nancy Ragsdale. 
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SUBJECT: Notice of GAO Final Letter Report wi tbout 
Recommendations 

CMA T Control I 

1999335-0000014 

NOV 2 4 1999 

Refer ence: GAO Final Report, GAO/NSIAD-00-54R, "Safety and 
Efficacy of the Anthrax Vaccine," November 4, 1999 
(GAO Code 713057/0SO case 1916-A) 

The GAO recently forwarded copies of the referenced letter 
report to the ooo. A copy is enclosed for your information and 
review. The DoD was not provided an opportunity to comment on a 
draft of the report. 

The GAO did not perform additional review work in the DoD 
to prepare the letter. Rather, the GAO drew from information 
developed under prior GAO reviews. It also reflects information 
that was included in the referenced GAO testimonies presented 
earlier this year. 

As the final report contains no recommendations, DoD 
comments are not required. However, if you determine that an 
official DoD response to the letter report is needed, please 
advise us by December 12 and we will jointly establish a schedule 
for developing and coordinating the proposed response. 
Otherwise, we will close the case without further action. 

(b)(6) 
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Distribution: See next page 
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United Sta.tes General Attounting Office 
Washington, DC 20548 

B-284044 

November 4, 1999 

The Honorable Steve Buyer 
Chairman, Subcommittee on Military Personnel 
Committee on Armed Services 
House of Representatives 

National Securlty and 
International Affairs Division 

Subject: Summary of GAO's Findings on the Safety and Efficacy of the Anthrax 
Vaccine 

Dear Mr. Chairman: 

Concerns heve been raised about the Department of Defense's (DOD) anthrax 
immunization program since DOD began vaccinating its 2.4 million active duty and 
reserve members in 1998. At your request, we are providing you with information we 
have previously reported concerning (1) the need for a six-shot neglmen and annual 
booster shots, (2) the long- and short-term safety of the vaccine, (3) the efficacy of 
the vaccine and (4) the extent to which problems the Food and Drug Administration 
(FDA) found in the vaccine production facility in Michigan could compromise the 
safety, efficacy, and quality of the vaccine.' We are also providing for you the three 
testimonies that are the source of the information we are providing you today. 

BACKGROUND 

The ortginal anthrax vaccine was developed in the 1950s and was first produced on 
a large scale by the Merck Pharmaceutical Corporation. in 1962, a study was 
published on the safety and affioaoy of the Merck vaccine against cutaneous anthrax 
in wool mill workers. Later, the Michigan Department of Public Health took over as 
the vaccine's producer but the manufacturing process, the strain, and the ingredients 
differed from the Merck vaccine. This changed vaccine, which is the vaccine 
currently being given to U.S. military personnel, was licensed in 1970 by the Division 
of Biologics Standards, National Institutes of Heenh. FDA is currenUy responsible 
for licensing new vaccines and ensuring vaccine safety. 

1 Medical Readiness: Safety and Efficacy of the Anthrax Vaccine (GAOII'-NSIAI)..99-I48, A-gr. 29, 1999); 
Medical-ess Issues ConC<mlngAntluu Vaccine {GAOtr-NSIAil$-226, July 21, 1999~ and 
Antllnlx Vaccine: Safety and Efficacy Issues (GAO!I'-NSJAD--00.48, Oct. 12, 1999). 

Pagel GAOINSIAD--Q0-54R Safety and Efficacy of the Anthrax Vaccine ?'.J. ... 
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As of July 1999, more than 315,000 service members had received at least one 
dose of the vaccine. Initial immunization consists of three shots given at o, 2, and 4 
weeks followed by three additional shots given at 6, 12, and 18 months. 

SUMMARY OF OUR KEY FINDINGS 

Our work has identified that data on the current immunization schedule and the 
vaccine's safety and efficacy is limited in some areas. Moreover, FDA has identified 
some deficiencies concerning the manufacturer's controls over the vaccine's quality. 
DOD and the company that purchased the vaocine production facility in 1998 have 
several efforts planned or underway to address these issues. 

Data on the Need For Six Shots and Annual Boosters Are Unavailable 

No studies have been done to determine the optimum number of doses of the 
anthrax vaccine. A three-dose regimen was used initially for the original vaccine 
based on a regimen developed using animals in the early 1950s. However, the 
number of doses was increased to six after three people who received three doses 
of the vaccine beceme infected. The licensed vaccine adopted this schedule and 
DOD has followed this regimen. Although annual boosters are required, the need 
for annual booster shots has not been evaluated. 

Lona-tenn and Short-tenn Safety of the vaccine 

The long-tenn selety of the licensed vaccine has not been studied. However, DOD 
is designing studies to examine the vaocine's long-tenn effects. 

Wtth regard to short-tenn safety, according to FDA officials, data from two studies 
conducted prior to licensing of the current anthrax vaocine are difficult to interpret 
since one study used the original vaccine, and part of the study population in the 
other study had already received the original vaccine. 

Post..Jicensing data on safety are limited because only a limited number of doses­
about 88,000-were distributed by the manufacturer from 1974 through 1989. Also 
FDA did not establish Its Vaoclne Adverse Event Reporting System (VAERS) until 
1990. This system, which DOD uses, alerts FDA and the Centers for Disease 
Control to increases in adverse events. 2 However, it is a passive surveillance 
system, which means that FDA and the Centers for Disease Control must rely on 
vaccine recipients or their health care providers to report any adverse events after 
receiving the vaccine. Studies show that adverse events are reported slgnificanlly 
less frequenlly wllh passive surveillance systems than they would be In an active 
system where vaccine recipients are monitored to find out if they had any adverse 
effects. 

2Clinlca! events reported to a passive surveilanca system such as FDA's are usually termed adverse 
ewnts rather than adverse reactions because there fs usually Insufficient evldence that the vaccine, 
rather than other health conditions, caused the reported events. 

Page2 GAOINSIAD-00-54R Safety and Efficacy of the Anthrax: Vaccine 
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DOD has recently conducted two studies using ectve monitoring where DOD 
personnel contacted 1he vaccine recipients directly to lind out if they had any 
adverse reactions. Data from these studies, conducted In 1998 and 1999, showed 
that a higher proportion of women reported both local and systemic reactions to the 
vaccine than their male counterparts. In addition, data from one of the studies 
showed that more than twice the proportion of women reported that they missed one 
or more duty shifts after their vaccinations than did males. 

Vaccine Efficacy 

A study on 1he efficacy of the original vaccine concluded that ft provided protection to 
humans against anthrax penetrating the skin but did not provide sufficient data to 
determine its effectiveness against anthrax that was inhaled. Beginning in the late 
1980's, DOD began studying the ellicacy of the licensed anthrax vaccine on 
animals, using guinea pigs, rabbits, and monkeys. All of these studies support the 
view that in these animals, 1he licensed vaccine can protect against exposure to 
some but not all strains of anthrax etther by inoculation or inhalation. It is clear, 
however, that animal species differ in their susceptibiltty. Studies of guinea pigs 
show that some anthrax strains are more or less resistant to vaccines for humans 
but are protected by the live spore veterinary vaccine. 

Research using monkeys showed lor the flrst time that monkeys could be protected 
against aerosol exposure. However, several studies have shown no direct 
comparison of immunity in humans to that in monkeys. DOD officials recognize that 
correlating the results of animal studies to humans is necessary and told us that 
DOD is planning research in this area. DOD also plans to develop a second 
generation anthrax vaccine, and as part of this effort, it wil! need to address whether 
strains of deliberately engineered or naturally occurring anthrax can overcome the 
protective immunity of such a vaccine. 

Problems with the Vaccine Manufacturing Process 

Wtth regard to the manufacturing process, it is Important to note that the qualtty of a 
vaccine is closely linked to tts manufacturing process, which must be rigorously 
controlled to ensure that batches of vaccines produced on different occasions are of 
consistent quality. Accordingly, vaccine production is highly regulated to ensure that 
the products are of consistent qualtty and safe and effective for the purpose(s) lor 
which regulatory approval was granted. Until1993, FDA inspectors did not inspect 
the Michigan Department of Public Health facility where the anthrax vaccine was 
made. According to FDA, access was not granted because its inspectors had not 
been vaccinated against anthrax. DOD conducted inspections, however, and 
identifed deficiencies during a March 1992 inspection. 

FDA's inspections of the vaccine production faciltty in 1996 and 1998 found a 
number of deficiencies. The deficiencies that FDA identified in its February 1998 
inspection fall brcadly Into two catagories: those that might affect only one or a 
limited number of batches that were produced and those that could compromise the 

PageS GAO/NSIAD-()()..54R Safety and Efficacy of the Antluax. Vaccine 
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safety and efficacy of any or all batches. In 1998, the m~nofacturer shut down the 
facility for renovation. A new company, which purchased the facility in mid-1998, is 
addressing the issues identified by FDA. 

If >:ou...need..additloO:: infonnatlon on these lf:ues oleasa cj ll me on (b)(6) 
or!.!b)(6) _j Assistant Director, on ~)(6) _ .._ ___ __, 

Slncerel ours, 
(b)(6) 

Director, Special Studies and Evaluations 

(713057) 
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INSPEC I OA GENERAL 
DEPARTMENT OF DEFENSE 

"00 N9Kf NAVY CAlVE 
ARUNCJTON, VIRGINIA 22202-2185 

SUBJBCT: Notification of GAD Review 

FEB 8 200l 

Reference: GAO Letter, •DoD' s Anthrax Vlccine IDunization 
Program,• January 14, aooo (GAO COde 713059) 

On January 27, 2000, the GAO announced plans to begin the 
referenced review, which is the lateat in a series of reviews 
dealing with variou• aspects of the anthrax vaccine issue. 
The referenced review was mandated in the FY 2000 Defense 
Appropriationa Conference Report and will ad4re•• (l) the 
proqraa's effects on military aoralel retention, and recruitinq, 
(2) civilian costs and bUrdens a••oc ated with adVerse reactions 
ot Reserve Jlellbera, ( 3) the adaquaoy ot long and abort term 
health m.cnitorinq, and (4) an ..... ~t ot the anthrax threat. 
A copy of the CAO letter ia enoloaec:l. 

In accordance with DoD Directive 7650. 2, we have identified 
your office as DoD • • pr~ action office (PM>) for the review. 
Enclosed is an information sheet tbat explains PAO and collateral. 
action office (CAO) reaponsibillties and provide• quida.nce for 
workinq with GAO. 

We will be coorctinatinq vith your action officer t.o arranqe 
an entrance conference so that the GAO can ~. it• objectives 
and it• audit plan for the reviev. Each CAD will be notified when 
the meetin; arranqementa are Hde and should plan to aend a 
representative to the entrance conference, as appropriate. In 
addition, eaoh CAO should provide u• and the PAO liated below 
with the name, e-mail address, phone and ~ax numbera, and sailing­
address of their action officer, i~ they have not already done so. 

(b)(6) 

Technical Director tor 
Audit Followp ' GAO Attaira 

Enclosur .. : GAO notification letter 
Inforaation sheet 

Distribution; See next paqe 
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Uldte4 State& Geaeral AccoWltUig 0111ee 
Waehlqton, DC 20648 

N•tf.onal Seclll'ity Uld 
lnteraatioDJJ Affa1n Diviaion 

0l/90.d 

January 14, 2000 

The Honorable WWlam Cohen 
TheSe~uayof~ef~e 

Attention: DOD Office of the Inspector General 
Deputy Director for GAO Affairs 

Dear Mr. Se<:Ietary: 

As manda.ted in the Fiscal Year 2000 Defense Approp.riations Conference Report (106-
371), the General Accounttng Office ts lnltiatlng a review of DOD's Anthrax Vaccine 
Immunization Program (A VIP). Spectftcally, we have been asked to report on (1) the 
program's effects on militazy moral~ retention, and recruiting, (2) the civ.ilian costs 
and burdens associated with adverse reactions of reseJVe component membeiS, 
(3) the adequacy of long/short term health monitoring, and ( 4) the assessment of the 
anthrax threat. 'The work will be conducted under assigmnent code 718069. 

If ou shoUld have any questions lease contact me on ((b)( 6) 
b or my Assistant Director, 9D~.Jo.::6;,.t-__ ...r 

Sincerely yours, 
(b)(6) 

Director, Special Studies 
and Evaluations 
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(atfenaao••• ~» bireoU••• 7110.1, 7aso.2) 

1. IAQ lfRUfipatioll Ltt,tra pt tun•J• ap4 ltyiexa 

Before oontactin; Don official• to initiate new 
survey/review work, the GAO ha- agreed to ia.ue a notificatio~ 
letter to the Stc:retary of Defen•e Attention: Diw, DoD, .Deputy 
Director for GAO Attaira. ~e notification letter inclu4ea the 
objectives of the planne~ work and a 1ix diwit GAO aaaignmtnt 
co~e. Whtn the GAO staffs contact DoD paraonnel, they should be 
asked if they have properly announced their work with a notifiea• 
tion letter t.brouqh the OIG, DoD. Tbt GAO ataffs aboul4 be pre­
pared to provi~e a copy of the notification letter on request. 
The DoD personnel ahould verity that tht GAO work bas been 
anncuncetS within the Department. !'bey can contact tbe apPropri­
ate component audit liaiaon, coll•teral action office, or this 
offi ce. If the cao work ha.s been announoe4, this office can 
telefax e copy of the GAO notification letter alon~ Vitb the PoD 
ofticiel announcement. Meetin9a should not be aehe4ule~ nor 
information released until the GAO work is proparly announced. 
Al l questions or special arran;ementa on GAO survey• and reviews 
should be coordinated vith GAO Affaira-- the a~dreas, phone num­
ber end telefax number is aa follows : 

Off ice of the Inspector General, 
Deputy ~irector fer GAO Affairs 
400 Army Navy Drive, Room 53SA 
Arlinqton, VA 22202-2884 

ColMiercial: 
Telefax: 
'l'elefax: 

(b)(6) 

DoP 

!>SN1 
DSN: 
DSN: 

2. QAO Notice• of Yi•it ap4 ltqurity glwar&PAll 

(b)(6) 

Besides the GAO notification letter, the GAO ahould notity 
appropriate agency officials about 10 d•y• befo~• any propoaed 
visi t using the • Notice of GAO Viait• fora. !l'be GAO ahould pro­
vide a copy ot that form to GAO Affain. In ~• of unusual 
urgeney, the GAO should JUke arr&n9..-Dta vith 'the agency offi­
cials by phone. The rupcmsibility for •••uring tbat a GAO rep­
re&entative has the proper clearance to review/receive classified 
intoraation rests vitb the Don individual providing tbe i nforma­
tion. 

n.:~:Hl I aoCJ 
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• 
If e GAO repre~entative does not provide the notice of visit 

or if the DoD contaet needs eddition~l information, the aasi9ned· 
GAO Affairs action offie~ Should be contacted for assi•tance. 

3 • lftB!;iM Of GAO IU;ytya &n4 IUi4tU 

on ~eee!p~ of a GAo notification letter, GAO Affairs 
identi~ies the pri~ary •=tion office (PAD) an4 a PAO point of 
contact throu~h discussion~ with DoO component audit l~aiaon 
offices and tJoO officials. For 111o~t aurveys/reviewa, the PAO is 
at the Office of the Secretary of Defenae (OSD) statf level. The 
DlG issues a tasking nemorandum aasignin; responsibility for the 
GAO effort to tr\4! PAO with copiea to identified col.l.ate:-al action 
Offices (CAO)~ . 

~e DoD component au4it liaisons receive aotion or 
info~ation copies of the SAD Affairs taakin~ u~orandUtt ~or 
~urther distribution to the appropriate offices. ~he ~emorandu~ 
is qiven wide distribution to help identif.1 actio~ offices and 
inform the~ of the GAO review. ~his is imp~rtant so that the 
ccrreet PoD components attend the GAO entrance, interim status, 
and exit ~eatings. 

4. GlQ Entranee, lnter!p ft•tul· apd lx£t Mlftiaq• 

The GAO Affairs action officer will vork with the ?AO and 
the CAO to arrang; a joint, head~arter• ~evel entrance ~eetinq. 
The purpose ot the entrance meet1ng is to p~avide the PAo. CAOs 
and other PoD co~ponents with details about tbe G~O review. It 
is en Qppo~tuni~y to ask questions and provide the GAO the names 
of DoD points of eontac~. 

The PAO, CAO, and GAO Affairs shoul~ work togetbe~ to belp 
ensure that (l) interi~ status a~d exit neetings are held, When 
appropriate, (2) the PAo, CAO, and OIG actian etf1eers attend 
such meetings, and (3)•tte meetings include all kay DoO 
otficiils. The PAO ana CAO aotion officers. throuqh their 
on9oihg contacts with the G~O, should be alert to the need far 
interim status and exit Deetin;s, and •hould advise GAO Affairs 
in advanc~ ao that ~pprcpriate a~tiona can be taken to facilitate 
the meetinq. 

BetQre any interim •tatus or exit neetin; at the 
headquarters level, the GAO usually holds aaparate meetings at 
the field activi~y level. Action gtfioers at the ~ield level 
should advi$e the PAC of such ~eetingB through the ~omponent CAO 
or the ec~ponent aud1~ liaison. 

The purpose ot interim status allc! exit 2fteeti.rlqs with the 
GAO i$ to provide the DoD an opportunity to discuss the accuracy 
and completeness of the GAO ~ork results arid to avoid surprises 
to the Doo. The GAO Affairs a~tion officer will normally ask for 
an ekit meeting-before the GAO issues e draft or final report. 

01/813'd 
n:ll::l-oraoo 



• • . , 
·• • 

-----~ 

The interim statua and exitaeetings are particularly 
imp~rtant because theae 1M!Ietings 1DI:Y be: 'the only Doi> opportunity 
to comment en GAo vark tha~ could ~esult in bu09et raduetions or 
progra~ direction decisions by the Congres•· ~be GAOAff~ir& 
action otficer will as~ the GAO to provi~e work ~rod~ots (~act 
sheet•, draft reports, adv&hce ~estillQtly, or other writteb doeu­
~enta not oftieislly issued) before the ••etings to better pre• 
pare Don offieials in providing accurate and complete com=ents. 

The DoD otticiale' comment& p~videa at inter~ status and 
exit 11e.~tings are unofficial. 1'be only official DoD comments 
~whether oral or written) are tbc•e that are properly coordinated 
with all the appropriate DoD offices through the OXG, DoD. 

s. Jpceps 1;g lteevt• 

~nder 31 u.s.c. 716(a), the GAo has ~oad access rigbts. 
The D~~ Directives 7650.1 and 76SD.2 ~rovida the Don policy ana 
procedures reg~rdin; GAo access to records. Botb oral and writ­
ten request5 fro= GAO representatives should be ban4le4 infor­
mally. Effcrts shQuld be ma~e to aocommod&te the GAO needs 8t 
the lowest organization level possible. 

If it is u~clear what infc:mation the GAO is ~equastinq 
o~ally, lt may b~ appropriate to ask tho GAO to put its ra~ast 
in writing, listin; the specific document$ zequested and explain­
ing the need in ~onnection with tbe survey or ~eview. While oral 
requests should be acc~ptable, written raqueats can help clarifY 
~he information desired. 

Th~ DoD eomponents •nd action officers should not deny the 
GAO aeces~ ~ithout fu~he~ chaoking through the appropriate chan­
nels. Depending on the do~ument(s) requested, that ccu14 
include: ofticials in the chain of command, the component leqal 
otfiee, the a~dit liaison office, the PAO, «nd th& appropriate 
oso general counsel's offici!!- The GAO Affairs al:'tion ~:>fficer --·--­
will p~ovide assistance as negeaaary, working with DoD component 
liai~on officials in processing action requests end arran;ini 
meetings between nco an4 GAO ~presentatives. 

!f ihformal attenpts fail and the GAO decide& to pursue its 
request, the Comptroller General, ~r law, uay issue a formal 
demand letter to the Secretary of Defense. By law, the DoD has 
20 days to respond to the GAO. If afte~ 20 days full access has 
not been granted, the ca.ptrcller General ••Y file a ~1tten 
report with tbe President of the 'Cnit&d Statee, tl'J.e .Di:r-eotor of 
the Oftiee of Manaqament an~ Budget, and tbe Attorney General. 
Following thDt, the comptraller General =•Y aeek a court c:r-der to 
compel the r~lease cf Federal reoor4s or subpoena nonfederal 
ret;Ords. . .. 

n.::k!-Btaoa 
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I. GAO Ouest!ppnaift& 104 othtr pata Colltp\io» %nFtrgmtpta 

All questionnaires and other data collection in•truments 
should be coordinated with the Deputy nirector for GAO Affairs 
before distribution 'Within the J)ot\. Any DoD COlnPonent or 
offieial receiving GAO queatiPnnaires or other 4ata collection 
instruments should ask the GAO staf':f if tbey have properly 
coordinate4 the instrument through the Oia. aeaponaas aboUla net 
be provided nor infor.mation ~ee•ed until the GAO bas properly 
coordinated its vcrk. 

'l'he GAO should notify the DoP throu;b the Deputy Director 
for GAO Affairs when 1t decides to ter=lnate a survey or review 
without issuing an external t"eport. !l'he GAO aometbes overlooks 
issuinq a termination letter to the Don. If the PAO o~ CAO 
action otfieers leern that ~o work is t~ate41 they should 
~lert GAO Affair~. 
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INSPECTOR GENERAL 
DEPARTMI!NT OF DEFENSE 

400 ARMY NAW DRIVE 
ARUNGTON, VIFIGINIA 22202·2885 

(b)(6) 

FES9200l 

NOTICE OF GAO ENTRANCE CONFERENCE 

To addressees, per fax sheet: 

REFERENCE; GAO audit "DoD»s Anthrax Vaccine hmDJmization Program," 
(GAO Code 713059) 

o The entrance conference with the GAO for the referenced new review has now 
been set. The meeting will be Tuesday. Febnwy IS. at 14:00 in room 640. 
Skyline 6. The DoDIG and Army request you send a representative to this 
important meeting. 

o This entrance conference is our opportunity to better understand GAO's 
objectives in this latest anthrax review and to influence the direction the GAO 
work may take. Please be prepared for an open discussion of how the GAO 
can best achieve their objectives. 

Please call myse1f or COL Gerber if you have any questions. 

(b)(6) 

PHONE: (b)(6) 

FAX: r-::f-7--::-::--------t" ......... --! 

E-mail Address: '"""b....__..6 -~-odig.osd.mi1> 

TOT~=L P. ro 



~. . INSPECTOR GENERAL 
DEPARTMENT OF DEFENSE 

4110 ARMY NAVY DlUVE 
AJUJNGTON, VIRGINIA 22202·2114 

MEMORANDUM FOR SECRETARY OF THE ARMY 

CMAT Control • 

2000293-0000028 

October 17. 2000 

SUBJECT: General Accounting Office Testimony, GAO-Ol-92T, "ANTHRAX VACCINE: 
Prelimin~ Results of GAO's Survey of Guard/Reserve Qilots and Aircrew 
Members, ' dated October 11, 2000 (GAO Code 713048/GAO Code 2098) 

On October 11, 2000, the General Accounting Office (GAO) presented the subject 
testimony before the House Committee on Government Reform. A copy is enclosed, The 
testimony was presented by Mr. Kwai-Cheung Chanz Director, Applied Research and 
Methods. The GAO issued the testimony under Coae 713048 whichrewmains open. 
Additional products are expected from this GAO effort. The testimony is being provided for 
information only. No action is required. 
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United States General Accounting Office 
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ANTHRAX VACCINE 

Preliminary Results of 
GAO's Survey of 
Guard/Reserve Pilots and 
Aircrew Members 

Statement of K wai -Cheung Chan, Director 
Applied Research and Methods 
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Summary 

Mr. Chain:nan and Members of the Subcommittee: 

We are pleased to be here today to discuss the preliminary results of the 
ongoing work we are doing at your request on the Department of 
Defense's (DOD) Anthrax Vaccine Immunization Program. As you know, 
numerous concerns have been raised about the program since DOD began 
vaccinating its 2.4 million active duty and reserve members in 1998.' Of 
particular concern was the program's potential impact on the Air National 
Guard and Air Force Reserve's retention of trained and experienced 
personnel. 

In response to your request, we are examining the impact of the 
vaccination program on retention, the basic views of Guard and Reserve 
pilots and other aircrew members regarding the program, and the extent 
of adverse reactions experienced by anthrax vaccine recipients. These 
components provide essential support to critical defense operations on a 
worldwide basis. They provide strategic and tactical airlift, aerial 
refueling, aeromedical evacuation, and augment DOD's overall fighter 
force. 

To conduct our work, we developed, pretested, and validated a 
questionnaire that was sent to 1,253 randomly selected Guard and Reserve 
pilots and other aircrew members. These included pilots, flight engineers, 
loadmasters, navigators, crew chiefs, and others. Collectively, they 
represent about 13,000 servicemembers of the total fiscal year 1999 end 
strength of approximately 176,000, which includes about 29,000 officers 
and 147,000. enlisted personnel. We shared the draft questionnaire with 
DOD program officials and their medical experts and incorporated 
appropriate comments and suggestions. We administered the survey on an 
anonymous basis between May and September 2000. The overall response 
rate was 66 percent. Our methodology is described in detail in appendix I. 
The information we are presenting today has been weighted to represent 
the population of Guard and Reserve pilots and other aircrew members 
who are currently active and assigned to a unit. 

'Whlle many factors can influence an individu~l"s decision to leave the 
military, surveyed Guard' and Reserve pilOts and aircrew members cited 
the anthrax immunization as a key reason for leaving or otherwise 
changing their military status. Since September 1998, an estimated 

1 We have preYIOIISI)- reported on a 1IIIHI/Jer of concerns regarding the safety and tft'lta(1• of the 
anthrax vaccine and other relato/matters. (See appendix DJ}. 
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25 percent of the pilots and aircrew members of the Guard and Reserve in 
this population transferred to another unit (primarily in a non-flying 
position),left the military, or moved to inactive status. While several 
reasons influenced their decision when asked to rank the one most 
important factor, the anthrax immunization was the highest, followed b) 
other employment opportunities, and family reasons. Further, about one in 
five (18 percent) left before qualifying for military retirement benefits. 
AddltfonaDy, 18 percent of those stili participating in or assigned to a unit 
reported their intentions to leave within the next 6 months. These 
individuals also ranked the anthrax immtmization as the most important 
factor for their decision to leave, followed by unit workload and family 
reasons. Each of these groups-those who have left and those who plan to 
do so-had accumulated an average of more than 3,000 flight hours, which 
symbolizes a seasoned and experienced workforce. 

On our suzvey, most Guard and Reserve pilots and aircrew members 
expressed a positive view toward general immunizations. Almost three out 
of four believe that immunizations are effective (74 percent), and more 
than half believe immunizations to be safe (60 percent). However, their 
views on the anthrax immunization program and potential blological 
warfare immunizations in the future are very different. For example, two 
out of three reported little or no support for the anthrax program 
(65 percent). Despite DOD's high-visibility campaign to educate 
servicernembers, about the anthrax immunization program, only about one 
in four believes that the information provided on DOD's anthrax Web site 
is timely (25 percent), 19 percent believe it to be complete, and 17 percent 
believe it tp:be accurate. Just I in 10 (11 percent) believe the information 
to be unbiased. Further, three out of four indicated they would not or 
probably would not take the shots if the anthrax immunization program 
were voluntary (76 percent). Eighty-seven percent, or almost 9 out of 10, 
indicated they would or probably would have safety concerns if additional 
vaccines for other biological warfare agents were added to the military 
immunization program. 

Forty-two percent of the respondents reported that they had received one 
or more anthrax shots. Of those taking the shots, 86 percent reported 
experiencing some type of local or systemic reactions, for example, a knot 
in the ann or joint pain. For some reactions, the reported duration was 
more than 7 days (for example, limited arm.lbody motion and joint pain). 
Some of these reactions could have implications for work performance. 
About one-third (36 percent) reported that they had been provided 
infonnation concerning what action to take in the event of side effects or 
reactions. But 71 percent reported being unaware of the Food and Drug 
Administration's Adverse Events Reporting System which is a passive 

-· GAO·Ol·IZT 



Background 

surveillance system to alert the Food and Drug Administration and the 
Center for Disease Control and Prevention of adverse events that may be 
associated with licensed vaccines. Further, about 60 percent of those 
experiencing reactions had not discussed them with military health care 
personnel or their supervisors- some citing fear of the loss of flight status, 
possible adverse effects on their military or civilian careers, and ridicule as 
reasons for nondisclosure ( 49 percent). 

In December 1997, the Secretary of Defense announced that all U.S. forces 
would be inoculated against the potential use of anthrax on the battlefield. 
In August 1998, DOD began immunizing its 2.4 million U.S. military 
personnel-including active and reserve component personnel-with a 
licensed anthrax vaccine. This program is mandatory. Some members of 
the armed forces have expressed concerns regarding the safety and 
efficacy of the anthrax: vaccine. Those refusing the vaccine have been 
disciplined under service-specific policies for disobeying a lawful order. 
Anecdotal information suggests that an unknown number of Reservists 
and National Guard members have resigned or transferred to units or non· 
flying.posttions that do not require anthrax vaccinations at this time. DOD 
does not collect uniform records on such changes in status. 

Congress and the Department of Defense have become increasingly 
concerned about the readiness of U.S. armed forces. Key reasons for this 
concern are the increasing pace (tempo) of operations due to 
deployments, parts shortages and maintenance backlogs, and past 
problems fn.recruftlng and retaining quality people. The reserve 
componerlts are experiencing difficulties in filling their ranks with new 
recruits at a time when DOD is relying on them more heavily to support 
operations around the world. Specifically, the retention of pilots and other 
aircrew members has been and continues to be a problem that could 
impact readiness. The impact of an exodus of Guard and Reserve pilots 
and aircrew members would be significant. Without adequate numbers of 
pilots and aircrew, the Guard and Reserve could not support the active 
force in its worldwide operations. In addition, it costs the military an 
average of almost $6 million to train and develop a fully qualified 
experienced aviator, which the Air Force suggests takes about 9 years. 

-· GAO·Ol -92T 



Anthrax Is a Key 
Factor Affecting 
Individual Decisions 
to Change Military 
Status 

Anthrax Vaccine 
Immunization 
Program Is Not 
Widely Supported 

Twenty-five percent of the pilots and aircrew members of the Guard and 
Reserve we surveyed have transferred to another unit, ieft tiie military, or 
moved to inactive status. Of these, 25 percent ranked anthrax 
immunization as the most important factor influencing their decision to 
leave or transfer followed by other employment opportunities at 16 
percent and family reasons at 16 percent. The general military 
immunization program was cited as the least important reason for a 
change in their military duty status. Further, about one in five (18 percent) 
left before they had qualified for a military retirement. Forty-three percent 
of those who sepamted or are no longer in military flying status because of 
the anthrax program indicated that they would or probably would 
consider returning to a unit or to military flying status if the anthrax 
vaccination program were not mandatory. 

Of those who are still in Guard and Reserve units, 18 percent reported that 
they planned to leave the military within the next 6 months. Again, when 
asked to rank the most important factor for their decision to leave, the 
anthrax immunization was the most frequently reported reason 
(61 percent), followed by heavy llllit workload and family reasons. Each of 
these groups (that is, those who left and those who intend to leave) had in 
excess of3,000 flight hours, which symbolizes a seasoned and experienced 
workforce. 

Most Guard and Reserve pilots and aircrew members support 
immunization programs in general; however, relatively few appear to 
support the anthrax program or future immunization programs for other 
biological'warfare agents. Almost three out of four (74 percent) of the 
pilots and aircrew members of the Guard and Reserve believe that 
immunizations in general are moderately to very effective, and 60 percent 
believe that immunizations are moderately to very safe. On the other hand, 
65 percent, or two out of three servicemembers, reported little or no 
support for the anthrax imm1Ulization. 

DOD has employed a high-visibility campaign to educate servicemembers 
about the program and has taken steps to address the controversy 
surrounding the program. In addition, Jt expanded its communications 
efforts by updating the program's Internet site, opening a toll-free anthrax 
infonnation line and forming a speakers' bureau of anthrax experts. DOD 
also updated briefings for installation leaders and medical personnel to 
provide more detailed infonnation on the anthrax threat. We had 
previously reported in October 1999 that servicemembers were not 
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Most Adverse Events 
to Anthrax 
Immunizations Are 
Not Reported 

satisfied with the information provided to them.2 In our current survey, 
relatively few respondents reported being moderately to very satisfied 
with the information provided at the DOD Web site. For example, onl) 
19 percent were satisfied with the completeness of the information 
17 percent were satisfied with the jnfonnation 's accuracy, and 25 percent 
were satisfied with its timeliness. Just 11 percent were satisfied that the 
information was unbiased. 

In terms of all information provided by DOD to servicemembers on the 
anthrax program through the Web site and other sources, 39 percent 
indicated that they were moderately to very satisfied with the information 
provided on the military anthrax threat. On the other hand, only 12 percent 
were moderately to very satisfied with the information received about the 
vaccine's long-term safety. 

Seventy-six percent of survey respondents indicated that they would not 
or probably would not take the shots if the anthrax immunization program 
were voluntary. Just 11 percent reported they would or probably would 
take the shot on a voluntary basis. About 13 percent were uncertain. 
Further, 87 percent reported that they would or probably would have 
concerns about safety if additional vaccines for other biological warfare 
agents were added to military immunization requirements. 

Adverse events are adverse outcomes for which a cause and effect 
relationship with an exposure (to a vaccine or a medication) has not yet 
been detetmlned. DOD has used data from the Vaccine Adverse Event 
Reporting System to monitor adverse events (or reactions) to anthrax 
vaccinations. It is a 'passive" surveillance system, which relies on vaccine 
recipients or their health care providers to report any adverse events after 
receiving the vaccine. Studies show that significantly fewer adverse events 
are reported under a passive system when compared to an active 
surveillance system in which vaccine recipients are actively monitored to 
identify and track any adverse reactions to a vaccine. 

Forty~two percent of the respondents reported that they had received one 
or more anthrax shots. Of these, 86 percent reported experiencing side 
effects or adverse reactions. About 60 percent indicated that they had not 
discussed any side effect to the anthrax vaccine with military health care 
personnel or their supervisors-some (49 percent) citing as their reasons 

zt.fecllc:el Readiness: DOD Faces Challenges in Implementing Its Anthrax Vaccine Immunization 
Program (GAOINS1AD-0036. October 1999). 
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fear of losing their flight status, adverse effects on their military or civilian 
careers, and ridicule. Seventy-one percent reported that they were 
unaware of the Food and Drug Administration's Vaccine Adverse Events 
Reporting System. Slightly less than 6 percent of those who had a reaction 
reported to this system. 

Our survey showed that for some local and systemic reactions (for 
example, a knot or lump in the vaccinated ann and joint pain), the 
reported duration was more than 7 days. (See table 1 in app. II for a list of 
reported reactions). The prevalence and duration of the reported 
symptoms varied widely. A number of reported symptoms are expected 
reactions to the anthrax vaccine; however, their frequency and duration 
was more than DOD reported (0.007 percent). For example, two out of 
three reported burning in the vaccinated ann (79 percent) and a knot or a 
lump in the vaccinated ann (82 percent). Also, 10 percent reported 
swelling in the ann lasting for more than 7 days, and 6 percent reported 
arm pain and limited motion for more than 7 days. Six percent reported 
extreme fatigue, and 7 percent reported joint pain lasting for more than 
7 days. 

These reported reactions are significant because they could potentially 
impact individual ability to carry out military duties. However, 60 percent 
of those who experiencing reactions had not discussed them with military 
health care personnel or their supervisors. Forty-nine percent did not 
report because the reactions were not severe enough; however, another 
49 percent did not report because of the fear of losing flight status, 
possible adverse effects on their military and civilian careers, and a fear of 
ridicule. Since many indlvJduaJs are not reporting their reactions to 
military medical personnel or to the Vaccine Adverse Events Reporting 
System, the actual duration, the extent or impact on units and individuals, 
and the ultimate resolution of these reactions are unknown. 

Because we had limited time to analyze all of the data we obtained, we will 
provide additional detailed analyses of the data to the Committee in a later 
report. Other issues such as impact of anthrax vaccine program on morale 
and quality of life will also be addressed in that report. 

Mr. Chairman, this concludes my prepared statement. I would be happy to 
answer any questions you have at this time. 

For future questions regarding this testimony, please contact Kwai-cheung 
Chan at (202} 512-3652. Other individuals making key contributions to this 
testimony includes Sushil K. Sharma, Ph.D., DrPH. Foy D. Wicker and 
Stanley J. Kostyla . 
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. Scope and Methodology 

Questionnaire 
Development 

Sample Construction 

Survey Administration 

The best way to reliably assess the pulse and views of military members is 
by surveying a representative sample of personnel. This year, we 
developed and administered such a survey that was designed to obtain the 
views of selected Air National Guard and Air Force Reserve personnel 
regarding issues associated with the DOD's Anthrax Vaccine Immunization 
Program (A VIP). The survey was mailed in May 2000 to a random sample 
of 1,258 personnel. As of September 7, 2000,829 individuals had completed 
and returned the survey. Our work was conducted in accordance with 
generally accepted government auditing standards. 

The survey was developed with the assistance of discussion groups made 
up of pilots and other aircrew members of the Air National Guard and Air 
Force Reserve. It was pretested at Andrews Air Force Base, Maryland, and 
further pretested and refined at Guard and Reserve units located in 
Hartford, Connecticut; Newburg, New York; Madison, Wisconsin: Battle 
Creek Michigan; Memphis, Tennessee; Travis Air Force Base, California; 
March Air Force Reserve Base, California; Fort Wayne, Indiana; and, 
Dover, Delaware 

The sample consisted of 1,253 Air National Guard and Air Force Reserve 
aircrew personnel who were in the service at any time between September 
1998 and February 2000. Our sample was drawn from pilot and aircrew 
member populations provided by the Air National Guard and Air Force 
Reserve in early 2000. In addition the Anthrax Vaccine Immunization 
Program Office provided information as to vaccination status. For the 
sample design, personnel in our universe were categorized by two factors: 
military status Oeft versus on board) and vaccine status (shot versus no 
shot). The sample was adjusted for groups with differing expected rates of 
survey completion and adjusted to provide a level of precision of 
± 7 percentage points. 

As of September 7, 2000, we had received 828 responses from eliglble 
respondents, an overall response rate of 66 percent. We used a contractor 
to create a database based on reported responses. We validated the data 
provided to us by the contractor to ensure accuracy. 
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Weighting Responses 
and Potential 
Nonresponse Bias 

Appondlxl 
SC11pe and Methodology 

The survey responses were weighted to reflect the Air National Guard and 
Air Force Reserve population for the survey. This weighting procedure 
adjusts for the different proportions of individuals sampled from each cell 
and the actual response rate for that cell in the sample design. The survey 
results assume that nonrespondents would have answered like 
respondents. This assmnption involves some unknown risk of 
nonresponse bias. Weighting can be used to statistically adjust for 
differing sampling rates and response rates; however, weighting cannot 
adjust for possible differences between those who do and those who do 
not respond to a survey . 
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Mr. Chainnan and MemberS of the Subcommittee: 

We are pleased to be here today to discuss the results of our ongoing 
examination of the safety and efficacy! of the anthrax vaccine. My 
testimony is based on previous studies2 we have conducted to detennine 
(1) the need for a six-shot regimen and annual booster shots, (2) the 
long- and short-tenn safety of the vaccine, (3) the efficacy of the vaccine 
and (4) the extent to which problems the Food and Drug Administration 
(FDA) found in the vaccine production facility in Michigan could 
compromise the safety, efficacy, and quality of the vaccine. Finally, I would 
like to discuss the effects of the anthrax vaccine on children, pregnant 
women or lactating women. 

As you know, concerns have been raised about the Department of 
Defense's (DOD) anthrax immunization program since DOD began 
vaccinating its 2.4 million active duty and reserve members in 1998. For 
example, some active and reserve military personnel expressed concerns 
regarding the safety and efficacy of the anthrax vaccine after the FDA 
found problems durlng the inspection of the vaccine production facility. In 
addition, some Gulf War veterans are suffering from unexplained illnesses 
that they believe might have been caused by anthrax vaccinations received 
during the war. 

The original anthrax vaccine was developed in the 1950s and was first 
produced on a large scale by the Merck Pharmaceutical Corporation. After 
a 1962 study on the vaccine's effect on mill workers, its manufacturing 
process was changed and the Michigan Department of Public Health took 
over as the vaccineS producer. This changed vaccine, which is the vaccine 
being given to U.S. military personnel, was licensed in 1970 by the Division 
of Biologics Standards, National Institutes of Health. FDA is currently 
responsible for licensing new vaccines and ensuring vaccine safety. 

'Safety means relative freedom frOm harmful effects to pe1!IOilS affected d1rectly or 
indirectly by a product that has been prudently adrninistered, taking into consldemtlon the 
character of the product in relatlon to the conditioo of the recipient at the time. Efficacy is a 
measure of a product's ability to produce a giwn WJPOnse. An effucti-re v&ecine will provide 
a certain degree of protection for a certain period of time. 

"See Medical Reatfftless.· Issues C<mcerning the Anthnu ~ (fM.O/I'-NSIAQ-9f!-226. 
July 21, 1999) and Medical Radkless.· &fety and Ei1k:tu:y nfthe Anthrax Vaccine 
lGAO/I'-NSJAD-99-148. Aprll29, 1999). 
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Summary No studies have been done to determine the optimum number of doses of 
the anthrax vaccine. Although annual boosters are given. the need for a 
six-shot regimen and annual boOster shots have not been evaluated. 

The long-term safety of the licensed vaccine has not been studied. 
However, DOD is designing studies to examine the vaccine's long-term 
effects. Data on the prevalence and duration of short-term reactions to the 
vaccine are limited but suggest that women experience a higher rate of 
adverse reactions than do men. FDA's system for collecting data on adverse 
events associated with the vaccine. which DOD uses, relies on vacdne 
recipients or their health care providers to report adverse eventsY Body 
Text?' Brachman reported on 379 subjects that received this vaccine. The 
study concluded that individual reactions to the vaccine were relatively 
minor. About 35 percent had local reactions, a figure that varied during the 
inoculation series. Some recipients developed more severe edema, or 
swelling, that extended to the mid-forearm or wrist. Two individuals had 
systemic reactions in addition to the edema. In addition to this study, some 
data was collected to support licensing of the vaccine but is of limited use 
because some participants had already received the earlier vaccine and it is 
not possible to identify who received which vaccine. 

Post-licensing data are limited because only a limited nmnber of doses­
all out 68,000---were distributed by the manufacturer from 1974 through 
1989. Also, FDA did not establish its Vaccine Adverse Event Reporting 
System until1990. This system, which DOD uses, alerts FDA and the 
Centers for Disease Control to increases in adverse events. However, it is a 
passive surveillance system. which means that FDA and the Centers for 
Disease Control must rely on vaccine recipients or their health care 
providers to report any adverse events after receiving the vaccine. Studies 
show that adverse events are reported significantly less frequently with 
passive surveillance systems than they would be in an active system where 
vaccine recipients are monitored to find out if they had any adverse effects. 

'I(;Hnleai events reported to a passive surveillance system such as FD.Ns are U9U8l1y tennOO 
adverse events rather than adverse reactions because there is usually insufficient evidence 
that the vaccine, rather than other health conditions, caused the reported events. 

~P.s. 8rachman et al., ~Field Evaluation of a Human Anthrax Vaccine,~ American Journal of 
Public Health, vol62 (1962), pp. 632-645. 
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Since DOD's mandatory inoculation program began in 1998, DOD has 
conducted two efforts to actively collect data on the short-term safety of 
the vaccine. These data also allow one to examine gender differences in 
adverse reactions after servicemembers have received the anthrax vaccine. 
The first effort, conducted in 1999 by a DOD physician stationed in Korea. 
was a survey given to service members when they reported for their initial 
six-dose schedule of shots; it asked questions about their reactions to the 
previous shot. Results from this effort reflect the researcher's preliminary 
analysis of the data. The second effort, conducted in 1998-99 at Tripler 
Anny Medical Center, Hawaii, included a survey on adverse reactions to the 
first three shots when individuals reported for their fourth shot and later 
included a follow·up survey on adverse reactions to the fourth shot. 

According to the data gathered in both efforts, a higher proportion of 
females reported reactions to the anthrax vaccine than did their male 
counterparts. Table 1 sUmmarizes the rates of all reported reactions to the 
vacclne in Korea. The data show that a higher proportion of females 
reported reactions than males. 

Table 1: Preliminary Data on Gender Differences In the Reported Rate of Advel'88 
Ructions to the Anthrax Vaccine, From Korea Survey (1999) 

Doae 

Second 

Maloo 
Percent {number of dosea) 

42.1 (2036) 

44.4 (1953) 

........ 
Percent (number of doaes) 

71.6(495) 

74.0{474) 

Note: Th!s represents a J)fllllmlnary analysis of !ha data by the resea~ttter. and at the time of our 
review, clataon reactions to lha lhlrd shot were r!Oiavallable. 

Source: DOD 1999. 

The data gathered in Korea also show that after the t'init two shots, more 
than twice the proportion of women than men reported systemic reactions 
of fever, malaise, or chills than did men (see table 2) . 

..... 



TebMt 2: Ptell.mnary Data on GenderDffferencea In Syatemlc n..cttons, From Korea 
Survey (1989) ....,, - ChUla 
Dooo ..... - MoJa Female Mole Female 
number (pe"""") (po ..... ) (pe ... nt) ( ...... nt) (po ..... ) (po ..... ) 

First 0.9 2.8 6.0 15.6 !.5 5.5 

Second 1.7 4.8 7.1 15.4 1.9 4.0 

Note: This reprooont& a prellmlruuy analy&la Ql the data by the reaean:har, and at tha tlma ol our 
ravlew, data on reactions to the thlro dose were not avallebla. 

Source; DOD. 

The Tripier survey also demonstrates gender differences in reported 
reactions (see table 3). These data show that a higher proportion of women 
reported making an outpatient visit after a vaccination than their male 
counterparts. In addition, more than twice the proportion of women 
reported that they missed one or more duty shifts after their vaccinations 
than did males. In light of the fact no gender specific data were available 
from the pre-licensure stu<ties, these findings Underscore the need for 
monitoring to better understand the specific effects of this vaccine in 
different groups . 
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Vaccine Efficacy 

Table 3: Gender Dffferencesln Reported Local ReactiOnS, Outpauant 
and Mlued Duty, From 'Dipler Army Medical Center Survey (1998-99) 

Doae1 ..... Doaa3 ..... 
Roac1lon (pe ... nt) (pe"""") (pe..ant) (pe..ant) 

Moderate to severe redness (m) 17.5 20.4 17.2 31.6 

~~ 49.1 48.9 51.4 39.8 

SweiRng of lower arm (m) 9.7 9.5 9.2 7.1 

to 13.4 13.5 13.0 8.4 

Pain limiting motion nf elbow (m) 9.7 8.7 7.8 7.9 

~~ 17.1 13.5 11.7 8.6 
Localized Itching (m) 25.2 25.7 24.5 'Z7.7 

(0 62.6 60.4 57.9 39.2 

t.ump or knot (m) 63.9 64.4 60.5 65.5 

(0 89.9 87.8 83.6 73.2 

Muscle soreness (m) 66.6 64.7 61.8 60.4 

~~ 79.7 76.4 70.8 61.6 
Outpatient medical visit (m) 5.3 2.0 2.7 • 

~~ 10.0 13.8 3.9 

Missed on& or more shifts of duty (m) 2.2 2.0 0.9 • 

In 5.0 5.1 3.9 

Note: Betwsen 421 and471 man anti betWeen 74 ancl83 women rnponded to each question on the 

'""""' "Data -not avallal»e 

Source: DOD. 

Studies on the efficacy of anthrax vaccine have been limited to a study of 
the efficacy of the earlier vaccine for humans, and studies of the efficacy of 
the licensed vaccine for animals. The only study of the efficacy of the 
vaccine for humans was perfonned by Braclunan, using the original 
vaccine. The Braclunan study claimed that the vaccine gave 93 percent 
(and a lower confidence Hrnit of 65 percent) protection against anthrax 
penetrating the skin. It found that the number of individuals who 
contracted anthrax by inhalation was too low to assess the efficacy of the 
vaccine against this form. There has been no specific study of the efficacy 
of the licensed vaccine in humans. Rather, its efficacy in hmnans has been 
inferred from other data, including a reduction in the incidence of anthrax 
following immunization of at-risk individuals and from animal experiments. 
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Vaccine Manufacturing 
Process 

Beginning in the late 1980s, DOD began studying the efficacy of the 
licensed anthrax vaccine on animals, using guinea pigs, rabbits, and 
monkeys. All of these studies support the view that in these animals. the 
licensed vaccine can protect against exposure to some strains of anthrax 
either by inoculation or inhalation. It is clear, however, that animal species 
differ in their susceptibility. Studies of guinea pigs show that some anthrax 
strains are more or Jess resistant to vaccines for humans but are protected 
by the live spore veterinary vaccine. 6 

Research using monkeys showed for the first time that monkeys could be 
protected against aerosol exposure. 6 However, several studies have shown 
no direct comparison ofimrnwrlty in humans to that in monkeys. DOD 
officials. recognize that correlating the results of animal studies to humans 
is necessary and told us that DOD is planning research in this area DOD 
also plans to develop a second generation anthrax vaccine, and as part of 
this effort, it will need to address whether strains of deliberately 
engineered or naturally occuning anthrax can overcome the protective 
immunity of such a vaccine. A variation in virulence among anthrax strains 
and a variation in relative resistance to vaccine-induced immtutity have 
been obseiVed in experiments on animals. However, the reasons for the 
variation have not been scientifically proven. 

The quality of a vaccine is closely linked to its manufacturing process, 
which must be rigorously controlled to ensure that batches of vaccines 
produced on different occasions are of consistent quality. Accordingly, 
vaccine production is very highly regulated to ensure that the products are 
of consistent quality and safe and effective for tile purpose(s) for which 
regulatory approval was granted. Unti11993, FDA inspectors did not 
inspect the MDPH facility where the anthrax: vaccine was made. According 
to FDA, access was not granted because its inspectors had not been 
vaccinated against anthrax. DOD conducted inspections, however, and 
identified deficiencies during a March 1992 inspection, including the 
absence of stability studies, 

;,P:C.B Turnbull, et al., "Development of antlbodl.es to protective antigen and lethal factor 
COlllponents In humans and guinea pigs and their relevance to protective immunity,~ 
Infectious Inununology, voL 52 (1988) pp.35&363. 

"a E. Ivins, et at, "Efficacy of a standard human anthrax vaccine against Baccillus anthracls 
aerosol challenge 1n Ihesus monkeys," Proceedings of the lntemationalWoikshop on 
Anthrax, Salisbury Medical Bulletin, Speclal SUpplement no. 87 (1996) pp.l~l26. 
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Effects of the Vaccine 
on Children and 
Pregnant and Lactating 
Women 

{:1'130411) 

FDA's subsequent inspections of the production facility in 1997 and 1998 
found a nwnber of deficiencies. The deficiencies that FDA ldentlfied in its 
February 1998 inspection fall broadly into two categories: those that might 
affect only one or a limited number of batches and those of a generic nature 
that could compromise the safety and efficacy of any or all batches. The 
facility receiVed warning letters from FDA, including one in March 1997 
stating its intent to revoke the facility's license. In 1998, the manufacturer 
ck>sed 11" plant, which is now being renovated. DOD has directed that 
supplemental testing for purity, potency, sterility and safet;y be done on the 
lo~ approved by FDA before the current vaccination program began. 

The anthrax wccine is not intended to be administered to children, 
pregnant or lactating women, and consequently no studies have been 
conducted to determine the specific effects of administering the anthrax 
vaccine to these groups. Before approving vaccines or drugs for marketing, 
FDA currently requires the submission of clinical data broken down by 
(among other things) gender and age. FDA then evaluates these data. to 
determine efficacy and safety for specific subgroups of the general 
population. In addition, depending on FDA's assessment of clinical data, 
specific labeling requirements pertaining to potential effects on pregnant 
women, nursing mothers and pediatric use may also be required. However, 
the Division of Biologics, National Institutes of Health, which licensed the 
vaccine in 1970, did not require the submission of data broken down this 
way. 

Mr. Chairman, this concludes my statement. I will be happy to answer any 
questions you may have. 

Contacts and Acknowledgments 

For future contacts regacding this testimony, please contact Kwai-Cheung 
Chan at (202) 512-3652. Individuals making key contributions to this 
testimony included Sushil K Shanna, Jonathan R. Tumin, and Howard 
Deshong. 
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Mr. Chairman and Members of the Subcommittee: 

We are pleased to be here today to discuss the results of our ongoing 
examination of the safety and efficacY of the anthrax vaccine. My 
testimony is baSed on previous studies2 we have conducted to determine 
(1) the need for a slx-shot regimen and annual booster shots, (2) the 
long- and short-term safety of the vaccine, (3) the efficacy of the vaccine 
and ( 4) the extent to which problems the Food and Drug Adrninistr&tion 
(FDA) found in the vaccine production facility in Michigan could 
compromise the safety, efficacy, and quality of the vaccine. Finally, I would 
like to discuss the effects of the anthrax vaccine on children, pregnant 
women or lactating women. 

As you know, concerns have been raised about the Department of 
Defense's (DOD) anthrax immun1zation program since DOD began 
vaccinating its 2.4 million active duty and reserve members ln 1998. For 
example, some active and reserve military personnel expressed concerns 
regarding the safety and efficacy of the anthrax vaccine after the FDA 
found problems during the inspection of the vaccine production facllity. In 
addition, some Gulf War veterans are suffering from unexplained illnesses 
that they believe might have been caused by anthrax vaccinations receiVed 
during the war. 

The ortginal anthrax vaccine was developed in the 1950s and was first 
produced on a large scale by the Merck Pharmaceutical Corporation. After 
a 1962 study on the vaccine's effect on mill workers, its manufacturing 
process was changed and the Michigan Department of Public Health took 
over as the vaccine's producer. This changed vaccine, which is the vaccine 
being given to U.S. mllitacy pezsonne~ was licensed in 1970 by the Division 
of Biologics Standards, National Institutes of Health. FDA is currently 
responsible for licensing new vaccines and ensuring vaccine safety. 

~ mean~~ relative freedom from harmful dfectti to pemons atfected directly or 
irtdin!ctly by a product that has bilan pnldently administered, taking into consideratiotl the 
character of the product in relation to the COlldition of the recipient a1 the time. Efficacy l8 a 
measure of a product's ability to produce a given response. An e1Yoctive vaccine will provide 
a certain degree of protection for a certain period of time. 

~ Mediesl Resdiness: 1&mes Concerning rile Anthrax Vaccine (GAOO-NSIAD-99-.226, 
July 21, 1999) and Medical Readiness: SafeliY and Efficacy of the Anthrax Vaccine 
(GAOII'-NSIAD-Q9.148, Apri129, 1999). 



Summary No studies have been done to detennine the optimum number of doses of 
the anthrax vaccine. Although annual boostem are given, the need for a 
six: -shot regimen and annual booster shotB have not been evaluated. 

The long-term saf~ of the licensed vaccine has not been studied. 
However, DOD is designing studies to examine the vaccine's long-tenn 
effects. Data on the prevalence and dumtion of short-term reactions to the 
vaccine are lindted but suggest that women experience a. higher rate of 
adverse reactkms than do men. FDAB system for collecting data on adverse 
events associated with the vaccine, which DOD uses, relies on vaccine 
recipients or their health care providers to report adverse events. 3 Studies 
have shown that such systems may not accurately reflect the incidence of 
events due to underreporting. However. data from two recent DOD efforts 
to identify the prevalence of adverse events a&"IDCiated with anthrax 
vaccine show that a higher proportion of women reported both local and 
systemic reactions to the vaccine than their male counterparts. In addition, 
more than twice the proportion of women reported that they missed one or 
more duty slrlfta after their vaccinations than did males. 

A study on the efficacy of the earlier vaccine concluded that it provided 
protection to humans against anthrax penetrating the skin but did not 
provide information to determine its effectiveness against inhalation 
anthrax. In the 1980's, DOD began testing the efficacy of the licensed 
vaccine in animals, focusing on its protection against inhalation anthrax. 
The studies showed that the vaccine protected some animals against 
inhalation anthrax. However, the level of protection varied for different 
species a.J.ld the results carmot be extrapolated to humans. DOD recognizes 
that correlating the results of animal studies to humans is necessary and 
told us that it is plamdng research in this area. 000 also plans to develop a 
second generation anthrax vaccine and, as part of this effort, will need to 
address whether strains of dehbera.tely engineered or naturally occurring 
anthrax. can overcome the protective immunity of such a vaccine. 

FDA's inspections of the vaccine production facility in 1997 and 1998 found 
a nmnber of deficiencies. The deficiencies that FDA identified in its 
February 1998 inspect;jon fall broad1y into two categories: those that might 

..... 



Background 

affect only one or a limited number of batches that were produced and 
those that could compromise the safety and ef:f'lcacy of any or all batches. 
The facility was shut down in early 1998. Anew company, which purchased 
the facility in mid-1998, is addressJng these issues. 

Finally, you expressed concerns about the effects of the anthrax: vaccine on 
children, pregnant women, or lactating women. The anthrax vaccine is not 
intended to be administered to children. pregnant women, or lactating 
women. No studies have been conducted on the vaccine's effects on these 
groups. 

In December 1997, the Secretary of Defense announced that all U.S. forces 
would be inoculated against the potential use of anthrax on the battlefield. 
Initial irrununizatl.on consists of three shots given a.t 0, 2, and 4 weeks 
follo..OO by three additioiUI! shots given at 6, 12, and 18 months. DOD has 
recognized that some of the concerns about using the current vaccine 
might be mitigated in the future through actions such as testing and 
research and a.Qjus1men1B to the program based on new data. 

The inspection process for ensuring vaccine safety is more stringent and 
complex than for chemical drug because vaccines have three distinguishing 
features. First, either they have no clearly chemically defined composition, 
or chemical analysis is extremely difficult. Second, proper evaluation of 
vaccines generally requires measuring their effects in animals. Finally, 
quality cannot be guaranteed from final tests on random samples but only 
from a combination of in-process tesm, end-product tests, and strict 
controls of the entire manufacturing process. 

From the 1970s untll1998, DOD had been procuring the anthrax vaccine 
from a facility owned by the State of Michigan, the on1y facility in the 
country licensed to produce the vaccine. ht 1997 and 1998, FDA identified 
numerous manufacturing problems at the facilicy. In response to concerns 
about the potential1oss of anthrax: vaccine production, DOD began funding 
renovation of the facllity. Production facilities were shut down in early 
1998. In the summer of 1998, the State of Michigan sold the facility to the 
BioPort Corpor&tion for $25 million. DOD contracts were then transferred 
to BioPort. BioPort is addressing manufacturing problems. 



Data on the Need for 
Six Shots and Annual 
Boosters Are Not 
Available 

Vaccine Safety 

No studies have been done to determine the optimum nwnber of doses of 
the anthrax vaccine. The immunization schedule of three doses used for 
the earlier vaccine was based on a regimen developed using animals in the 
early 1960s. However, the number of doses was arbitrarily increased to six 
when three people (two at Fort Detrick and one in a private wool mill) who 
received three doses of the vaccine became infected after exposure to 
anthrax. In a study of the vaccine's human efficacy published in 1962, a 
six-dose schedule was used, and the researchers concluded that the 
vaccine provided protection against anthrax penetrating the skin. The 
study did not provide enough information to detennine whether the 
vaccine was effective against inhalation anthrax. The license for the 
vaccine, which was granted in 19701 calls for the six-dose schedule and 
annual boosters mred in the human efficacy study, and DOD has followed 
this regfmen. In September 1998, the manufacturer submitted an 
Investigational New Drug application to FDA to determine whether the 
number of shots in the initial schedule could be reduced from six to five. 

In November 1971. the Division of Biologics Standards, National Institutes 
of Health, noted an apparent increase in reports of adverse reactions after 
indivic;luals received booster shots. The Division considered it advisable to 
reevaluate the need for annual booste:rs and possibly the amount of the 
booster dose. Although the record is unclear as to whether or not the 
Division requested the manufacturer to conduct a. reevaluation. no such 
reevaluation has been done to date. 

The long-term safety of the licensed vaccine has not been studied 
However, OOD is designing studies to examine the vaccine's long-term 
effects. 

With regard. to short-term safety, data on the prevalence and duration of 
short-tenn reactions to the vaccine are limited but suggest that women 
experience a higher rate of adverse reactions than men. A study on the 
earlier vaccine's safety was done by Philip Brachman and published in 
1962.4 Brachma:n reported on 379 subjects that received this vaccine. The 
study concluded that individual reactions to the va.ccine were relatively 
minor. About 35 percent had local reactions, a figure that varied during the 

4P.S. Brachman et al., "Field Evaluation of a Human Anthrax Vaccine, • American.lolmlal of 
Public Healf.4 voJ. 62 (1962), pp. 832-645. 
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inoculation series. Some recipients developed more severe edema, or 
swelling, that extended to the mid-foreann or wrist. Two individuals had 
systemic reactions in addition to the edema. In addition to this study, some 
data was collected to support licensing of the vaccine but is of limited use 
because some participants had already received the earlier vaccine and it is 
not possible to identify who received which vaccine. 

Post-licensing data are limited because only a limtted number of doses­
about 68,000-were distributed by the manufacturer from 1974 through 
1989. Also, FDA did not establlsh Its Vaccine Adverse Event Reporting 
System untlll990. This S)'Btem, which DOD uses, alerts FDA and the 
Centem for Disease Control to increases in adverse events. However, it is a 
passive surveillance system, which means that FDA and the Centers for 
Disease Control must rely on vaccine recipients or their health care 
providers to report any adverse events after receiving the vaccine. Studies 
show that adverse events are reported significantly less frequently with 
passive surveillance systems than they would be in an active system where 
vaccine recipients are monitored to find out if they had any adverse effects. 

Since DOD's mandatory inoculation program began in 1998, DOD has 
conducted two efforts to actively collect data on the short-term safety of 
the vaccine. These data also allow one to examine gender differences in 
adverse reactions after servicemembers have received the anthrax vaccine. 
The first effort, conducted in 1999 by a DOD physician stationed in Korea, 
was a survey given to service members when they reported for their initial 
six-dose schedule of shots; it asked questions about their reactions to the 
previous shot. Results from this effort reflect the researcher's preliminary 
analysis of the data. The second effort, conducted in 1998-99 at Tripier 
Anny Medical Center, Hawaii, included asmvey on adverse reactions to the 
first three shots when individuals reported for their fourth shot and later 
included a. follow-up survey on adverse reactions to the fourth shot. 

According to the data gathered in both efforts, a higher proportion of 
females reported reactions to the anthrax vaccine than did their male 
counterparts. Table 1 summarizes the mtes of all reported reactions to the 
vaccine in Korea. The data show that a higher proportion of females 
reported reactions than males. 

..... 



Table 1: Pnlllmlnary Dina on Gander Dltfer81tcea In tM Reporbld AD of Adveru 
fteectlons to the Anthru. v.cclne, From Kor. Survey (1811) 

Males F8mafee 
Percent (number of daa) Percent (number at dosea) 

Note; Tl'lla rapnaen1s a preliminary analyllls of the data by the reeean:her, lind at the time of our 
rwltw. data on reactions to the thll'tl shot were not available. 

Source: DOD 1999. 

The data gathered in Korea also show that after the first two shots. more 
than twice the proportion of women than men reported systemic reactions 
of fever. malaisE; or chills than did men (see table 2). 

·- Mallll1e Chills 

Oooe ..... Female ..... - 11818 Female 

"""'""' (pon:ont) (poloent) (poloent) (pament) (porcen1) (poloent) 

Flrst 0.9 2.8 6.0 15.6 1.5 5.5 

Second 1.7 4.8 7.1 15.4 1.9 4.0 

Notlt: lll!s repraaents s preliminary analysis of tns clata by the r888llfClNir, arul at the time of our 
IVflow, data on reactions 1o the third doee wars not alltlllsblo. 

Soon:e: DOD. 

The Trlpler survey also demonstrates gender differences in reported 
reactions (see table 3). These data show that a higher proportion of women 
reported making an outpatient visit after a. vaccination than their male 
counterparts. In additiOfit more than twice the proportion of women 
reported that they missed one or more duty shifts after their vaccinations 
than did males. In light of the fact no gender specific data were available 
from the pre-licensure sb.ldies, these findings underscore the need for 
monitoring to better understand the specific effects of this vaccine in 
different groups. 

-· GAOII'·NSIAI)..00.48 



Vaccine Efficacy 

labia 3: Qencler D1trtnnc:es In Aepcrt.t Local Reactlone, OU1:pdent Medical Vlslta, 
and MIIIHCI DutJ, Fmm Trlpler Army Medtcal Canter Survey (1988-18) 

Dooe1 00002 Dau3 ...... - (percent) ( ....... )(-) ( ....... ) 
Moderate to 118Wre redness (m) 17.15 20.4 17.2 31.6 

(f) 49.1 46.9 51.4 39.8 

SWalllng Of lower arm (m) 9.7 9.5 92 7.1 

(f) 13.4 13.5 13.0 8.4 

Pain llmiHng motton of elbow (m) 9.7 8.7 7.6 7.9 

(Q 17.1 13.5 11.7 8.6 

Looallzed ItChing (m) 25.2 25.7 24.5 27.7 

(Q 62.6 60.4 57.9 39.2 

Lump or knot (m) 69.9 84.4 "'' 65.5 

(Q 89.9 87.8 836 73.2 

Muscle soreness (m) .... 84.7 61.8 60.4 

(Q 79.7 76.4 70.8 81.6 

Outpatient madlcal visit (m) 5.3 2.0 2.7 

(Q 10.0 13.8 3.9 

Missed one or more shifts of duty (m) 22 2.0 0.9 • 
(f) 5.0 5.1 3.9 

Note: Between ~1 and 471 man and b8tWeeo 74 and 83 women responded to each que!illon Ofl thE! 

~-. 
"Data were not IMIIIabla 

saurca: DOD. 

Studies on the efficacy of anthrax vaccine have been limited to a study of 
the efficacy of the earlier vaccine for hUII\8.IIS, and studies of the efficacy of 
the licensed vaccine for animals. The only study of the efticacy of the 
vaccine for hwnans was perfonned by Brachman, using the original 
vacchte. The Brachman study claimed that the vaccine gave 93 percent 
(and a lower confidence limit of 65 percent) protection against anthrax 
penetradng the skin. lt found that the number of individuals who 
contracted anthrax by inhalation was too low to assess the efficacy of the 
vaccine against this fonn. There has been no specific study of the efficacy 
of the licensed vaccine in humans. Rather, its efficacy in humans has been 
inferred from other data, including a. reduction in the incidence of anthrax 
following irrununization of ~risk individuals and from animal experiments . 

.... , GAOII'·NSIAD-00-4.8 



' 

Vaccine Manufacturing 
Process 

Beginning In the late 19BOs, DOD began studying the efl'lcacy of the 
licensed anthrax vaccine on animals, using guinea pigs, rabbits, and 
monkeys. All of these studies support the view that ln these animals, the 
licensed vaccine can protect against exposure to some stzains of anthrax 
either by inoeulatlon or 1nhalation. It is clear, however, that animal species 
differ in their susceptibility. Studies of guinea pJgs show that some anthrax 
strains are more or less resistant to vaccines for humans but are proteCted 
by the Uve spore veterinary vaccine.~ 

Research using monkeys showed for the first time that monkeys. could be 
protected against aerosol exposure. 6 However, several studies have shown 
no direct comparison of immunity in humans to that in monkeys. DOD 
offictals recognize tha.t correlating 11\e results of animal studies to humans 
is necessazy and told us that DOD is planning research in this area. DOD 
also plans to develop a second generation anthmx: vacclne, and as part of 
this effort, it will need to address whether strains of deliberately 
engineered or naturally occuning anthrax can overcome the protective 
immunity of such a vaccine. A variation in virulence among anthrax strains 
and a variation in relative resistance to vaccine-induced immunity have 
been obsenred in experiments on animals. However, the reasons for the 
varia.tlon have not been scientifically proven. 

The quality of a vaccine .is closely linked to its manufacturing proce&'!l, 
which must be rigorously controlled to ensure that batches of vaccines 
produced on different occasions are of consistent quality. Accordingly, 
vaccine production is very highly regulated to ensure that the products are 
of consistent quality and safe and eft'ective for the purpose(s) for wllich 
regulatory approval was granted. Untill993, FDA inspectors did not 
inspect the MDPH facility where the anthrax: vaccine was made. According 
t.o FDA, access was not granted because its inspectors had not been 
vaccinated against anthrax. DOD conducted inspections, however, and 
identified deficiencies during a March 1992 inspection, including the 
absence of stability studies. 

liP.C.B Thmbull, et al, "Development of antibodies to protect!.ve antigen and lethal factor 
components in humana and guinea plgB and their relevance to protective ltnmUIIlty, ~ 
Infecttor.lmmwwiOD vo1. 52 (1988) pp.3fi6.363. 

~B. E. Ivins, etel, •Emcacy cia standard. human anthrax vaccine against Bacdllus anthracis 
aerosol cballenge in rhesll8 monkeys," Proceedings of the IntemBtionaJ Wor:hlhop oo 
Anthrax, Sallsbwy Medlcal Bulletin, Spec.ial Supplement no. fr1 (1006) pp.l25-126 . 
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Effects of the Vaccine 
on Children and 
Pregnant and Lactating 
Women 

('1131U9) 

FDXs subsequent inspections of the production facility in 1997 and 1998 
found a number of deficiencies. The deficiencies that FDA identified in its 
February 1998 inspection fall broadly into two categories: those that might 
affect only one or allmited number of' batches and those of a generic nature 
that could compromise the safety and efficacy of any or all batches. The 
faclllty received warning letter5 from IDA, including one in March 1997 
stating its Intent to revoke the facility's license. In 1998, the manufacturer 
closed ltll plant, which Is now being renovated. DOD luis directed that 
supplemental testing for purity, potency, sterllity and safety be done on the 
lots approved by FDA before the current vacctnatl.on program began. 

The anthrax vaccine is not intended to be administered to children. 
pregnant or lactating women,. and consequently no studies have been 
conducted to determine the specific effects of administering the anthrax 
vaccine to these groups. Before approving vaccines or drugs for marketing, 
FDA currently requires the submission of clinical data broken down by 
(among other things) gender and age. FDA then evaluates these data to 
detenn1n.e efficacy and safety for specific subgroups of the general 
population.ln addition, depending on FDA's assessment of clinical data, 
specific labeling requirements pertaining to potential effects on pregnant 
women, nursing mothers and pediatric use may also be required. However, 
the Division of Biologics:, National Institutes of Health, which licensed the 
vaccine in 1970, did not require the submission of data broken down this 
w~. 

Mr. ~ thil!l concludes my statement. I will be happy to answer any 
questions you may have. 

CoDtacts and Acknowledgments 

For future contacts regarding this testimony, please contact Kwai-Cheung 
Chan at (202) 512-3652. Individuals making key contributions to this 
testimony included Sushi1 K. Sharma, Jonathan R. Tumin, and Howard 
Deshong. 
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United States General Accounting Omce 

GAO Survey of Issues Associated with the 
Anthrax Vaccine Immunization Program 

Introduction 

The United States General Accounting Office (GAO) is the 
independent investigative arm of the Congress. It is not 
affiliated with the Department of Defense or the Military 
Services. The Chainnan of the House Coounittee on 
Govemmcnt Reform has asked the GAO to gather information 
on the views of cunent and former members of the Guard and 
Reserve concerning the military's Anthrax Vaccine 
Immunization Program (AVIP). We are also collecting general 
background information, specific information from those who 
have received the immunizations, and information on other 
issues related to the administration of the program. 

Following the instructions provided, please complete the 
questionnaire in its entirety. At the end of the questionnaire you 
may provide any additional written comments you may have. 

Thank you in advance for your cooperation. 

Privacy Protection 

GAO will take steps to protect the privacy of the information 
you provide. For that reason, we have purposely not asked you 
to provide information that can readily or easily identify you. 
Your responses will be aggregated In our report, and you 
will D.!l1 be pereonally Identified. 

Return to: 

GAO 
Room4015 
441 G Street NW 
Washington, D.C. 
20548 

AITN; Anthrax 

Dlractlons for Completing This Survey 

The survey should take about 20 to 30 minutes to complete. We 
encourage you to answer each question as honestly and as 
completely as possible. Providing infonnation is vo.luntary; 
however, your views on these issues are very important to tbe 
Congress. 

&fore choosing a" answer, please read each question and all 
possible response choices carefully. You may use a pen or 
pencil to marie your answers. 

Some response choices are followed by a skip instruction. This 
instruction. to skip to another question following a response 
choice, is there to save you time and to prevent you from 
answering questions that don't apply to you. If you select a 
response that is followed by .. ~Skip to Question _." please skip 
to the question indicated and do&answer any questions 
between your current answer and the specified question. 

You will be asked to supply two types of answers. 

Most often, you should check only ~ answer, but a few 
questions may ask you to "Check g]l that apply. • For this 
type of question, you should place a check mark in the 
circle(s) next to the one or more answers that best describes 
your situation or your opinion. Where we ask for your 
opinion, there arc no right or wrong answers. Your honest 
opinions are what we seek. 

• A second type of question asks you to write a short answer 
or a more detailed statement. If you need additional space 
for your answer, it is provided on the last page of the 
survey. Be sure to indicate the question number when you 
write any additional comments on the last page. 

Points of Contact 



Background and Current Status 

I. Of what service are you currently a member? If you 
are no longer in the service, of what service were you 
last a member? (check one) 
0 Air National Guard 
0 Air Force Reserve 
0 Army Guard 
0 Anny Reserve 
0 Naval Reserve 
0 Marine Forces Reserve 

1:. Are you now, or were you last assigned as an AGR or 
Technician? (check one) 
0 Yes 
0 No 

3. What is your current military status? (check one) 
0 Assigned to unit (Guard or Reserve) 
0 Inactive (IRR or IMA} 
0 Separated 
0 Retired 
0 Other @lease specify):-------

4. What is your current paygrade or, if you have 
separated from the military, what was your paygrade 
at the time of your separation? (check one) 

Military 
0 EI-E3 
0 E4-E6 
0 E7-E9 
0 01-03 
0 04 and above 
General Schedule 
0 GSl-GSS 
0 GS6-GS8 
0 GS9-GS12 
0 GS13 and above 
Wage Grade 
0 WGl-WGS 
o WG6-WG8 
0 WG9- WGI2 
0 WG13-WG15 

5. Are you currently employed in a flying position with 
the commercial, corporate, or general aviation sector? 
(check one) 
0 Yes 
0 No 

Change in Military Status 

6. Have you changed your military status (e.g., 
transferred to another unit, left the military, or moved 
to inactive status) since March 1, 1998? (check one) 
0 Yes 
0 No 7Skip to Question 20 

7. 0" what approximate date did you last change your 
military status? (enter the month 011d year, e.g., "Q6/98') 

I 
M Ml Y Y 

8. What was your last change in military status? (check 
one) 
0 Transferred to another unit 
0 Moved to inactive status 
0 Left the military 
0 Other (please specify): _________ _ 

9. When you last changed status, approximately how long 
had you served in the military? (enter the number of 
years and months) 

yea<S months 

10. When you last changed status, were you in a military 
flying position? (check one) 
0 Yes 
0 No 7-Sidp to Question 14 

11. When you last changed status, approximately how 
many military flying hours bad you accumulated? 

hours 

12. What was your duty position when you last changed 
status? (check one) 
0 Pilot 
0 Flight Engineer 
0 Loadmaster 
0 Navigator 
0 Crew chief 
0 Flight attendant 
0 other {please specify): ---------

13. If you were a pilot, what crew position did you hold 
when you last chqed status? (check one) 
0 Not applicable, not a pilot 
0 Flight examiner 
0 Flight instructor 
0 Aircraft commander 
0 First pilot 
0 Co-pilot 
0 Other (please specifY): ---------



Reasons for Change in Military Status 

14. What official reason(s) did you provide in your 
paperwork andfor exit interview regarding your last 
change in status? (t:hec.t all tlttd gpply) 
0 None 
0 Eligible for retirement 
0 Family reasons 
0 Other employment opportunity 
0 Heavy unit workload (general OPTEMPO) 
0 Unit momle 
0 Individual momle 
0 Military immunization program in general 
0 Anthrax immunization 
0 Other @lease spec(fy): ______ _ 

15. Did the real reason(s) for your lost change in status 
match the official reason(s) provided to the military in 
yo11r paperwork and/or exit interview? (died' tme) 
0 Yes 
ONo(please ezp/4in): _______ _ 

16. To what extent did each of the following factors 
influence your decision to change your status or leave 
the military? (died Dill! circle for each itelll) 

I-To lillie or /IOtxtut 
I -1 To mme uJent 

--ToammletJ/eullml 
I I l -ToogretJJextet~t 

, , -Too 1'1'1)1 grem ertent 
I I I I I 

0 0 0 0 0 a. Eligible for retirement 
0 0 0 0 0 b. Family reasons 
0 0 0 0 0 c. Other employment opportunity 
0 0 0 0 0 d Heavy "nit workload (general 

OPTEMPO) 
0 0 0 0 0 e. Unit morale 
0 0 0 0 0 f. Individual morale 
0 0 0 0 0 ~ilitaryimmunizationprogramin 

genernl 
0 0 0 0 0 h. Anthrax immunization 
0 0 0 0 0 i. Other (please specifY). __ _ 

17. Which of the factors listed in Question 16 is them 
most important reason for your decision to change 
your status or leave the military? (dted: mte) 
OEligible for retirement 
0 Family reasons 
0 Other employment opportunity 
0 Heavy unit workload (general OPTEMPO) 
0 Unit morale 
0 Individual morale 
0 Military immllili.zation program in general 
0 Anthrax immunization 
0 Other @lease specify):--------

18. If you are either separated or are no longer in 
military flying status because of the anthrax vaccine 
immunization program, would you consider returning 
to a unit or to military flying status if the anthrax. 
vaccination were not mandatory? (ched 111ft!) 
0 Not applicable 
0 No 
0 Probably no 
0 Uncertain 
0 Probably yes 
0 Yes 

19. Did your change in status result in the forfeiture of 
your military retirement benefit? (c/led 0111!) 
0 Yes 
0 No 
ODon'tknow 

Flying Status 

21. Do you plan on changing your military status (e.g., 
transferring to another unit, leaving the military, or 
moving to inactive status) within the next 6 months? 
(Wd mr) 
0 Yes 
0 No-:}SJdp to Question 22 
0 No/applicable, left the military or moved to inactive 

""""') ~Skip to Qvediott 27 



21. To what extent have each of the following factors 
influenced your decision to change your status or leave 
the military within the next 6 months? 
(d'a::l" 01/t! clrde for 1!8& item) 
-Tolirtleor 1101/lXIe/ll 
I - To some Weill 
I I -To 61110derate a/elli 
I ! I -To 11 gi'Mt atoll 
I I. I. I. -To a verygroolatelll 
! I I 1 I 

0 0 0 0 0 a. Eligible for retirement 
0 0 0 0 0 h . Family reasons 
0 0 0 0 0 c . Other employment opportunity 
0 0 0 0 0 d . Heavy unit workload (general 

0 0 0 0 0 c. 
0 0 0 0 0 f. 
00000 g. 

0 0 0 0 0 h. 
0 0 0 0 0 i . 

OPTEMPO) 
Unit morale 
Individual morale 
Military immunization program in 
general 
Anthrax immunization 
Other (please specify). __ _ 

22. Are you currently in a military flying status? (dret:lc 

one) 
II Yea 
II No ?Skip to (JudfPit 27 

23. What is your current military flying status? (lfrer.t one) 
I Flying 
0 Non-flying (DNIF) 
0 other @lease specifY); __ _ 

24. Approximately how many military flying hours have 
you accumulated? 

___ hou" 

25. What is your current duty position? (dredone) 
OPilot 
0 Flight Engineer 
0 Loadmaster 
0 Navigator 
0 Crew chief 
0 Flight attendant 
0 Other (please specify): ---------

26. If you are a pilot, what is your highest crew 
qualification? (ckcl:one) 
o Not applicable, not a pilot 
0 Flight examiner 
0 Flight instructor 
0 Aircraft commander 
0 First pilot 
0 Co-pilot 
0 Other @lease specify): ----------

Anthrax Vaccine Immunization Program 

27. Did the military provide you with information about 
whom to contact within the military if you had any 
questions about the anthrax vaccine immunization 
program? tmed" one) 

D Yea 
I No 
IIDon't know/can't remember 

211. Did the military infonn you of DOD's anthrax. vaccine 
immunization program website on the Internet? 
(ckmt<me} 
II Yea 
• No 
D'Don't know/can't remember 

29. Have you visited the website? (~ IIIII!) 
IJ Yea 
o No ?Skip to (J#eBiion 31 

30. How satisfied are you that the infonnation provided at 
the DOD webslteis ••• (check onecirclefor mm item) 

-Very Sfi/Isfled 
I --Moderately:~alisfied 

I I -Neither aatbfttd nor dinutlsfteA 
I I I -Moderutety d/r.stJtiqied 
I I I I -rerydiUlllisfzed 

I I I I I 
0 0 0 0 0 a. Complete? 
0 0 0 0 0 b. Accurate? 
0 0 0 0 0 c:. Timely? 
0 0 0 0 0 d. Unbiased? 
Comments: 

31. Did the military provide you with oral or written 
infonnation about each of the following? (dredone --m--Y~ 

I -No 
--Don"t k110wkM ~ reml!llfbu 

I I I 
0 0 0 a. The military threat from anthrax 
0 0 0 b. The vaccine's effectiveness in battlefield 

exposures 
0 0 0 ~. The history and past "sage of the vaccine 
0 0 0 d. The short-term safety of the vaccine 
0 0 0 e. The long-term safety of the vaccine 
0 0 0 f. The possible side effects from and 

reactions to the vaccine 

Comments:-------------



32. How satisfied are you that the mililary has provided 
you with complete and accurate information about 
each of the following? (check one circle for each item) 

--Very wrisfieJ 
] -Motlera1ely sa1/sjltd 
I I -NeiJhe,. UJllsfied nor dissatiiflerl 
I I I --ModeraleiydissaWfliMI 

I I I -Jiery rlissfltisfied 

I I I I I 
0 0 0 0 0 a. The military threat from anthrax 
0 0 0 0 0 b. The vaccine's effectiveness in 

battlefield exposures 
0 0 0 0 0 c. The history and past "sage of 

the vaccine 
0 0 0 0 0 d. The short-term safety of the vaccine 
0 0 0 0 0 e. The long-term safety of the vaccine 
0 0 0 0 0 f. The possible side effects from and 

reactions to the vaccine 

Cornmrnu'------------------------

33. To what extent are you concerned about the anthrax 
vaccine and the following issues? (check one circle/or 
each item) 
-To lillie or no ex/e/11 
I -To J(}llle e.uem 
I I -Toam00erate~l£m 

I l -'lb a grenl atenl 
I I I I -Too very grent men1 
I I I I 

0 0 0 0 0 a. Male fertility 
0 0 0 0 0 b. Female fertility 
0 0 0 0 0 c. Possible health effects on offspring 
0 0 0 0 0 d. Increased risk for auto-immune 

disease 
0 0 0 0 0 e. Other (please specify): ______ _ 

34. How 1!fS do you believe immunizations in general to 
be? (check one) 
0 Very safe 
0 Moderately safe 
0 Neither safe "or unsafe 
0 Moderately unsafe 
0 Very unsafe 
0 Don'tknow 

35. How effective do you believe immunizatioru; in general 
to be? (check oneJ 
0 Very effective 
0 Moderately effective 
0 Neither effective "or ineffective 
0 Moderately ineffective 
0 Very ineffective 
0 Don't know 

36. Would you have any concerns about safety if additional 
vaccines for other biological warfare agents were 
added to the mili1ary immunization requirement? 
(check one) 
0 Yes 
0 Probably yes 
0 Uncertain 
0 Probably no 
0 No 

37. Did the mililary provide you with information 
concerning what action you should take in the event 
you experienced side effects from or reactions to the 
anthrax vaccination? (check one) 
0 Yes 
0 No 
0 Don't know/can't remember 

38. Were you exempted from taking any of the anthrax 
vaccine shots?· (check one) 
(} Yes 
0 No ~kiptoQuesdon 40 

39. Why were you exempted from taking the anthrax 
vaccine shots? (check&that apply) 
0 Chronic illness not associated with the vaccine 
0 Chronic illness associated with the vaccine 
0 Local reaction to the vaccine 
0 Pregnancy 
0 Other @lease explain): __ . 

---------

40. If the anthrax vaccine immunization program were 
voluntary, would you volunteer to take the shots? 
(check one) 
0 Yes 
0 Probably yes 
0 Uncertain 
0 Probably no 
0 No 

41. Have you received any of the anthrax vaccine shots? 
(check one) 
0 Yes 
0 No ~kip to Question 57 

42. How many anthrax vaccine shots have you received? 
(enter the number of shots including the mmual booster) 

_____ shots 

43. When did you receive your flrsl shot? 
(enter the month and year, e.g., "08199'') 

I 
M Ml Y Y 



44. Did you experience !J!I side effects from or reactions to 
any of the shots (such as redness, swelling, fever, 
headaches, or any of the side effects or reactions listed 
on the chart in Question 45 below)? (check one) 
0 Yes 
0 No -;)Skip to Question 57 

45. For each shot, indicate ill of the side effects or 
reactions that yon experienced. If you had no side 
effects or reactions to any given shot, check "None" in 
the box for that shot. Under each shot number, indicate 
the duration of the side effects or reactions you 
experienced by coding with the appropriate letter code 
shown on the right. 

Side Effect(s) or Reaction(s) 

a. None (check if there were no side effecls.lreactions) 
Local Reactions: 

b. Redness (2.5" or less in diameter) 
c. Redness (greater than 2.5" in diameter) 
d. Swelliaf in arm 
e. Burning sensation in arm 
f. Arm pain/1im!ted motion 
• Itching in arm 

h. Knotllump in arm 
Systemic and other reactions: 

i. Chills 
• Fever 

k. Extreme fatigue 
I. Dizziness 
m Headaches 
n. Blurred vision 
o. Numbness in extremities 
•. Joint pain 

lq. Memory loss 
r. Blackouts 
s. Rinv;int in ears 
t. Insomnia 
u. Nausea 
v. Other (please describe in the space below 

1 

~::- f'!r Short duration reactions lasting less than 24 hours. 
M- for Medium duration reactions lasting from! to 3 days, 
L-for £,ong duration reactions lasting 4 to 7 days, and 
E. -for Extended duration reactions lasting Q!:£! 7 days 

Shot number 

2 3 4 5 6 r -• " 



46. For each shot indlcated of the consequences of the 
side effects and reactions you experienced Jf there 
were no consequences as a result of the side effects or 
reactions to a particular shot, check the box labeled 
''None"for that shot. 

Consequences of Side Effect(s) or 
Reaction(s) 

•• 
None (check if there were no consequences of the 
side ~ffects/reaclions) 

b 
Restricted activity (enter # of days for the 
applicable shot) 

'· 
Limited duty (enter# of days for the applicable 
~hnll 

d. 
Missed military work (enter# 0 f days for the 
applicable shot) 

•• 
Missed civilian work (enter# of days for the 
applicable shoO 

t Required prescribed medication(s) (enter# of 
' Ways for the applicable shot) 

- Went to military clinic or doctor (enter# of times 
•• or the applicable shot) 

Went to private clinic or dodor (emer #of times 
b. ,/' ............. "" -~ '" "'·- ·' 

i. Hospitalized (enter# of days for the applicable shot) 

j Sent for specialized consult/treatment {enter#of 
' times for ODD!icable shotJ 

k. Other (please describe in the space below) 

Shot number 

1 2 3 4 5 6 i -• " 



47. Were you given any other vaccine shot(s) at the same 
time that you received the anthrax vaccine shot? (clteck 
one) 
c y •• 

If Yes, please specify whlch vaccine(s): 

0 No 
0 Don'tknow 

48. Have you had any prior history of adverse reactions to 
any prescription drugs or vaccines other than the 
anthrax vaccine? (clleck OIJI!} 

o Yu (pk=e desaiOe). --------

0 No 
ODon'tknow 

49. Did you discuss your side effects from or reactions to 
the anthrax vaccine with military health care personnel 
or your superiors? (clteck OIJI!} 
o Yes 
0 No-?Skip to {}6l!sf:imr 51 

50. How did they respond? (imlicatz to w.kom yoat«lked. 
mill/my lttwltlt care personnel or your ~ 111111 ltoU! 
riMy~ 

51. From whom did you receive treatment for your side 
effects or reactions to the anthrax vaccine? (tWet* tme} 
0 Both military and civilian health care personnel 
0 Military health cue personnel only 
0 Civilian health care personnel only 
0 Noone 

52. If you have nf!1 received treatment for your side effects 
or reactions to the anthrax vaccine, what were your 
reasons for not seeking treatment? (dteckBtlmt gpp/y} 
0 ~ot applicable, I did receive treatment 
0 Didn't have time, too busy 
0 Treated myself for the side effect{s)lreaction(s) 
0 Side effect{s)/reaction(s)were not severe enough 
0 Fear of ridicule 
0 Pm;sible loss of flight status 
0 Possible adverse effect on my career 
0 Other (please e:rplain}. 

53. If you received any treatment from military health care 
personnel for your side effects or reactions to the 
anthrax vaccine, how satisfied are you with the 
treatment you received? (dut:lc one} 
0 I did not seek or receive treatment from the military 

for my side effects or reactions to the vaccine 
0 Very satisfied 
0 Moderately satisfied 
0 Neither satisfied nor dissatisfied 
0 Modemtely dissatisfied 
0 Very dissatisfied 

54. Are you aware of the Food and Drug Administration's 
Vaccine Adverse Events Reporting System (VAERS) 
which the military is using to report adverse reactions 
to the anthrax vaccine? 
{c/red: one) 
0 Yes 
0 No-?SkiptoQuestion 51 

55. Did you report your side effects or reactions to the 
Vaccine Adverse Events Reporting System (VAERS)? 
(cited one) 
0 Yes 
ONo (pk=eerplamfi:._· _______ _ 

56. To your knowledge, did the military report your side 
effects or reactions to the vaccine to the Vaccine 
Adverse Events Reporting System (VAERS)? (cluck 
one) 
n Yes 

0 No 

If yes, please specify the approximate date if 
known (e.g., "03/99 '') 

M Ml Y Y 

0 Don'tknow 



57. Are you? (check one) 
0 Male ?Skip to Question 62 
0 Female 

L Anthrax Vaccination-Women's Issues 

58. Did the m!Iitary provide you with information (in 
briefings. brochures, etc.) about the anthrax vaccine 
and the following women's Issues? (check one} 
··Yes 
1 -No 

-Don ~ Juwwkml ·1 remember 
I I I 

0 0 0 a. Pregnancy Immediately after the shot 
0 0 0 h. Breast feeding after the shot 
0 0 0 c. Future pregnancy rtsk 
0 0 0 d. other (please specify): _____ _ 

59. At the time you received the anthrax vaccination 
shot(s), did medical personnel advise you not to take 
the vaccination if you were pregnant or possibly 
pregnant? (check one} 
0 Not applicable, I have !1QI received an anthrax 

vaccination 
0 Yes, always 
0 Yes, sometimes 
0 No 
0 Don't know/can't remember 

an. Have you expressed any concerns to military medical 
personnel or your unit superiors about any female­
speclflc issue as it relates to the anthrax vaccine? (check 
one) 
0 Yes 
0 No ~kip to Question 62 

81. How satisfied are you with the military's response to 
your female-specific concerns about the anthrax 
vaccine? (check one} 
0 Very satisfied 
0 Moderately satisfied 
0 Neither satisfied nor dissatisfied 
0 Moderately dissatisfied 
0 Very dissatisfied 

Quality of Service Issues 

62. In general, how satisfied are you now, or if you are 
separated from the service, how satisfied were you 
prior to your separation with •• . (check one circle for 
each item) 
-Very sati!fltd 
I -Molferately:r~~tisfied 

! I -Neithet- ullsfied noNfinatisfied 
I I l --Mot!erat.ely diut~tisfred 
l I. I . I .-Verydislatt.sfml 
I I I I I 

0 0 0 0 0 a. Military values? 
0 0 0 0 0 h . Military lifestyle? 
0 0 0 0 0 c . Morale in your unit? 
0 0 0 0 0 d • Availability of equipment/spare 

parts in your unit? 
0 0 0 0 0 e • Amount of off-duty free time? 
0 0 0 0 0 f. Your overall experience in the 

Guard/Reserve? 

63. In general, how satisfied are you now, or if you are 
separated from the service, how satisfied were you 
prior to your separation with the leadership of ... 
(check one circlefor each item) 
-Yery smisfied 

··Mmkrnlel)' satisfied 
-Neither salisfied nor dlssal{sjietl 

I I I -Moderately dissntisfretl 
, , , , -Yerydissnti.sfied 
I I I I I 

0 0 0 0 0 a. Your lmmediatemilitary 
supervisor? 

0 0 0 0 0 b. Senior military leaders above your 
unit level? 

0 0 0 0 0 c. DOD and SeNice civilian leaders? 

64. Overall, to what extent, do you support the miUtary's 
anthrax vaccine Immunization program? (check one} 
0 To a very great extent 
0 To a great extent 
0 To a moderate extent 
0 To some extent 
0 To little or no extent 

65. In your opinion, to what extent, do the following 
groups or Individuals agree or disagree with your views 
on the military's anthrax vaccine Immunization 
program? (check one circle for each item) 
-strongly ogrre with my lliew! 
I - Generally agree with my 'liews 
I j -Neither fl8ret! nor disogru with 1IIJ vkws 
l , I -Gt~~ernl/y disogr«> widt my views 
; , , , -SrronRIY disagree with my views 
l , , , , -Dcm 't fuu)w 

I I I I I 
0 0 0 0 0 0 a. Your Immediate family 
0 0 0 0 0 0 b. Your co-workers 
0 0 0 0 0 0 c. Superiors at your unit 



Additional Comments 

66. Do you have any other comments that you would like to supply about anything discussed in this survey? 

-··-··-----

------------------· 

--·-------------·-·-·---

-----------·-----

--·-·-·--·---

·------

----------------------

---------··--

-------- ----· 

---·--·--

-·--·-·-----

---.-·-----·· 

·-·-·-··-·-----

Thank you /or your participation. 

• Please return t/Jis survey in tbepre--addressed business reply envelope that was enclosed with the survey. 

At the same time, please mail back the enclosedpostcard seoaratelv. This will guarantee that we cannot 
associate your name with your survey and, at the same time, let as know that you have returned the survey. 
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U.S. service members potentially were exposed to a broad range of risk factors during the Gulf War. The Committee evaluated the potential health effects of 
sevetal suspected risk factors, which were selected based on our charter, previous reports on Gulf War veterans' illnesses, and ex.pen and stakeholder testimony at 
meetings held nationwide. We also have auempted to analyze the ex.tent and likelihood of exposure to these risk factors duriDgthe GulfWar.ln most iosbm=>, 
however, exposure data have been difficult to obtain or nonexistent. Thi&ch.apterreporta the Colllli!ittee's findings on the following risk factors: 

• pesticides, 
• chemical warfare agents, 

biological warfare agents, 
• vaccines, 
• pyridostigmine bromide, 
• infectious diseases, 
• depleted uranium, 
• oil-Well fire smoke, 
• petroleum products, and 
• psychological and physiologkal stress. 

The chapter first reports what is known currently about pos.&ible U.S. troop exposure to each risk factor. Following this analysis, we discuss health effects known 
to date, and we present our findings and rec<lmmendations in the final section of this chapter. 

EXPOSURE TO RISK FACTORS IN TilE GULF 

As described in the Committee's Interim Reporr, few exposure data exist on many key Gulf War risk facrors. In fact, for most of the risk factors we analyzed, the 
only exposure information avmlable today is anecdotal recollections of Gulf War veterans. As a consequence, it will be difficult to link, in a scientifically valid 
manner, any adverse health outcomes detected by ongoing research to specific expoi!U.OOS or risk factors. As nt>ted in chapt~r 2, the Committee has concluded that 
DOD's Persian Gulf Registry of Unit Locations will be of little use for investigating questions about Gulf War veterans' health issues and is certainly an 
inadequate substitute fur missing exposure data. 

E:o:po~nre to Pesticides 

Precise records exist for pesticides DOD shipped to the Gulf region (table 4-1 ). All pesticides shipped were approved by EPA or FDA for general use in the 
United States at the time of the GulfWar. U.S. consumers can purchase these at grocery, gardening, and other stores in products such as: OFF® and Cutters® 
(DEE1), Raid® Ant and Roach Killer Spray and Raid® Yard Guard (permethrin), Black Flag® lnsoct Sprey (Baygon), permethrinspray for treating clothes, and 
a variety ofOrtho® brand aOO other name brands of gardening products containing carbaryl, diaz.inon, malathion, chlorpyrifos, and pennelhrin. 

While DOD can docwnent what pesticides were shipped--and how much-there are virtually no records available today on how these p()S(jcides were used in tbe 
Gulf region. DOD made no provisions for collecting or keeping distribution or use records ofU.S.-shippcdand approved products. Reports from a few veterans 
about the use of other, locally obtained, unapproved pesticides are impossible for the Committee to followup. 

Assuming DOD adhered to its policies oo pesticide use. its programs closely parallel those established by EPA and FDA regulations for domestic pesticide use. 
According to DOD policy, the majority of U.S. service members had access to two pesticides: permethrin in a spray can (for treating uniforms} andDEET liquid 
or stick as a personal mosquito and fly repellent DOD reports about 2.1 spray-cans of pennethrin and 2.0 tu.bes of DEET (33 percent fonnulation} wete shipped 
to the Gulf for each U.S. service member. According to DOD, U.S. troops were not provided withpennethrin pretreated uniforms. All other pesticides shipped to 
the Gulf region were to be used only by specifically trained individuals or for special applications. Fot example, lindane apparently was used nearly exclusively 
on Iraqi prisoners of war as a delousing agent. 

Expoliure to Chemical Warfare Age!IU 

DOD has fully acknowledged one case ofCW agent e11.posure. U.S. Army Sergeant Fisher was~ to a small amonnt of mustard agent while patrolling an 
Iraqi bunker during the war. Diagnosis was made on the basis of small chemical bums on his arms consistent with mustard exposure. 52 DOD a!ro hE~S confirmed 
nerveagentdetectio!lll by Czech units, but has identified neither sources nor potentially exposed U.S. troops. 13·119 DOD has confirmed release of nerve agent at 
Khamisiyah in March 1991, and the Committee has concluded that troops near the demolition activity should be preswned 10 have been exposed to some level of 
nerve agent (see chapter 2). 1be Committee does not presume, however, that this implies long-term health effects in those exposed. DOD continues to investigate 
other reported CW agent d..te<:tions. 

Except for the Fisher incident, DOD reports in-theater medical surveillance observed no immediate or cl:wacleristic poisoning symptoms from any exposure to 
CW agents. According to representatives from the U.S. Anny Medical Corps, which was responsible for training medical personnel to be alert during the war for 
signs and symptoms of CW agent exposures, characteristic poisoning from nerve agents such as sarin and soman were not seen by medical perwnnel during the 
Gulf War. 52 At least one other DOD medical repre 

sentative, however, posits that a presumption of low-level exposure to OP netVe agents should be made when evaluating unexplained medical problems reported 
by some Gulf War veterans.l3 

http://www.gwvi.govlch4.html 9/4198 
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Exposure to Biological Warf11re Agents 

Based on classified and public infonnation currently available, the Committee has concluded there is no persuasive evidence that LS. troops were exposed to 
BW agents during the GulfWar.35.SU<.I 19·148·274 We note our determination is based on imperfect information. For instance, the United Nations cannot verify 
the quantities and weaponization stat..s oflmqi BW products because Imq claims it unilaterally destroyed all ita biological weapons. Additionally, the United 
States did not deploy a real·time BW agent detection system during the war. 

Two salient factors. however, led to the Committee's conclusion. First, there were no verified detections of anthrax or botulinum toxin during the war. Second, 
stateside examination of soil samples and enzyme assays did not reveal the presence of BW agents. The Committee's review ofU.S. Army hospital admissions 
records identified one admission for anthrax (a disease indigenous tu the Gulf region) and none for botulinum poisoning . .l4Z.J43 DOD bas investigated reports of 
dead animals that might have succumbed to biological agents, and we concur with the finding that the evidence does not implicate BW agents. Finally, 
UNSCOM reported to the Committee that Iraqi officials have denied any use of biological weapons during the war and that its own assessment supports this 
claim. 

Expusure to Vaccines 

DOD estimates appro:<imately 150,000 U.S. military personnel received at least one anthnlx vaccination, and about 8,000 service memben1 received at least one 
dose ofBT vaccine during the Gulf War. As noted in the Interim ~port, however, medical recotdkeeping on these and other matters was woefully inadequate. 

E:r:po>ure to Pyridostigmine Bromide 

All U.S. troops !"e(leived blister packs 'ontaining PB pills during the GulfWar. The pi!Js were intended to be self-administered upon a unit commander's order. 
DOD estimates apprOldmately 250,00()petoonnel took at least some PB during the Gulf War. 118 As noted in the Interim Report, accurate assessment ofPB 
exposure of U.S. troops is not possible today because no =rds were kept of self-administered modications. 

Expmure to Infectious Disea5e5 

Infectious diseases endemic to the Gulf region include shigellosis, malaria, sandfly fever, and cutaneous leishmaniasis. 6.65 .~(}· 187 Along with 

these infectious diseases, OOD medical personnel also monitored troops for dengue. Sindbis, West Nile fever, Rift Valley fever, and Congo-Crimean 
hemorrhagic fever. 90,2~3 

According to DOD, no cases ofsandfly fever were reported during Operations Desert Shield/Desert Storm. Medical personnel saw seven individuals with 
malaria., one with West Nile fever, and none with rickettsial or othcr arthropod-bume viral illnesses; arthropod-home vital dise;u;es endemic to the Gulf are not 
known to cause chronic infe<:tion or disease. The documented low rates of infection among U.S. troops suggest exposures were minimal and/or preventive 
measures were effective. 

ExpMure to Depleted Uranium 

According to the Office of the Army Surgeon General, 36 U.S. service members are known to have b-een e:<posed to DU when wounded in "friendly fire" 
incidents invohing DU munitions. 112•267 VA reports it believes about two dozen of these individuals retain embedded DU shrapnel in their bodies. 

In addition to exposure through "friendly fire" incidents, a review by the U.S. General Accounting Office concluded that severn! dozen senoice members were 

exposed to DU while retrieving or senoicing vehicles damaged by DU munitions. 267.306 This number comprises about two d07.en Anny National Guard soldiers 
from the I 44th Service and Supply Company who have reported they were unknowingly eJ<posed to DU-contam.inaled debris while working with combat 
vehicles hit by DU munitions. Another two dozen soldiers from the 24th Infantzy Division have reported they were unknowingly exposed to such debris in the 
course of vehicle =overy and maintenance operations.96,97,267 .306 

Although DOD bad apPropriate procedures for protecting personnel who worked with DU contaminated vehicles during the Gulf War. apparently few U.S. 
servie<: personnel were adequately trained in these procedures. U.S. service personnel also could have been exposed to DU if they inhaled DU dust particles 
during incidental contact with vehicles destroyed by DU munitions, or if they lived or worked in areas contaminated with DU dust from accidental munitions 
fires. Thus, unn~ ell:posure of many individuals could have occurred 15.1 &.20,27 .42 44,57, 141.142.161.186,191.20J.226.260.267 .306 

With the e:<ception of individuals who retain embedded DU munitions fragments, it is not possible to use in viva monitoring today to develop aCCUJ:ate 
assessments ofDU exposure in the Gulf. Whole-body counting to detect pho!Ons of x-ray or gamma radiation cannot be used to !elit for DU: The equipment is 
not designed to detect the low energy photons associated with DU decay.87 Moreover, the time that has elapsed since the GulfWar is long compared to the 
body's retention rate ofunmium-i.e., it would bo difficult to detect DU even with more sophisticated equipment performing speciBii:zed tests such as lung 
counts.s7.259 

Expo.sure to Oil-well Fire Smoke 

In contrast to other risk facton;, exposure to oil-well fire smoke is better characterized. Many U.S. service members who remained in the Gulf after the oil well 
fires started could have been exposed to oil-well fire smoke. The burning wells were located in eal!tern Kuwait, with the majority to the south of Kuwait City. 
Smoke plumes rose and combined in a "superplume" that could be seen fur hundreds ofkilometcn; and sometimes even partially blocked out the sun. 
Occasionally, smoke plnmes touched down to the ground, sometimes enveloping nearby troops. Exact exposun:l~velti fur individual soldiers a.c not certain, but 
local and regional exposure infom;ation is available for oil well fires. 
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Multiple U.S. and international agencies performed extensive air monitoring during the fires and did not find pollutant levels likely to cause long-term health 
effects; 

• A U.S. Interagency Air Assessment team-comprised of scientists from EPA, the National Oceanographic and Atmospheric Adntinisttation, and DHHS· 
arrived in Kuwait in Man:h 1991 to assess the potential health effect;; of the oil well fires.31 1 

• Scientists from 12 countries, including Kuwait and neighboring countries, were involved in a data collection effort overseen by !he World Meteorological 

Organization. 339 

• The U.S. Anny's Environmental Hygiene Agency carried out the largest effort, collecting nearly 4,000 ambient air and soil samples from May to December 
1991 265 

The data indicate that, despite the dramatic appearance of the oil plumes, pollutant levels were swprisingly low. AU groups found that l~Nels of nitrogen OXJdes, 
carbon monoxide, sulfur dioxide, hydrogen sulfide, other pollutant gases, and polycyclic aromatic hydrocarbons (PAHs) were lower than anticipated and did not 
exceed those seen in urban air in a typic& U.S. indUlltrial city.89,289,302,339 

High levels of airborne particulate matter (sand and soot), however, were observed frequeutly at several monitoring sites. Analysis of samples suggested particles 
were mostly sand-based materials; high levels of airborne sand particulates are typical for this region of the world. Within the samples of particulate matter, 

levels ofP AHs and toxic metals were low. 8-1•26> 

Samples were collected during at least one instance when the smoke plume had touched down, providing "worst case" exposure data. Although airborne 
contaminants were detectable, they were surprisingly low compared to current U.S. occupational standards for these contaminants-even within the plume 
touchdown. 84,265,266 

Various biological samples also were collected from troops or other personnel working in Kuwait while the fires burned. One CDC study found blood l~Ne!s of 
volatile organic compounds (VOCs) in firefighters were significantly highe.: than those in a U.S. reference population, 55 but individuals in Kuwait City, about 20 
km from oil fires, had VOC levels approximately that of the reference group. These data are limited by small sample size and the short half-life of VOCs in 
service members'blood. but they suggest oil-well fire smoke did not significantly increase VOC exposures in troops in the Kuwait City area when most of the 
fires were active. 

Blood and urine samples collected from a group of U.S. service membets before, during, and after their 1991 deployment to Kuwait were analyzed for VOCs, 
PAH-DNA adducts, metals, and sister chromatid exchange (SCE) frequency in lymphocytes.265 Pulmonary function tests and questionnaires also were 
administered. ~clsofmetals, VOCs, and PAH-D~A adducts showed no changes or showed decreases in troops living in Kuwait compared to troops living in 
Germany, with few exceptions. Lead levels in blood were not statistically significantly altered during deployment to the Gulf region. • 

Exposure to Petroleum Products 

Few specific data exist about possible exposures of U.S, service members to petroleum fuels or their combuMionproducts. Operating the vehicles and machinezy 
used in the Gulf War involved exposure to petroleum-bE!Sed material. Petroleum fueL;; also were used for burning wastes and trash, dust suppression. and fueling 
stoves and tent heaters; none of these uses is unique to the Gulf War. Such uses, however, probably Jed to increased petroleum vapor and combustion product 
exposures. Thus, some U.S. service members were exposed to petroleum materials, including benzme, toluene, xylene, ethyl benzene, and combustion products 
including carbon monoxide, sulfur dioxide, nitrogen dioxide, particulates, lead, and other pollulllllts. 

The U.S. Army's air monitoring (and blood monitoring done by CDC in a small study) found no evidence of elevated exposure to VOCs (including petroleum 
materials). 55

•
265 Still, some service membets clearly experienced short-term, elevated exposures to petroleum fuels. For =ple, diesel was sprayed on the 

ground to suppress <fust from the fine sand fo~md in the Gulf region. A U.S. Central Command document lists crude oil/waste oil .as the least desirable option for 

dust suppression, but does not mention diesel fuel. 280 One U.S. Army sanitary engineer testified to the NIH Technology Assessment Panel in 1994 that units u.~ed 
water or diesel fuel for dust suppression during the war. 100 Be descnbed one brigade dumping 30,00() gallons ofdit:Sel fuel on the roads daily, and said U.S. 
service members living in tents near the roads-and particularly truck drivers carrying out the spraying-complained of nausea from breathing the resulting fumes. 
As a result, the preventive medicine person to whom they complained obtained respirators for the drivets' use. 101 Another occupational group that could have 
experienced some risk of elevated exposures to pctmleum products during the Gulf War were those who worked at military "Petroleum, Oils, and Lubricants" 
points where these materials were distributod. 

The fuel used most widely during the war fur both vehicles and equipment was Jet A-1, an internationally used kerosene-based aviation fuel provided at no cost 
by the Sandi Arabian government. Of the 1.8 billion gallons of fuel used during Operations Desert Shield!Desert Storm, roughly 75 percent was jet fuel (mostly 
Jet A-1), 24 percent was diesel fuel, and 1 pcroent was gasoline.24 ~ The gasoline used during Operations Desert Shield/Dt:!iert Storm was conuncrciallcaded 
gasoline refined to Saudi Arabia's national standard.I3S 

Combustion products from heaters used in poorly ventilated areas also are a general exposure concern for Gulf War participants. Burning leaded fuels indoors 
without proper ventilation-e.g., heaters in tents-could have caused increased lead exposure. Kerosene heatets, widely used in the United States, also could have 
been significant sources of exposure to nitric oJ<ides, sulfur dioxide, inorganic combustion gases, carbon monoxide, and particles when used with inadequate 
ventilation. 165 During the war, four hospitalizations in U.S. Army field hospitals occurred because> of asphyxiation from carbon monoxide.342•343 

ExpOt'lnfe to Psydaolaglclll and Physiological Stress 

U.S. service mcmbcts encountered many streasors during the Gulf War, including !hort deployment notice, wcerteinty about length of deployment, isolation and 
separation from family, a polluted environment, poor living conditions with little privacy or social outlets, prolonged wot'k hours, decreased income and worry 
about job retention, fear of SCUD missile and chemical and biological weapon attacks, anticipation of high casualty tate& and torture, frequent CW agent alarms 
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that often required a defensive posture and full chemical gear, and dealing with casualties and dead bodies. 

Even when the war was over, many veterans e:<perienced postdeployment sm.ss on their ~;<:tum from the Gulf. These included financial and employment 
difficulties, unresolved military PI!Y issues, the revelation of cases of leishmaniasis and the consequent temporary ban on blood donations, increasing numbers of 
health complaints and "unexplained illnesses," and media accountt of apparent increased numhers of birth defects and cancer. 

HEALTH EFFECTS OF GULF WAR RISK FACTORS 

The Committee undertook a comprehensive analysis of the health effects of the ten Gulf War risk factors for which we examined possible exposures. Our 
analysis of possible health effel:ts was performed independently of whether exposures were undocumented, imprecise, or known. That is, we considered the 
possible health consequences of a Ill.!lge of scenarios from high-level to low-level exposure and from single to multiple event and chronic or continuing eXJ»Sure. 
The Committee also considered short-term and long-term health effects, including symptoms that might have appeared while service members were still in the 
KTO and symptoms that might not have appeared until sometime after the service meroben; left the Gulf. The Committee's search for possible health effects 
extended to all organ systems and to cancer and noncancer outcomes. 

Our examination of health effects drew on three types of SOlli'CCS: scientific literature; briefings and work:shops with recognized experts; and information 
presented at Committee meetings. The Collllllittee reviewed human exposure (mostly occupational) data and laboratory animal data. We found extensive 
scientific literature describing the bllmll.ll beallh effects for all the risk factors investigated, including CW agents, for which we initially had anticipated would 
have significant data gaps. The breadth and depth of information generally were sufficient.,. to IIllike conclusions about the short- and long-term health effects 
that would be anticipated for U.S. service members exposed to a particular risk factor duringtheGulfWar.The information available in these sources, however, 
represents the boundaries of the Committee's investigation. We conducted no primary research and elected not to base our findings on researcl! not yet su}tiected 
to peer review. 

Finally, the Committee drew conclusions about the role of each risk factor in Gulf War veterans' illnesses based on comparison of the known health effects of the 
risk factor to the symptoms reported by Gulf War veterans. Symptoms reported by Gulf War vererarn; used in these comparisons were based on DOD's CCEP and 
VA's Persian Gulf Health Registry (see \able 3-2). 

Pesticides 

As noted earlier in this chapter, pesticides DOD shipped for use during the Gclf War fell into fi'l<-e major categories: OP pesticides, methyl carbamate pesticides, 
organochlorine pesticides (lindane), pyrethroid pesticides ( clliefly permethrin), and DEBT. 

Organophosphorus pesticides. Severn! OP pesticides were used during the Gulf War, including ehlorpyrifos, diazinon, dichlorvos, and malathion. When 
administered in high doses, OP pesticides cause irreversible inhibition of acetylcholinesterase, an enzyme crucial to normal nerve and nerve/muscle function. 
Inhibiting acetylcholinestetase leads to uniqu.e and highly characteristic poisoning symptoms. Immediate symptoms ofOP poisoning in humans usually dcvelcp 
within four hours of exposure and include nsrrowing of the pupil of the eye {miosis), headache, nausea, dizziness, anxiety, and resrlessness. Severe and rnpid 
onset poisoning symptoms include muscle twitching, weakness, tremor, incoordination, vomiting, abdominal cramps, diarrhea, sweating, salivation, tearing, 
runny nose, and producticn of phlegm. Lifu-threatening symptoms include unccnsciousness, incontinence, convulsions, l'tnd depression of breathing function. 
Aceol'ding to DOD, its medical morutoring and surveillance efforts reported no cases of immediate and severe OP poisoning symptOll!J> in U.S. military personnel 
during the GulfWm:. 

Some individuals who reccver from immediate and severe OP poisoning show !eng-term (lasting more than a year}, subtle, neuropsychological al':>normalities that 
can be detected using a battery of standardized neuropsychological tests. In an epidemiologic study of such long-term effects, severely poisoned individuals 
showed clear but subtle differences in intellectual functioning, academic skills, abstraction and flexibility of thinking, and simple motor skills. For example, 
about a five point difference in JQ was measured in severely poisoned versus control subjects. 

Neurophysiologic effects were less apparent; abnormalities were found only in measurements of memory, abstraction, and mood and on one test of motor 
reflexes.221 These effects could not be detected, however, in a &ubr;et of the same worker population that had been exposed to doses of OP pesticides that were 
too low to cause the symptoms of immediate and severe poisoning.241 Other studies of low-level oecupaticnal exposures reinforce the finding that these types of 

long-term effects present solely in the aftermath of severe and immediate OP agent poisoning. 4•241 

Some OP pesticides that are no longer sold in the United States have been associated with hum.an cases of a second type of delayed toxic effect called 
m:ganophospbate-ind\leed delayed neurotoxicity (OPIDN, sometimes referred to as delayed neuropathy). Initial symptOmS are muscular incoordination 

progressing to nwnbness, tingling, fatigue or a crnmp-like pain in the calf muscles. and even moderate to severe muscular weakness and paralysis. 7•117 Typically, 
effects occur 7 to 14 days fo11owing recovery from immediate and severe poisoning by the OP pesticide and involve neuropathologic lesions and degeneration of 
the nerve axon and myelin nerve sheath in both the central and peripheral nervous systems; 11 7 these effects are easy to measure in a clinical sening. In general, 
OPIDN caused by OP pesticide poisoning is associated with immediate poisoning symp10ms. 

All OP pesticides sold in the United States today are routinely screened fot OPIDN tm:.icity with a standardized hen assay used by EPA; the hen is a laboratory 
animal especially sensitive to OPIDN effects. For some OP agents, these effects ouly can be observed by giving the hen extremely high doses that would rapidly 
lead to death, but then keeping the hen alive thcough the use of protective drugs such as atropine. Many investigators conclude any OP agent theoretic.ally could 
cause this effect at sufficio:ntly high do•e», but that., in fact, immediate toxic cffi::cts cause death before delayed effects can be seen. 1 17 None of the pesti~ides 
DOD shipped to the Gulf War test positive for OPIDN in standard RP A screens. 

Methyl carbamate perrtlcldes. Methyl carbamate insecticides shipped for use during the Gulf War included propxur {Baygon®), carbaryl (Sevin.®), and 
metb.omyl (Lannate®). These insecticides reversibly inhibit acetylcholinesterase, which leads to poisoning effects similar to OP poisoning. Poisoning with methyl 
carbamates tends to be of much sborter duration-with a greater margin ofsafety between symptom-producing and lethal doses-compared to OP pesdci~ which 
bind permanently with acetylcholinesterase. 
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Pynthrold pestiddes. DOD shipped !be pyrethroid insecticide pennethrin to the Gulf for use as an insect repellent. Pennethrin is used widely in the United 
State<: as the active ingredient in personal care products, such as shampoos and lotions, and for treating clothes to make them insect repellent There are few 
reported poisonings ofhumlillS by permethrin, most likely hecause such a large dose is requirul to cause poisoning. Humans rapidly detoxify and el<.crete 
permetbrin. Clinical signs of immediate permethrin poisoning following large oral doses become evident within two hours and include incoordination, atax.ia, 

hyperactivity, and convulsions, followed by prostration, paralysis, and death. 171 Unlike OP pesticides, the Committee found no reports of long·term effects from 
pennethrin poisoning in humans. 

A ).lational Research OJuncil ~RC} subcommittee that reviewed possible health problems fur military personnel wearing permethrin-treated military clothing 
concluded it is unlikely that soldiers using such uniforms would experience adverse health effects at !be suggested el<.!)OSure levels. The subcommittee concluded, 
"the weight of evid~mCe shows !.bat penn.ethrin is unlikely to be a skin irritant or skin sensitizer for military personnel who arc: exposed to it dermally from 
wearing permethrin impregnated [uniforms]." Theestimaled "no observable adverse effect level" for immediate neurotoxic effects in humans from daily exposure 
is 200 milligram (mg)fkilogram, which is approximately three million times greater than estimated demtal exposure from pennethrin treated unifonn.s. 171 NRCs 
worst-case estimate of lifetime carcinogenicity risk for humans wearing permethrin treated uniforms was less than 2 in 1 ,000,000. 

In laboratory animal srudies, dermal absorption of penne!hrin is low, although scientists observe neurotoxic effects if the substance is injected. 171.3° 1 
Most, but 

not all, studies have reported permetbrin does not cause damage to genetic material in a. wide variety of standard measurement systems. Permethrin is neurotoxic 
to laboratory animals at high oral doses. Rats fed permethrin at 6,000 mg/kg for 14 days showed fragmented and swollen sciatic nerve axons and myelin 
degenemtion. However, nerve conduction studies in 23 permethrin workers showed no evidence of nerve impainnent associated with pennethrin exposure. 171 

Rodent bloassays of chronic exposure to permethrin showed carcinogenic effi:cts, such as liver and lung adenomas and lung carcinomas in mice, but data on 
human =ino~nicity of pemlethrin a«: lacking. 

Organochlorine pestiddes. DOD shipped one organochlorine pesticide, lindane, to the Gulf region. Lindane, once widely used as an agricultural insecticide in 
the United States, is still available as a lotion to treat head. and body lice and SC!lbies.283,JUI Lindane is dermally absorbed, stored in body fat, and only slowly 
leaves the body. Reports document that a few people who have used large amounts of lindane on their skin have had blood disorders and even seizures. Under 
conditions of extremely high exposure, lindane am caulle !ivec and kidney disease. 

Some pregtlllllt laboratory animals orally treated with thu maximwn tolerated dose (the dose just below that causing immediate and severe toxicity) showed a 
statistical increase in the number of fetuses with eJttra limbs, indicating that lindane is s teratogen for this laboratory animal strain. Lindane has not been shown to 
be a human carcinogen, although tong-term oral exposun:: of lindane to certain species and strains of \obomtory rodenta has OOen reported to cause liver 

cancer. 283 Hence, DHHS has determined that lindane should be viewed as a human carcinogen. 

DEET. DEET, first introduced in 1955, continues to he a widely used liquid insect repellent ia the United States, and DOD shipped approximately two2-oz 
tubes per U.S. servi~ member during the Gulf War. According to EPA, 50 to 100 million Americans use DEET -containing insect repellents annlllllly. Relative to 
most pesticides, DEET has notably low immediate toxicity. 190·301 Ahhough generally well tolerated when 111>ed as an iru;ect repellent appfu:xl to hwnan skin, 

~bout five to nin<: percent is ai»orbed through skin, and reports ex.ist of tingling, mild irritation, and occasional skin peeling following repeated application.301 

Topically applied DEET is rapidly eliminated, mostly in the urine. In the past 35 years a few reports in the medical literature sugg<:!it rare neurotoxic effects. 190 In 
adult humans, ingestion of enormous doses ofDEET has beea associated with immediate toxic effects, including tremors, generalized seizures. and coma, 
al!bough no long-teno. effects of poisoning have been reported..l 20 (For possible synergistic effects, see section on PB \oter in this chapter.) 

Rats continuomly fed DEET up to the maximw:n tolerated dose over three generations showed a slight increase in the high-dose animals in a single neurologieal 
abnormality-a slight incrt:ase in exploratory locomotor activity-and no histopathologic central nervous and pcriphcrel nervous sy~tem changes of significance. 190 

Other reports indicate that rat;; fed the maximum tolerated dO&e ofDEET can show severe .and often fatal prostration sccornpanied by a brain myelinopathy.320 

What do we conclude about the risks of pesticides to GulfWarveterans? According to DOD, after-action reports from in-theater medical personnel did not 
reveal any U.S. troops reporting symptoms that would indicate pesticide poisoning. Evidence from studies of humans poisoned by OP pesticides suggestS that 
!ow-level exposures that do not cause signs and symptoms of immediate and severe poisoning will not result in long-term health effecls. Thus, the Committee 
concludes it is unlikely thai heal!b effects and symptoms reported today by Gulf War veterans are the result of exposure to pesticides during the Gulf War. 
Lindane is an animal liver carcincgen, but it is too early to see an elevated liver cancer rate in Gulf War veterans. 

Chflllical Warfare Agen15 

At the time of the Gulf War, the U.S. military believed lrnq had weapons that could deliver OP nerve agents, including sarin, soman, and VX.andmustard 
(blister)agents. Hence, U.S. forces were supplied with protective gear, detectors, and prophylactic drugs to protect against the known consequences of exposure. 

Immediate signs and symptoms of nerve agent poiSilning. OP nerve agents arc designed to incapacitate and kill humans. Inhalation exposure to these agents 
leads to immediate effects, including miosis, runny nose, and increased salivation. Immediate effects following skin exposure include local sweating and muscle 
twitching. Eye exposure rapidly produces miosis, which often is associated with eye pain. headache, and blurred vision. 2ii4 In fiu:t, miosis is the most senJiitive 
and specific immediate response to acute poisoning in humans, and this reaction has served u the basis for eslablishing allowable occupational concentrations fur 
CW nerve agents. Higher doses of these agents cause more severe effects, including convulsions, neuromuscular blockage, profuse airway obstruction and apnea­
developing within one to two minutes of exposure. 77 Death occurs due to respiratory paralysis. The effects of nerve agent poisoning (figure 4-1) are virtually 
identical to those of severe OP-pesticide poisoning. 

Data on human effects ofCW nerve agent poisoning derive largely from hlllllan experiments carried out by the U.S. Army from the 1940s to the 1960s. Table 4-2 
illustrates the type of information on immediate poisoning effects from low-level exposures to the OP nerve agent sarin. 

Immediate signs and 11ymptoms of mustard agent poisoning. With mustard agents, poisoning symptoms are severe irritation and tissue damage to eyes, skin, 
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and respiratory and gastrointestinal (GI) tracts. Usually the onset of symptoms is delayed for some hours after exposure. 

One report of Iraqi use of mustard agent against Uanian troops in 1!184 dOOUOlented health effects in more than 5,000 lT'IIllian casualties. Affected individuals had 
first to third degree bums over 20 to 70 percent oftbe total skin surl'aee. Eye el;posure caused tearing, severe conjunctivitis, and temponuy loss of vision. Comeal 
abrasion was nearly always present, and photophobia and blurred vision developed in SOllle cases. Upper airway involvement due to chemical burning of the 
throat led to pharyngitis and tracheobronchitis. These effects were quite severe, and this group Sllffered approximately 15 percent mortality. Those who survived 
the initial symptoms later experienced various Gl oomplaints. including nausea, vomiting, !ll:ld diarrhell. After five to seven days, hematologic problems were the 
greatest health threat to surv:ivon;. I OS 

Long-term health effe\!U of apomrre to CW nerve agents. Two NRC reports addressed possible long-term morbidity and mortality in about 1,400 servicemen 
intentionally exposed to CW nerve agenu; in experiroenu; conducted over a 20·year period ending in 1975, The possibilitio:s of execs:; cancer risk and adverse 
mental, neurologic, hepatic, and reproductive effects were reviewed. Both NRC analyses concluded !hat no evidence exists that CW nerve agents cause long· 
term, adverse human health effects at the doses tested. The doses were nonlethal, but were high enough to cause clinical effects (such as miosis). NRC reported 
that both analyses had the power to detect any major health effects had they been present A statistically significant increase in admissions to VA hospitals for 
malignant neoplasms was detected, with the caveat that admission numbers were small, showed no dose relationship, and no clustering of specific chemicals in 
relation to tumor site, l74,175 

Numerous studies in humans and animals report that survival from severe, immediate poisoning by OP nerve agents (including OPpesticides) can be associated 
with measurable, loog·term neurological effects. One study of77 industrial workers exposed to levels of sarin that caused immediate toxicity showed sllght 
altemtioru; in electroencephalograms (EEGs) one year after expoSUR:. 'The study also reported, however, that trained experts could not distinguish an individual 
EEG from an exposed individual from an EEG of a person who had not been exposed, and that no clear relationship existed between alterations in EEG 
frequency spectrum and alterations in brain function. 22 A 1975 review by Lohs of the effects ofCW agents in humans similarly reported long-lasting effeclll 
following severe, immediate OP pesticide and CW agent poisoning. 140 

CW nerve agents do not show OPIDN toxicity as measured in EPA's standardi7.ed hen bioassay for evaluating OP pesticides, except with extremely high d= 
(1 0 to 100 times the lethal d<>K) wh= immediate and severe toxic effects, including death. are seen. 117 Because OP CW nerve agents arc chemically sllni.lar to 
OP pesticides and affect the same enzyme system in the body, similar long-term health effects would likely OC<:UI" in the aftermath of immediate, severe poisoning 
with sarin, soman, orVX-i.e., the subtle, but measurable, neurophysiological and neuropsychological effects described earlier in this chapter. Again, these health 
effects did not occur in populations that had been exposed to subclinical amounts of OP pesticides. Current scientific evidence suggests that subclmical exposure 
to OP CW nerve agents does not result in long-term neurophysiological and neuropsychological health effects. Ongoing research at the Boston and Portland 
Environmental Hazards Research Centers is investigating the possibility of such effects in Gulf War veterans. 

Long-term; health effects of exposure to mustard agent$, Based on epidemiologic research., humans exposed to mustard agent are at increased risk for lung 

cancer.n·287 Several other reviews of human exposure tomustl11'd agent during World War J (WWl) and other wars also indicate vete!llllS exposed to mustard 
agents during the Gulf War could experience other respiratory problems as wel\.98·2 ~7 

During World War II (WWII), more than 60,000 U.S. service members were used as human test subjects and exposed to mustard agents, including at lea.st4,000 
individuals exposed to high concentrations of these agenll;. ~~ An Institute of :Medicine (!OM) review concluded that several specific chronic diseases are causally 
associated with mustat'd agent exposure. These include various respimtory cancers, skin cancer, chronic skin ulceration and scar formation, cltronic respiratory 
disease including uthma, chronic broiX:hitis, emphysema, chronic eye diseases, and various psycbological diwrders including PTSD. TOM also found suggestive 
evidence (weal= than the associations for the conditions just mentioned) that expn.<mre to mUlltard agent was associated with leukemia. Finally, !OM ab;o 
analyzed two sttu:lies that examined the link between mustard and reproductive dysfunction, but determined that the database could not be used to make 
conclusions about hwnan reproductive health effects. 98 

What do we conclude abuat the risks of CW agents to GuH' War veterans? Cu=! scientific literature indicates that when exposure to OP CW agents results 
in immediate and severe poisoning, long-tenn, subtle neuropsychological and neurophysiological effects could occur. Available gcientific evidence does not 
indicate that such long-term effects occur in h= fullowing low-level exposures, but the amount of data from either human or animal research on low-level 
exposures is minimal. Long-tern~ effects in humans exposed to mustard agents include an elevated risk: of lung cancer beginning decades after exposure. Based on 
available data, it is unlikely the health effects «:ported by Gulf War veterans today are the result of exposure to OP or mustard CW agents during the Gulf War. 
Ongoing or planned fedetally-funded studies focused specifically on low-level exposures and delayed neurotoxicity of CW agents should elucidate gaps in 
knowledge and eliminate uncertainty and/or identify new dir~tions for research. 

Biological Warf~tre Agents 

The U.S. military prepared for the possibility that Iraq might use two BW agents-anthrax and botulinum toxin-against U.S. service members during the Gulf War. 
After the war, new data revealed Iraq bad also weaponized aflatoxin. The Committee evaluated the potential health effects of these three BW agents on the long­
term health ofGulfWar veterans. 

Antbrax. Anthrax is a bacterial disease most often fuund in cattle and sheep. Human infection can occur by contact with infected animals or by inhalation of 
spores from infected animal prodiicts (e.g., as hides or wool). Left untreated the disease usually is fatal. After exposure, the anthrax. bacteria travel to the 
intestines and other areas where they cause severe tissue damage. Initial symptoms include nonspecific malaise, low grade fever, and nonproductive cough. 
Initially, anthrax can be difficult to diagnose because symptoms, although severe, are not specific. 103 As the disease progresses, symptoms include high fever, 
labored breathing, choking cough, and vomiting: death usually occurs within four days. 276 Tenninal symptoms include abrupt onset of shortness of breath, harsh 
breathing, skin turning blue, excessively rapid heartbeat, and rapid progression to shock and death. Cases of pulmonary anthrax caused by inhalation of 
aerosolized spores (which would be the case in a military use) are almost invariably fatal if not treated immediately with antibiotics. Exposure to small numben; 
of infecting spores can increase the incubation time of the disease from a few days to several weeks, but if infection occurs, the disease progresses toward death 

in the same manner as for high-level exposure. 103•276 No long-term effects hove been reported in perso11S successfully treated for anthrax. 
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Botulinum tcxin. Botulinum toxin is a group of related, highly poisonous protein agents isolated from fermentation of the bacterium Clostridium botulin11m, 
which naturally occurs in soil and can grow in many meats and vegetables. Botulinum toxin is fm-acting, usually producing symptoms within 18 to 36 hours 
after ingestion. Death occurs in 80 percent of en e,;:posed population after one to three days. 2i6 Botulinwn toxin blocks nenromuscular conduction by binding to 
receptor sites on motor nerve terminals and by inhibiting the release of acetylcholine. Symptoms at high exposure levels C!l.ll include respiratory distress and 
respiratory paralysis, which may persist for six to eight months. 1 17 Disability progresses from difficulty in walking and swallowing and impaired vision and 
speech to convulsions. illtimately, symptoms include pamlysis of the respiratory muscles, suffocation, and death-all within a few hours or days, depending on the 
amount of toxin ingested.276 In cases of accidental exposure in the general population, the fatality rate is 35 to 65 percent and is fatal in three to ten days. !l7 

Botulism llill:itoxin can be effective if administered within days of exposure. 276 The Committee found no scientific literature suggesting adverse long-term health 
effects from low-level exposure to botulinum toxin. 

In fuel, botulinum tro.in has conventional medical thenJ.peutic uses. Botox® is an FDA-approved, purified, type A botulinum toxin, and injecting it into the 
muscle of patients causes a localized, temporary dcnervation and muscle paral)'liis. Such an effect is therapeutically useful for treating a numbt::r of conditions, 
including blepharospasm (an involuntary re\lurrent spasm of both eyelids) and for us.: in certain types of eye surgery. Studies on !hoUS21lds of adults treated with 
Botox® have shown only mild side effects-e.g., a diffuse skin ruh lasting several days-as a result of the localized muscle paralysis effects of the toxin. The ouly 
long-term effect reported is a s!ighl reduction in !he effectiveness ofBotox® due to a person's natural imnnme responses. 

Aflatoxin, Aflatoxin is a naturally occurring toxic metabolite from certain fungi that sometimes occur on grains, peanuts, and other foods stored under certain 

conditions. 11 7 Aflatoxin ingestion can result in immediate, toxic effects in many different species, and death results from acute liver to:>J.icity. 29• I! 7 Aflatoxicosis 
in humans has been reported following ingestion of aflatoxin contaminated food, and symptoms include vomiting, abdominal pain, puhnonary edema, 
gastrointestinal hemorrhage, convulsions, coma, and death. 29 Several epidemiologic studies suggest aflatro.in causes liver cancer in humans. The only 
documented health effect that could be expected from low-level exposure to aflatoxin would be an increased prevalence ofliver cancer years to decades after 
exposw:t:. 

What do we conclude abnut the rliic; ofBW agents to Gulf War veter&JJs? In cases where an individual survives exposure to anthrax or botulinum toxin. no 
known, long-term health consequences exist The Committee concludes it is unlikely the health effects reported today by Gulf War veteraru; are the result of 
exposures to BW agents. Aflatoxin, however, is a liver carcinogen, and increased rntes ofliver=~r could tesult decades following low-level exposure, 
although available evidence reviewed by the Committee does not indicate such exposUJ:eS occurred during the Gulf War (see chapter 2}. 

Anfhnu: and Botulinum To:rmid Vaccines 

Before U.S. troops deployed to the Gulf region, they received a standard series of inoculations against infections diseases-e.g., cholera, typhoid, tetanus, 
diphtheria, polio, and measles-that might be given to any U.S. citizen traveling to these regions. After arriving in the GulfWarregion, some U.S. service 
membern received two additional vaccines for protection againm the BW agents anthrax and botulinum tox.in. 

Anthrax vaccine. In 1970, FDA licensed anthrax vaccine to protect civilian workern against possible infection by anthrax bacteria Since 1967 and before the 
Gulf War, more than 20,000 inoculations had been routinely administered to at-risk populations, including laboratory personnel who wodc with the bacteria that 
causes anthrax. persons in industries that work with animal hides and wool (which can be a source of anthrax infectinn), and veterinarians who come in contact 
with amhrax-infected animals. 

Although active long-term safety surveillance is not generally part of the FDA Vllccine licem.ing process, the FDA encourages U.S. health care providers and the 
law requite$ manufacturers to report serious adverse reactions for all licensed vaccines.305 FDA has not received data that raise concerns about the safety of the 
anthrax Vl!ccine. 

Historical dam fur short-term health effects of the anthrax vaccine indicate up to si,;: pen:ent of recipients experience mild discomfort. including tenderness. 
redness, swelling or itching at the inoculation site for up to 72 hours. Fewer than one pereent experience a more severe local reaction that potentially limits the 
use of !he arm for one to two days. Systemic reactions, e.g., fever, malaise, are uncommon (about 0.1 percent}. 102•103 

According to DOD, medical !ll.Onitoring and SU!VCillancc conducted during the GulfW ar found the expected sht>rt-term side effects of anthrax vaccines occurring 
at approximately the historical mtes.53 A single hospitalization fur a vaccination site infection was reported. DOD points out that precise information about all 
possible short-term side effects is unknown, however, because of difficulties in collecting such data during and after the Gulf War. 

Butulinuw toxoid vaeeine. Botulinum toxoid (BT} Vllccine bas been used for more tl\an 25 yean; to protect industry and laborawry worken; from occupational 
exposure to the extremely poisonous botulinum toxins. All civilian vaccinations have been administered under an investigational new drug (IND} application 
sponsored byCOC. For both civilian and military use, BT VliCCine remains in "investigational" status-i.e., not yet licensed by FDA. 

Since HnO, as partofthe IND evaluation, FDA has reviewed information from CDC about the cumulative safety record for BT V!lccine. Recordsofmore than 
10,000 administered vaccine doses (including approximately 2,200 in the five years before the Gulf War) indicate d:tat tteated individuals experience only local 
side effects often associated with many types of vaccinations. These effel:ts, primarily at the injection site, include local pain, tenderness, swelling, redness, and 
itching. Systemic reactions such as temporary fever, tiredness, headache, or muscle pain also can occur. Rarely, reactions include soreness of the arm sufficient to 
leave individuals unable to perform duties for a day or two or development of a lump al the injection sire that generally resolves within several weeks. Such 
adverse reactions also are observed with other licensed toxoid vaccines, :ruch as diphtheria and tetanus toxoids.53.l02 

The U.S. Army examined the frequency of side effects ofBT Vllccinations seen in some U.S. service members. in one report of237 GulfWarveterans who had 
received BT vaccine, 2.5 percent had systemic reactions. This rate parallels that recorded by the U.S. Army and CDC prior to the Gulf War. ll7 

Precautions against contaminants. The Committee examined the hypothesis that GulfWar veteran.s' illncSS<lS could be the result of contamination of antlm!x 
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vaccine lots by Mycoplas11Ul incognitus. 1 ~ 2 Discussions with staffofFDA, Walter Reed Army Medical Center, U.S. Army Medical Research and Materiel 
Command, academic experts, and the manufacturer of the vaccines indicai.e that Mycoplasma could not survive in the anthrax and BT vaccines. l36. 0~· 168·303 

Mycoplasma is difficult to grow, and the culture media used to produce Anthrax and JH vaccines do not contain serum, an essential ingredient for Mycoplasmn 
growth. In addition, the vaccines are preserved and/or~ with other prodm:ts that cre~~te a hostile environment for Mycoplasma, including: 

• formaldehyde (anthrax and BT vaccines), 
• benzethonium chloride (anthrax vaccine only), 

isotonic saline solution (BT vaccine only), and 
Thimerosal (BT vaccine only). 

The Committee concludes it is unlikely that Mycoplasma orgllllisms contaminated anthrax vaccine or H'f vaccine. 

IU-alth effed>l of mnlliple vaccines. The human immune system has evolved the capability to deal with lhotiSllllds of foreign substances, to sort them out, and to 
regulate immune response. Humans live among a vast population of hostile micro01ganisms, and vaccinatiOl'IS-'even multiple, contemporaneous vaccinations-are 
a small part of total immune stimulation. Individual vaccines ca.n cause adverse effects, but seveml studies of the effects of giving multiple vaccinations at one 
time bave found no adverse effects associated with the practice. Resear<:b on this issue continues, but balled on available evidence, the Committee believes it is 

unlikely that multiple vaccines are ro;:spoiL'Iible for ilinesoo8 reported today by Gulf War veletan$.202.2 19·268 

What do we conelnde about the risks ofvatcines to GnlfWar veterans? The Committee concludes it is unlikely that healtheffuctsreported by Gulf War 
vetel!lllS today are the result of ellposures to the BT or antlu:all vaccines, used alone or in combination. 

Pyridostigmine Bromide 

PB is a pretreatment drug used to protect against the CW nerve agent oornan. By itselfPB is not protective against CW nerve agent poisoning. Used as a 
pretreatment, however, PB might enhance the antidote effects of !he standanl atropine and 2-PAM treotments used by the U.S. military for nerve agent 
poisoning. 269 

Since J 955, FDA has approved PB for use by persons suffering from myasthenia gravis. No long-term health problems thought to be associated with PB have 
been reported for persons \\oith myasthenia gravis who regularly take PB over many years or decades. 196·220 DOD filed a New Drug Application in May 1996, but 
PB currently has the status of an li\D for nerve gas pretreatment use. 

According to FDA, its conclusion that PB was safe for use by U.S. service members during the GulfWar was based largely on the elltensive cumulative 
experience with this drug in patients with myasthenia gravis. Typically these patients are treated with PB dose$ of up to 1 ,500 mg per day for many years, 
compared to !he prescrlhed dose of90 mg per dayfot a muimurn of seven days use during the Gulf War. R<:por!.ed side effe\:ts ofPB include increased 
salivation, increased tearing, urinal}' urgency and frequCilcy, nausea, vomiting, muscle weakness, abdominal cramps and diarrhea. 167 These effoots disappear 
when individuals stop taking PB. 

Data from one DOD retrospective study on 30 medical support officers of the 18th Airborne Corps reveal a similar range of short-term health effects from PB. 
The 18th Airborne Corps instructed 1,650soldiers (6.5 percent women) to take PB tablets at the onset of Operation Dclicrt Storm in January 1'191. Half those 
surveyed reported gastrointestinal symptoms, 5 to 30 percent reported increa.<;ed urinary urgency and frequency. and fewer than 5 percent reported headaches and 
tingling of extremities. The need for a medical visit was reported by less than 1 percent, and the decision to discontinue use based on medical advice was reported 
by less than 0.1 percent A:; with myasthenia patients, DOD reported that side effects ceased when PB use was discontinued. 110 Other retrospective studies found 
similar results. oz.no 

A survey of213 lsrneli soldiers asked about possible symptomsofPB and their severity. The most frequent health complaints reported were generally mild and 
nonspecific, including dry mouth, general malaise, fatigue, and weakness, which appeared about 1.6 boU11! after taking the medication and recurred after each 
intake. For this group the typical side effects associated with PB, such as nau.sea, abdominal pain, frequent urination and runny nose, were infrequent. 228 

DOD recently completed a study begun in November 1994 that looked at differential tolenmces to PB between women and men. 128·296 Ninety subjects, equally 
divided by gender and in thnx: weight classes, took 30 mg ofPB every 8 hoU11! for 21 days (plua one dose). PB was found to be safe and well-tolerared. All side 
effects were mild and resolved with no intervention. Headaches. dizziness, nausea, rash, and hair loss were reported in both drug and placebo groups. Diarrhea 
and abdominal pain were reported in the PB group only (four study participants). Overall, the occurrence ofadvetse effects did not differ between active and 
placebo subjects, nor were difl:brences observed among gender or weight groups. Results from a !·year foliowup, indicated no long-term effects except possibly a 
skin rash that resolved with treatment. 12g 

DOD continues to seek FDA approval to use PB for the protection of U.S. troops againsl CW agents. To support this approval process, DOD has sponsored 
various research efforts since 1984 to gather information on the effects of PB pretreatment on healthy individuals. To date, DOD reports no serious or long-term 
reactions from this research. 

Genetic predlspositioD to PB sensitivity. Some scientists suggest that peroons who are genetically UMble to produce tbe plasma enzyme butyryl cholinesterase 

(BuChE) could be more sensitive to PB's known side effects, and at least one apparent case has been reported. 139 The estiro.ated frequency in the general 
population of pen;ons unable to produce BuChE is about 0.03 percent. E:~:posure 10 PB (or similar compounds) could causeimmediare and marked heallh effects 
in lhese individuals. Based ou sttu!ies ofPB.relatedcompou:tJdli in BuChE deficient individuals, bowever, symptoms vanish when exposure to PB is removed 
Limited populalion genetic data indicate that about four percent of all people have slightly reduced ability to produce functional BuCbE. It is unclear whether 
these individuals could be more susceptible to temporary PB side effects. I ,67,(>~.71,139, 192,193,214,269 

Synergistic cfl'ects. Concern has been raised about the possibility of increased health probiems from PB when it is combined with other risk fllctors. some 
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researchers have hypothesized that PB in combination with stress may create cen~n~l nervous system effects. S9·17fi·228 The insect repellent DEBT and the 
insecticide permethrin are most often mentioned as oofuctors wi!h PB for Gulf War illnesses. 

After the Gulf War, one U.S. Department of Agriculture researcher conducted a study on synergistic effects of various chemicals, including DEBT and PB, on 
cockroaches. DEBT showed a foudo!d inc:rease on the lethality ofPB-i.e., it took one fourth as much PB to kill cockroaches in the presence of a sublethal dose 
ofDEET.314 In 1996, another researcher reported that PB given at near lethal levels to chickens could increase the toxicity ofDEET and pennethrin. 1 Under 
these conditions, nervous system damage to the chickens was reported. A 1995 DOD study with rats reported that PB caused a slight increase in lethality of 
DEBT and pennethrin when compared to expected additive values. 263 

These three studies report enhanced toxic effects from PB, DEBT, and permethrin in combination. However, doses used in the laboratory experiments were far 
greater than exposures U.S. service members could have experienced during the Gulf War. Moreover, for DEET and pennethrin, the routes of administration 
were not comparable to !hat used by U.S. service members in the Gulf War. For example, in the chicken mo&l, DEBT and pennethrin were injected underneath 
the skin and, in the rat study, they were administered Ol"ally. During !he war, DEBT should have been applied tn the skin, and permethrin should have been 
applied to the uniform. 

These studies did not address the effect PB, DEBT, and permethrin-individually or in combination-would have on morbidity in humana and what illnesses might 
be induced by sueb use. Neither did the studies answer whetiler there would have been detectl!ble harmful effects in humans in-theater under the Hkely 
operational use by U.S. troops. 

Some researchers suggest the immediate toxicity of the OP pesticides available to Gulf War veterans could have been increased from coexposure to PB, 1·150•1 ~ 1 

leading to the well-characterized, long-term signs and symptoms of immediate and severe poisoning described earlier in this chapter. As previously mentioned, 
however, DOD reports that <:~n...site medical personnel did not observe any immediate and severe c~ts ofOP poisoning among U.S. service members, and the 
current scientific knowledge base indicates that long-tenn health effects do not e«ur in the absence of immediate poisoning. 

In setting priorities for new research projects on Gulf War veterans' health issues, a subcommittee of the RWG of the Cool'dinating Board gave priority to 
toxicology studies on subtnxic expo~\ll'e!:i to PB and pesticides, either alone or in combination. Several federally funded studies now underway arc aaSCI!sing 
combined exposure to PB and other chemical risk factors. 

Wbat do we conclude abont the rliks of PB to Gulf War wterans? Given the extensive cumulative experience with the use ofPB in patients with myasthenia 
gmvis and data collected from military persmmel, the Committee concludes it is unlikely that h..alth effect~;: reported today by Gulf War veterans an: the result of 
exposure simply to PB. Ongoing federally funded studies should help the scientific community chaw conclusions about !he synergistic effects of PB and other 
risk factors. 

Endemic Infections Dlsease!i 

During WWII, British military units were stationed in the Gulf region and based on this experience documented the nature of endemic infectious diseases. 1'hus, 
the U.S. command was concerned about diseases, including shigellosis, malaria, sandfly fever, and cutaneous leishmaniasis.6.65,~0 .l 87 For example, cutaneous 
leisb.maniasis, known locally as the Baghdad boil, is endemic to that area; 80 to 90 percent of people in some parts of Southwest Asia have scars from previous 
attacks.187 During WWH, rates of sandfly fever were 3 to 10 percent of all troops in the Middle East, and in 110me units it exceeded SO percent. tS? Infectious 
diseases during the Gulf War, however, were not a major cause of sickness or lost work time.90 Durlng the Gulf War, only one death due to infectious disease 
(meningococcal meningitis) was reported.342.343 

Experts attribute the lack of a problem with infectious diseases during the Gulf War to a comprehensive infrastructure of medical care and preventive medicine 
efforts.90.1 85·271 ·273·293 DOD took measures to minimize infectious discallc risk, including strict monitoring of drinking water purity, inspecting food sources and 
supplies, mallltaining field camp sanitation, and instituting an insect vector control program.. U.S. service members received booster doses of routine 
VliCCinntions, including typhoid, meningo= and, during the fall, influenza.lmmune gli!IU!la globulin was used to prevent Hepatitis A, and the small number 
of troops who entered Iraq near the Euphrates River valley received drug prophylaxis for malaria. 

Most of the combat troops y;ere isolated in barren desert locations, distant from rivers, oases, and urban areas. Additionally, maximum troop deployment 
occurred during the cooler winter months, which provided the least favorable conditioru; for the transmission of insect-born~ diselli!IOS.~n.l RS Indeed, the majority 

of the 12 individuals who developed viscerotropic leishmani~ b.ad been deployed to urban areas. 145 

Diagnosis of Infections diseases in-theater. Short-term diarrhea was a common symptom among troops in-theater. Most cases were mild, lrllveler's-type 
diarrhea that resolved spontaneously without antibiotics after a few deys.64·90 Galltroenteritis among outpatients decreased from four percent per week early in 
the deployment to less than 0.5 percent per week after U.S. medical command tightened control of food sources-especially imposing a ban on locally-grown fresh. 
fruits and vegetables. The moat common organisms identified in sen icc members with diarrhea severe enough to warrant cultures were Shigella sonnei and 
Escherichia coli. DOD reports no confirmed cases in-theater offood-bome, diarrheal diseases, mch liS cholera, typhoid fever, or giardiasis. 90 

DOD medical personnel evaluated U.S. service members for several diseases transmitted by insects, including leishmaniasis, sandfly fever, malaria, dengue, 

Sindbis, West Nile fever, Rift Valley fever, and Congo-Crimean b.emonilagic fever.90•293 As noted, sandfly fever had been a major concern, but no cases were 
seen during the Gulf War. DOD reports detecting seven cases of malaria and one case ofWestNile fever, a mosquito-boroc virol illness. No ricketlllial illnesses 
and no cases of other arthropod-home viral illnesses were identified. 

Viscerotropic leishrnanlasis (VL) and cutaneous leishmaniasis (CL) are the only endemic infectious diseases demonstrated In cause chronic morbidity among a 
number of GulfW w: servi~e membas. These diseases arc transmitted through the bites of sand flies; persOJ:Ho-person infection docs not occur. Thirty-two castiG 

ofleishrnanil!Sis were diagnosed among U.S. troops, consisting <:~f12 cases ofVL and 20 cases ofCL. 145•277 CL causes a characteristic ulcerative or nodular skin 
rash that can persist for more than a year withont treatment And, while VL can be difficult to confrrm, it is not considered to be a cause of widespread illness in 
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Gulf War veterans. All veterans diagnosed with VL, except one, have experienced the signs characteristic of the disease?0•146·293 

It is unlikely that veterans in the Registry or CCEP who have unexplained illnesses are suffering from VL. The incidence ofVL during the Gulf War and the five 
years since has been low (12 of697,000), and other sandfry-bome infectious diseases in lhe troops have been absent. 90•27 ~ Additionally, individuals wilh 

unexplained illnesses also lack signs and symptoms characteristic ofVL. VL can sometimes occur following a prolonged incubation period (more than 18 to 24 
monthl!); there is also a risk of activation ofl&ent infections in immunosuppressed persons.65•90•146 To date, DOD and VA report that delayed onset ofVL has 
not occurred. 

From August 1990 through July 1991, the U.S. Army deployed approximately 34/,000 individuals to the Gulf region. Based on information from U.S. Army 
field hospitals, the only infectious diseases that caused 30 or more each of approximately 14,000 admissions were pneumonia, intestinal infections, inflammation 
of the testes and/or epididymus, chicken pox, and kidney infections. 342.343 

What do we conclude about the risks or inNetious di~eue:s to Gulf War veterans! Based on a review of the rates and types of the dise!ISe!l diagnosed during 
and after the Gulf War, the Committee concludes it is unlikely that infectious diseases !llldemic to the Gulf region are responsible for long term health effects in 
Gulf War veterans, except in a small, known nmnber of individuals. 

Depleted Uranhun 

Uranium is a naturally occurring, chemically toxic, and radiO!ICtiVe element composed of three isotopes. Relative to other radionucl:ides, natuml uranium is only 
slightly radioactive because of its low specific activity. 288 When the uranium isotope used for nuclear reactoiS and weapons is extracted from natural uranium, 
DU is the byproduct. 

DU is nearly twice as dense as lead-a property used to improve the performance of both armor and armor penetrating munitions. During the Gulf War, some U.S. 
tanks and U.S. airc.mft fired DU munitions, which produced shrapnel and an aerosolized dust on impact with armor or on ignition in accidental munitions fires. 
DU retains natural uranium's toxicological properties and approximately halfits radiological activity. 26 7 Most of DU's radiation cannot penetrate skin, and DU 
poses little threat to human health while it is ex1emal to the body.2ss 

Because lt is slightly mdiosctivc, netural uranium is considered to be a potential carcinogen-elbeit with a SDJell cancer risk relative to other radionuclides. 288 

Taken together, human and animal studies do not indicate conclusively that natural uranium causes cancer in humans. Epidemiologic studies of uranium miners 
experiencing extremely high, lifetime, occupational exposures to uranium show an increase in mortality due to lung cancer, but such cancen; are thought to be 
caused by minern' concurrent exposures to radioactive radon gas and its decay products, tobacco smoke, silica and other dusts, or exhaust ftnnes from diesel 
engines. 172•321 Animal studies conclude mat exposure to uranium for long periods oftime does not result in incfelllied incidence of cancer, except in the case: of 

one !rtudy. This study found prolonged (more than five years) inhalation of high levels of uranium dioxide led to lung neoplasms in dogs. 130·131 

The chemical toxicity of uranium as a heavy metal is well characterized. In fact, the kidney is the most sensitive organ affected by exposure to uranium and is the 
critical target organ for risk assessment. 133•21 g•322•341 For this reason, uranium exposure is regulated based on its chemicaltoxicity and no! its radiological 
properties. 129·156 Even so, more than 50 years of occupational health data from uranium miners reveal little epidemiologic evidence of excess kidney disease 
among workers exposed for years or decades. 3Z< 

The health risks oHntemalized uranium or DU particles depend on dose, exposure pathway, 2nd solubility of the ingested particle. Ingestion of insoluble uranium 
compounds poses little health hazard because they pass rapidiy through the body and are eliminated in the feces. However, animal studies have shown that 
ingestion of large doses of relatively soluble uranium compounds are assodated with kidney toxicity.129.21l8 Inhaled uranium particles that are nonrespirable are 
cleared from the respiratory tract and either expelled from the body (cough) or swallowed and passed to the GI tract. Respirnble and relatively soluble particles 
are cleared to blood and can affea kidney toxicity. 14•129 Less soluble particles can remain in the IWlg longer and in theocy could pose a radiological hazard. The 
U.S. Aillly bas conducted lei;ts to cbarw:terize aerosols associated with DU munitions impacts with armor and with accidental DU munitions fires; it IX!ncluded a 
service member's risk exceeds civilian safety standards only when he or she is inside a vehicle when it is penetrated by DU munitions.39·96•97 The adequacy of 
the research supporting this conclusion has been questioned by some reviewers.229,267 

:Ko studies of long-term human health effects of uranium melal implanted in tissue exist. Nevertheless, toxic effects are likely to be similar to the kidney toxicity 
observed from inhaled or ingested uranium. To date, VA bas reported no kidney toxicity among soldiers wounded by DU :fragments in friendly fire cpisodes. 112 

VA currently monitors the health of approximately 30 veterons suspected of retaining embedded DU fragments, and the U.S. Army Medical Research and 

Materiel Command is funding animals studies to investigate the health hazards associated with short- and long-term exposure to DU metal fragments. 296 

What do we conclude about the risks of DU to Golf War veterans? The Committee concludes it is unlikely that health effects reported by Gulf War veterans 
today are the result of exposure to DC during the Gulf War. Since uranium is a potential carcinogen, it is possible that =posure to DU during the GulfWar could 
lead to a slight increase in the risk for lung cancer after decades following the end of the war. 

Oil-well Fire Smake 

At the end of the Gulf War, more than 60{1 Kuwaiti oil we11s and several pools of spilled oil were left burning after being ignited by retreating Iraqi troops. Huge, 
dramatic plwnes of billowing smoke from these fires rose h;gh into the atmosphere. Occasionally the smoke remained low to the ground, in some cases 
enveloping U.S. militaty persont~el. 

Some chemicals IXlntained in oil-well fire smoke, such as benzene and PAHs, are human carcinogens. As described earlier in this chapter, the ammmts of these 
pollutants in the air were low. Hence, their contribution to excess cancer risk would be expected to be small and increased rates of cancers likely would not result. 
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The U.S. Army used EPA'sstandardized methodology to estimate cancer and noncancerrisks from the oil-well fire smoke.265 It concluded "the potential fur 
significant long-term adverse health effects for the exposOO DOD troop or civilian employee populations is minimal." Risks from cancers were estimated not to 
exceed two excess cancers per one million people exposed, a value well within EPA's acceptable range. 

Noncancer risks from smoke exposure were calculated as Hazard Indices (HI). Wben the HI exceeds 1.0, there can be concern about potential noncarcinogenic 
health effects. In Saudi Arabia, the HI ranged from 0.6 to2.0, while in Kuwait it ranged from 2.0 to 5.0. Most of this noncancer risk was contributed by inhalation 
ofVOCs. particularly benzene. The U.S. Army concluded that riskofnon=inogenic health effects among the U.S. service members was low since Hlsare 
based on EPA toxicity values that are set fur below levels thought to cause health effects and that also account for sensitive subpopulations such as children and 
the elderly. A congressional Office of Technology Assessment analysis of the U.S. Aony's risk assessment methods and findings concluded "the ri!lkll to health 

from exposure to the smoke and the background air contaminants in the Persian Gulf are likely to~ extremely smalL H 275 

Oil-well fire smoke appears not to have caused observable changes in lung tissue. Researchcts at the Armed For<:es Instirute of Pathology found no significant 
differem:es when they compared lung tissue from autopsies of33 LS. service members who died after the start of the oil well fires to lung tissue from autopsies 

of soldiers who died before the flres. 164 

U!formation has been gathered from 110 firefighters working for private companies in the Kuwaiti oil fields in 1991. Individuals were deploylld for 28-day 
periods, working daily at the well hwds without breathing-protection equipment. Most wez:<.l over 30 years old and had 1 0 or mm-e years c'-!'perience fighting 
similar well fires, many of them in Kuwait and elsewhere in &:lulhwestAsia. No cases of illnesses resembling those reported by GulfWarveterans were reported, 
nor have such complaints been observed among thousands of oil-well firefighters who have spentyearseJtperiencing similarcxposures.60•61 

Known immediate health effects from inhaling large amounts of smoke and particulates are primarily respiratory, including coughing, wheezing. increased airway 
resi~!Jmce, and respirn.tory infections. To>tic gases that can be found in oil-well fire smoke-such as hydrogen sulfide and sulfur dioxide-can cause eye and nose 

irritation, decreased pulmonary function, and increa.wd airway reactivity. 3 12•315 Nevertheless, these toxic gases were not detected at high levels during the 
fires.S9·2 ~9.3°2.3 39 High leve!sofairborne particulates, which sometimes occurred in the Gulf region, are associated with increased rn.tes of asthma andean 
exacerbate other chronic respirn.tory conditions. With chronic (months or years) exposure to particulates, there is increased risk of some loss in lung function or 
chronic bronchitis, especially in cigarette smokets. 

What do we cnnclude about the risk!i of oil-well fJreS to Gulf War veterans? Based on research on human and animal health effects of exposure to air 
pollutants and on currently available exposure data, the Committee concludes it is unlikely exposure to oil-well fire smoke is responsible for symptoms reported 
today by Gulf War veterans. Although smoke from the oil-well fires did not include levels of carcinogens that would be expected to increase cancer rn.tes among 
GulfWur participanll>, VA mortality studies will include cancer surveillance. 

Petroleum Products 

Diesel, kerosene, garoline,jet fuel, and other petroleum-balled fuels were widely used duriug the Gulf War for dust suppression, wasre incineration, and for 
fueling vehicles, stoves, heaters and generators. l.J.S. service members in certain jobs were occupationally exposed to petrolcwn fuel vapors and combustion 
products, S!ICh as toluene, >tylene, benzene, ethyl benzene, carbon mon<mde, sulfur dioxide, nitrogen dioxide, particulates, lead, and other pollutants. 
Additionally, in some areas near the Kuwaiti oil-well fires, unburned crude oil drizzled down, covering the ground and troops below.242 

Petroleum fuels are a comple>t mixture of aliphatic hydrocw:bons and aromatic hydrocarbons such as ben= and P AHs. The$e fuels also commonly contain 
varioWl additives, like lead. When burned, petroleum fuels produce a variety of potentially ha7..ardous combustion produtts. High-level, short-tenn exposures to 

fuel solvents can cause immediare effects. In most cases, however, complete recovery occurs when the exposure ceases. 5•286 

U.S. service members could have been exposed to petroleum fuels by inhalation, ingesting contllmimtted water or dust, and skiu contact. lnhalatiou expoour<.l 
could depress the centraloervous system (OIS). Symptoms include short-term effects ranging from fatigue, headache, nausea, bluned vision. and dizzihess, to 

convulsions, paralysis, and loss of consciousness depending on the dose.2~ 2 ·312 Again, exposure to high, nonlethal levels usually is followed by complete 
recovery, although rare cases of permanent brain damage after massive exposure have been reported. 117·205.282 

Prolonged breathing of diesel fuel vapors can damage kidneys or lower blood clotting ability. 284 Studies of workers occupationally exposed to certain 
hydrocarbon solvents in petroleum fuels suggest that long-term high-dose exposure over 12 to 14yearscan lead to neurotoXJc effects.117·285 For example, 
psychomotor disturbances, visual mCillory and perception, and visuomotor learning ability were significantly affected in o:<posed gasoline-pump worke:n; 
compared to matched controls, particularly workers e>tposed for more than a year. 125 Some studies S'llggestthere are neurotoxic effects from long-term aposure, 

including decrements in memory, cognitive functioning, and sometimes neuromotor functions. 117 Other researchers, however, have cballenged the existence of 

what is sometimes referred to as ~chronic toJtic encephalopathy," and uncertainty exists about CNS effects from long-term, low-level exposures to solvents.69 

Benzene makes up about one peocent of U.S. gasoline and up to five percem of European formulations. It is a known human carcinogen that is associated with 
certain types of leukemia. Neverthel~, mar<.: than 55 published epidemiologic studies of workers exposed occupationally to hydrocarbons such llll gasoline 
generally do not replicate the carcinogenic effects reported for experimental animals. 15i.282 Recent studies of refinery workers also do not reveal a clear 

association between gasoline production lU"ld leukem.ia.88·282 Still, based on the limited evidence from animal studies and the presence of benzene in gasoline, the 
International Agency for Research on Cancer (IARC) concluded that gasoline is possibly carcinogenic to humans. It is not known if other petroleum products 
cause cancer in humans. IARC believes there are insufficient data to assess whether light fuel oils or light diesel fuels cause cancer in humans. However, IARC 
has determined that occupational exposure to fuel oils during petroleum refining is probably carcinogenic to hurnans.284 

Although ingesting small amounts of fuel oils is unlikely to cause significant symptoms, ingesting fuel oils in larger quantities can cause vomiting, diarrhea, 
swelling of the stomach, stomach cramps, coughing, drowsiness, restlessness, irritability, and unconsciousness. 284 Ingestion of fuel oils can be accompanied 
(during vomiting) by aspiration of some of the material into the lung<;, which can produce a chemical pneumonitis. 
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Skin exposure to large amounlil of oil can physically clog pores and hair follicles, oomproroising body l=t loss. Long-limn exposure can cause acne and other 
skin problems. With high concentration or extended exposure, lighter componenlil of crude oil or other fuel oils can defat the skin, leading to redness and itching 

or dennatitis. 284•3 12 

Exposure to the normal combustion products of petroleum fuels is 11lso a health conce.m. Limited epidemiologic evidence indicates daily use of kerosene stoves 
for cooking or heating does not cause breathing problems for most people. 28~ If insufficiently vented, however, carbon monoxide generated from fuel Oll 
combustion can buHd up, causing drowsiness, nausea, and even asphyxiation. Individuals exposed to unvcntcd combustion of fuels containing lead could 
experience health effects ranging from subtle biochemical changes. in blood to severe CNS effects at high doses. Occupational e:<posure to inorganic lead is 
associated with subjective signs of neurotoxicity such as forgetfulness, lethargy, and weakness. These neurological signs and symptoms occur at about the same 
blood lead levels as other overt signs of lead intoxication, such as gastrointestinal complaints like abdominal pain, nausea, and vomiting.286 

What do we conclu.de about the rlskli ofpetrolcam products to Gulf War veterans? While cer!.irin subsets of Gulf War service roemben could have 
experienced occupational exposures to petroleum products that would entail increased risks ofhealth effects, it is unlikely that health effects reported today by 
Gulf War veterans are due to Cll:posure to petroleum products during the war. 

Psychologiclli and Pllysiologiclli Stress 

Virtually all GulfWarparticipants were exposed to a wide rang1:: ofstressorsassociated with the war. Throughout bUllUUl history, observers have noted a 
correlation between the horrors of war and "mysterious" illnesses in soldiers and veterans.~ 1 Only IOCently, however, have the broad range of symptoms for such 
illnesses been recognized as serious, physiological ef'fects of stress. 

Unexplained illnesses in soldiers were widely interpreted as a form of malingering until the 1940s. When WWII veterans experienced many of the same 
symptoms seen in WWI, Charles Samuel Dyers coined the term "shell shock." He began to study and write about what actually happened to the minds and bodies 
of soldiers on and off the baulefield. Physicians began to describe psychosomatic symptoms-physical disorders caused or influenced by a psychological state-as 
the normal and expected consequences of experiencing fear and flight, and recognized the relationship between intense emotion and bodily changes. 

During this period, a telling example carne to light that illustrated how traumatic experience can lead to a decline in physical health. A group of merchant marines 
in Norway during WWII were preselected for their excellent physical and mental health. Yet after Cli:PDSUre to Cll:traordinary stress, they showed a sharp decline in 
their health. Many had symptoms of chronic fatigue, chronic pain, impotence, and irritability. 

Today, scientists are beginning to unravel the physiological connection between the brain and various other parts of the human body. Recent animal and human 
studies reveal numerous pathways connecting the brain to the rest of the body, through which psychological stress can be physically expressed. 31 Animal studies 
demonstrate that stress can have measurable effects on the brain, immune system, cardiovascular system, and various hormonal responses. Although the human 

body can adapt to normal s~. if the stress lasts longer it can be expressed in a variety of physical illness symptoms. 1 55 Some researchers !!USp<>Ct that the 
inadequate production of stress hormones and stress resporu:e occurs in some (not all) hutna!IS with CFS and PTSD. 31 

Based on this undentanding and supported by decades of clinical observations, physicians recognize that many physical, as well as psychological, diagnoses are 
the coru;equences of stress. This connection is not limited to soldiers only. Experts now know that conventional stressors, such as bereavement, fumily problems, 
financial and job problems, domestic or other violence, can cause significant and long-limn ph~ical health dfo:cLS. 7~.l~4 

Physicians and scientists also note substantial variability in the human response to stress. One individnal's reaction to trauma could be hypertension; in another 
individual, the reaction to similar trauma might be severe anxiety. A number of medical diagnoses are linked with stress, including somatoform disorders, CFS 
and FM. These conditions share many overlapping features, and each diagnosis depends on meeting specific case definitions. Significant evideoce supports the 
likelihood of a physiological, stress-related origin for many of these ailments. 

What do we oonclude about the risks ohtress to Gulf War veterans? The Committee concludes thai stress does not ca!llle a unique illness or set of 
symptoms. Stress can contribute to a broad range of physiological and psychological illnesses. StreSS is likely to be an important contributing factor to the broad 
range of illnesses currently being reported by Gulf War veterans. 

SUMMARY 

The Committee has exlllllined Cll:posure and, independently, Cll:pected. health effects for ten GulfW ar risk factors: pesticides, CW agents, BW agents, vaccines, 
PB, infectious disease, DU, oil-well fire smoke, petroleum products, and psychological and physiological stress. In 0111' evaluation, we used the substantial 
amount of relevant scientific information available in published peer reviewed literature, intetviews with experts, invited testimony, public comment, and 
discussions with scientific experts in academic and govemment agencies. For roost of the risk factors evaluated, the Committee has determined-even in the 
absence of exposure <.!ala-they arc unlikely to be associated with the health problemscurrentlyreported by Gulf War veterans. Based on its review, the Committee 
makes the following findings and recommendations. 

FINDINGS 

• Although some vetenwl; clearly have sCNice-connected illnesses, current scientific evidence does not support a causal link between the symptoms and 
illnesses reported today by Gulf War veterans and exposures while in the Gulf region to the following environmental risk factors assessed by the 
COmmittee: pesticides, chemical warfare agents, biological warfare agenlil, vaccines, pyridostigmine bromide, infectious diseases, depleted uranium, oil­
well fires and smoke, and petmleum pl"Odncts. Some of these risk factorn explain spwific, diagnosed illness in a few Gulf War veterans. for example, 
leishmaniasis has been diagnosed in 32 individuals. Prudence requires. further investigation of some areas of uncertainty, such as the long-term effi:cts of 
low-level exposure to chemical warfare agents and the synergistic effects of e:x.posm:e to pyridostigmine bromide and other risk factors. 

• A nwnber ofGulfWar risk factors-e.g., mustard agent, aflatoxin, and ce:rtllin petroleum products-are potential human carcinogens that could cause 

http://www.gwvi.gov/ch4.html 9/4198 



Page 13 ofl3 

increased rates of cancer beginning decades after exposure. 
• Stress is known to affect the brain, immune system, cardiovlll)cular system, and various hormonal responses. Stress manifests in diverse ways, and is likely 

to be an important contributing fuctor to the broad range of physiological and psychological illnesses currendy being reported by Gulf War vetenws. 

RECOMMENDATIONS 

DOD and VA should perform long-term mortality studies of Gulf War veterans appropriate for investigating cancer rates in the Gulf War veteJ:an 
population in the coming decades. 

• The entire federal research portfolio should place greater emphasis on basic and applied research on the physiologic effects of stress and stress-related 
dioorders. 

~As noted, individuals in this group also were assessed for SCEs, which were found to increase with deployment to Kuwait and remain elevated even after the 
return to Gennany. 154 SCEs are a sensitive measure of DNA damage and repair and occur at a background rate in noonal cells, but increase with expomres to 
DNA damaging agents. It is not clear what exposures in Kuwait could have led to the observed increases, since elevated SCEs are a nonspecific measure that can 
reflect exposure to infections and Vllccinations, or to dietary, occupational, or environmental mutagens. 

•"In chapter 2, we identify those areas for which we believe new research data could fill in current gaps in knowledge. 

http://www .gwvi.gov/ch4.html 'i/4/98 
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Summary 

Mr. Chairman and Members of the Committee: 

We are pleased to be here today to discuss our past work on the 
Department of Defense's (DOD) anthrax vaccine immunization program. 
As you know, DOD regards the biological agent antlrrax, an infectious 
disease that is 99-percent lethal if inhaled by unprotected humans, as the 
single greatest biological weapon threat to U.S. military forces. DOD 
considers vaccination one of the measures critical to protecting U.S. 
forces against such weapons. In December 1997, the Secretary of Defense 
announced a plan to immunize all active and reserve military personnel 
with a licensed anthrax vaccine. In August 1998, DOD began immunizing 
all2.4 million U.S. military personnel-including all active and reserve 
personnel-against anthrax. 

Today we would like to provide a brief update on three key findings of our 
October 1999 report. The findings relate to vaccine supply, medical 
records, and efforts to educate servicemembers about the program.t We 
have also reviewed other aspects of the anthrax vaccine immuniZation 
program, including the safety and efficacy of the vaccine and the contracts 
with the manufacturer. Our related reports are listed in an attachment to 
tWs statement. 

In October 1999, we reported on challenges to implementing DOD's 
anthrax immunization program. First, we noted that supply problems 
caused by the manufacturer's inability to obtain Food and Drug 
Administration (FDA) approval to distribute vaccine manufactured at its 
renovated facility and problems testing previously stockpiled vaccine 
jeopardized DOD's schedule for vaccinating all 2.4 million 
servicemembers. Today, this fundamental requirement of the program­
maintaining an adequate supply of vaccine-bas not yet been met. The 
manufacturer has not yet obtained FDA approval to distribute vaccine 
produced at its renovated facility, and this approval is not expected until 
late 2000. Program officials expect the current supply to last until July 
2000. Although program officials expect FDA to approve the release of 
previously stockpiled vaccine before the available supply is depleted, this 
expectation may be optimistic given past testing problems. DOD is 
vaccinating only personnel who are being deployed to high-threat areas 
and has delayed vaccinations of personnel in units scheduled for early 
deployment. If the manufacturer does not obtain FDA approvals as 

1 Medical Readiness: DOD Faces ChaDenges fn JmplemJ1nting Its Anthrax Vaccine lmmunlzatiM 
Program (GAOINSJAD.OG-JS, Oct22, 1999). 
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Supply Problems 
Jeopardize 
Vaccination Program 

expected, DOD may be forced to halt vaccinations, at least temporarily. 
Moreover, DOD still lacks a contingency plan in the event supply problems 
are not resolved in time. 

Second, we reported that DOD's recording and tracking system of 
servicemembers w.ho recetve vaccinations is an improvement over the 
system used during the GulfWar and in Bosnia but that DOD was not 
meeting its requirement to record vaccination data consistently both in 
paper records and in its central database. DOD reported that it planned to 
take further steps to improve its central database. Also, we recommended 
that DOD collect data on the number of servicemerobers refusing the 
vaccine so that it can better understand sezvicemembers' concerns. To 
date, the Army has drafted a policy to collect data every 3 months. The 
other services are not planning to require periodic reporting but will 
provide data on vaccine refusals when requested. 

Finally, we reported on the results of our survey, which showed that 
servicemembers wanted more information on long-term side effects and 
procedures for reporting possible side effects from the vaccine. DOD has 
taken initiatives to carry out a high-visibility education campaign to inform 
servicemembers about the vaccine program. For example, it has 
implemented a speakers' bureau, has updated its Internet site, and is 
sponsoring studies of health effects related to the vaccine. 

As of March 2000, DOD had administered at least 1.6 million anthrax 
vaccinations to about 419,000 servlcemembers, but supply problems 
Jeopardize im schedule for vaccinating all2.4 million servicemembers.2 As 
of AprlllO, 2000, DOD had approximately 273,000 doses of vaccine tested 
and available for use. Assuming the program continues to administer 
vaccines at its current rate of about 75,000 doses per month, DOD officials 
estimate that the supply will be depleted by July 2000 unless more lots3 of 
vaccine are made available. The supply can only be increased if FDA 
grants permission for the sole manufacturer to release vaccine produced 

2The vacclnallon program ls scheduled to be Implemented In three phases. Phase 1-llegun !n 
199&---incluQes vaccinations of servicemembers assigned or roUU!ng to high-threat area&. Phase 2--­
origlnally scheduled to begin In January 2000 but net yet begUn-includes vacclnaUorrs tor early 
deploying units. Phase 3 Includes w.cclnat!Ons for the remainder of the fon:e. The regimen for the 
vaccine is an lnltla! series af three vaccinations at 2-week. intetvals, followed by a series of three 
vaccinations at 6-month inlerve.Js, with annual boosters thereafter. 

3 A tot contalnsapproximate!J,o 200,000 doses, but atthe start ot1he program some lots contained 
fewer doses beCause of previous commsrcral sales and military use. 
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at its renovated facility or the vaccines stockpiled before the renovation 
are successfully tested and rei eased by FDA. There are problems in both 
areas. 

First, the manufacturer, BioPort Corporation, 4 Lansing, Michigan, has yet 
to receive FDA approval of its manufacturing processes following a 17-
month shutdown of the facility for renovation. Until BioPort obtains this 
approval and additional approvals for the release of each lot. it cannot 
release lots produced after the renovation.s According to a DOD 
contractor's assessment of a November 1999 FDA inspection report, the 
FDA identified 30 deficiencies, largely dealing with BioPort not fully 
complying with FDA Good Manufacturing Practice regulations. The 
assessment noted that there may be at least two significant issues BioPort 
must address, namely implementing a program to validate vaccine 
manufacturing and testing processes and systems to ensure product 
quality. DOD has taken several initiatives to support and oversee BioPort's 
efforts to obtain FDA approval. According to a contracting official, DOD 
intends to order BioPort to stop production of the vaccine and focus 
efforts on measures to validate the manufacturing process. DOD also plans 
to assist BioPort by funding consultants to help BioPort obtain FDA 
approval and to keep the facility operating at a low leveL DOD officials 
estimate BioPort will not obtain FDA approval of its manufacturing 
processes until late 2000. BfoPort's inability to obtain FDA approval of its 
anthrax production processes has led to serious cash flaw problems. 
Further delays will only exacerbate these problems. 

Second, unless the currently available 273,000 doses are augmented with 
additional approved vaccine from the stockpile, the program w.ill be 
without vaccine from July through late 2000 (or whenever BioPort obtains 
FDA approval) if it continues administering vaccinations at its current 
rate. When the manufacturer suspended production in January 1998 to 
undertake renovations, it still had 40 lots of anthrax vaccine stockpiled at 
its plant. Of these, 31 had passed all the tests and had received FDA 
approval for release. To ensure that no changes had taken place in the 
approved vaccine since FDA granted approval, DOD decided to subject the 
31 approved lots to a series of supplemental tests for purity, potency, 
sterility, and safety. Since supplemental testing began in January 1998, 11 

4 In 1998, the facl!ity was sold and lhe manufacturer's name was changed from Michigan Biologic 
Products lnslit.rte to BioPort Corporation. Plans for renovation began under the former name. 

5 According to a program official, the lots IGSted to obtain FDA approval of the new facility's 
mam.rfacturing processes wiU also be tested for retease and should therefore be immediately 
available. fDA wltl have fo approve Mure lots produced after the renovation lncllvidua11v. 
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of the 3llots have been made available for use; but 20 lots are still 
unavailable due to test failures or problems with the tests themselves. For 
example, some vaccine lots did not contain sufficient levels of a required 
presexvatlve (test failure), while testing of other lots may have been 
invalidated because underweight guinea pigs were used as test subjects 
(test problems). For the remaining nine lots produced just before the 
renovation shutdown, BioPort needed only to obtain the normal FDA 
approval for release. As of AprillO, 2000, five of these nine lots had been 
approved for release. In swn, only 16 of the 40 vaccine lots in the stockpile 
have been released, and according to program officials, almost all have 
already been used by the program. 

Program officials plan to conduct tests on and obtain FDA approval for 
release of a limited number of stockpiled lots, thus augmenting the 
currently available doses before they are depleted. They estimate that this 
will provide sufficient vaccine to continue the program until FDA grants 
permission to release lots produced after BioPort's renovation, possibly by 
late 2000. Our analysis shows that DOD's time frames for testing and 
gaining FDA approval of these stockpiled lots may be optimistic. For 
example, it assumes that FDA will expedite approval of a revised testing 
protocol and final test results and that BioPort will not encounter testing 
problems as it has in the past. 

Because of the limited vaccine supply, DOD is vaccinating only personnel 
who have deployed to high-threat areas and has delayed vaccinations of 
personnel in units scheduled for early deployment. The original date to 
begin vaccinating this latter population was January 2000. In response to 
our reconunendation, DOD drafted a contingency plan to enstu"e the 
continued, measW'ed implementation of the program, but the Office of the 
Secretary of Defense has not yet approved this plan. 
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Recording and 
Tracking of 
Vaccinations Have 
Improved, but Further 
Improvements Are 
Possible 

In October 1999, we reported that DOD's recording and tracking system 
for the anthrax vaccination program is an improvement over the system 
used during the Gulf War and in Bosnia. However, DOD was not meeting 
its requirement to record vaccination data consistently both in paper 
records maintained at its installations and in electronic records in its 
central database. We compared servicemembers' vaccination records from 
DOD's central database with paper records at four military installations.6 

At three sites, we found that between 85 and 97 percent of paper and 
electronic records agreed on the number of anthrax vaccinations that had 
been administered. At two sites, however, matches were lower (between 
17 and 69 percent) for the date of the vacdnation and the vaccine's lot 
number. Matches in all categories were much lower at the fourth 
installation, with match rates of 22 percent for the number of vaccinations, 
17 percent for the vaccination date, and 8 percent for the lot number. 

These problems were caused in part by delays in updating data on 
infonnation in the central database. For example, delays in updating data 
on individuals' duty stations impeded DOD's ability to use its central 
database to manage vaccination schedules and assess unit readiness. 
Commanders need updated duty station information to ensure that their 
personnel receive vaccinations on time and are ready for deployment. An 
accurate centralized database is also important for tracking which vaccine 
lots are administered, should health concerns about a specific lot emerge. 
In its response to our report, DOD said it would take aggressive steps to 
ensure the timely and accurate updating of personnel data in the database. 

In addition, at the time of our review, DOD had not collected data on 
personnel who refused vaccination or left the service to avoid 
vaccination. DOD thus did not have an important tool to gauge the 
extent of resistance to the program and target training resources to 
give servicemembers needed and wanted information. In its 
response to our report, DOD said that it was reviewing a draft policy 
memorandum on reporting servicemembers' refusals to be 
vaccinated. In Aprll2000, a program official told us that this policy 
will apply only to the Army and will require major commands to 
provide quarterly reports on soldiers who refuse the vaccine. The 
other services are not planning to require periodic reporting but will 

6 We visited one locat!on per service where a !al'ge number {more than 1,000) of vaoclnatlons had 
been given: Fort Stewart, Hir.e&vflle, Georgla, fur !he Army; the USS Eisenhower, Norfolk Navy 
Shipyard, Portsmouth, Virginia. fur the Navy; Langfw A!r Force Base, Hampton, Virginia, for the Air 
Force; and camp L.ejuene, Jaoksonv!De, North carolina, for the Marine Corps. 
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DOD Hasan 
Extensive Education 
Campaign and Has 
Begun to Monitor Its 
Effectiveness 

provide data on vaccine refusals when requested. According to the 
program official, a servicemember is considered to have refused the 
vaccine only after he or she initially declines the vaccine, receives 
education and counseling (either verbally or in writing), and then 
disobeys a direct order to take the vaccine. 

DOD and the services have used a variety of measures to educate 
servl.cemembers about the program and have taken steps to address 
controversy surrounding the program. However, our survey of 249 
servicernembers at the four military installations between December 1998 
and March 1999indicated that many of them wanted more information on 
the program. More than two-thirds of swvey respondents reported that the 
infonnation they received on the reasons for the program, vaccination 
requirements and schedules, and consequences of refusing the vaccination 
was at least moderately helpful. However, over half said they either 
received no information on possible Iong-tenn side effects and procedures 
for reporting side effects or found the information less than moderately 
helpful. Although many respondents wanted more information on long­
term side effects, data on this topic is limited because no long-term studies 
haVe been carried out. 

At the time of our survey, DOD had not monitored the effectiveness of its 
educational campaign. But after our survey, DOD initiated several steps to 
improve its educational campaign. It established a communications 
division to focus on servicemembers' infonnatlon needs. The division 
updated the program's Internet site and set up a toll-free information line 
and a traveling speakers' bureau of experts on anthrax and the vaccine. 
DOD has also begun monitoring its educational efforts. Specifically, the 
program now surveys servicemembers who have begtm or are scheduled 
to begin the series of anthrax vaccinations. The survey collects 
information on the availability, timeliness, and effectiveness of the 
program's educational materials. 

In its comments to our October report, DOD stated that it had taken 
several actions to improve guidance and training on reporting adverse 
events associated with the vaccinel These actions included updating or 
developing briefings and fact sheets required to be given to 

7 Advarse events are outcomes for which a cause-and-effect relationship with an exposure (to a 
vaccine or a medication) has not yetobje~otively been determined. An adverse everrt becomes an 
adverse reaction once objective evidence is available to establish a cause-and-effect link between an 
exposure and an adverse outcome. 
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Contact and 
Acknowledgments 

servicemembers and clinicians and providing links to adverse event 
reporting forms through DOD's anthrax vaccine Intemet site. We have not 
assessed these actions or evaluated their impact on the reporting of 
adverse health events. 

To address questions regarding the safety of the anthrax vaccine, DOD 
established a Longitudinal Studies Concept Committee to defme research 
needs and identify subsequent research designs. The Committee, which 
includes members from DOD, FDA, the Centers for Disease Control and 
Prevention, and the Armed Forces Epidemiological Board, met in August 
and September 1999 and recommended some research designs. One of the 
studies being planned is a prospective study of servicemembers that wll1 
follow the health effects over multiple years of vaccine and non~vaccine 
recipients. This study is scheduled to begin in 2001. 

Mr. Cha:irman and Members of the Committee, this concludes our formal 
statement. We would be happy to answer any questions you may have. 

For future contacts regarding this testimony, please contact Carol 
Schuster at (202) 512~5140. Individuals making key contributlons to this 
testimony included Christine Fossett, Margaret Best, and Howard 
Deshong. 
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October 22, 1999 

The Honorable Arlen Specter 
Chairman 
The Honorable John D. Rockefeller IV 
Ranking Minority Member 
Committee on Veterans' Affairs 
United States Senate 

The Department of Defense (DOD) regards the biological agent anthrax, an 
infectious disease that is 99-percent lethal if inhaled by unprotected 
humans, as the single greatest biological weapon threat to U.S. miJitary 
forces. To counter this threat, the Secretary of Defense announced in 
December 1997 a plan to immunize all active and reserve military personnel 
with a licensed anthrax vaccine. The Secretary stipulated that 
immunizations would not begin until DOD (1) established a means of 
testing the vaccine over and above tests required by the Food and Drug 
Administration (FDA), (2) developed a system for tracking vaccinations, 
(3) approved operational and communication plans for the vaccination 
program, and (4) had an outside expert review the health and medical 
aspects of the program. In May 1998, the Secretary announced that his 
conditions had been met, and in August 1998, DOD began immunizations, 
giving first priority to personnel deployable to southwest and northeast 
Asia, areas where U.S. forces are considered at high risk of exposure to 
anthrax. 

The vaccination program has been the subject of increasing controversy. 
Public debate has centered on whether the vaccine is safe and effective, 
and whether it Is prudent to rely on only one vaccine rnanufacttn"er. Slnce 
the Secretary's announcement, we have reviewed various aspects of the 
program. In Aprlll999, we testified on research on the vaccine's safety and 
efficacy, noting the lack of studies on long·term safety and on human 
efficacy testing against inhaled anthrax.1 In June 1999, we reported on 
DOD's financial relationship with the sole-source vaccine manufacturer 

1 Medical Readiness: Safe(}' and Efficacy of the Anthrax Vaccine (GAPff-NSIAD-99-148, 
Apr. 29, 1999). 
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and attributed the manufacturer's serious cash-flow problems to an overly 
optimistic business plan.2 The following month, we reported that DOD's 
data on adverse reactions resulting from vaccinations indicated that female 
servicemembers reported such events in greater numbers than male 
servicemembers and that no studies had been done to determine the 
optimum number of doses of the vacc1ne.3 We also noted that DOD had 
conducted some research on a second-generation anthrax vaccine but 
considered such research an unfunded requirement and that the 
Department of Health and Human Services had recently funded several 
research grants to develop a second-generation vaccine. 

Although the policy to vaccinate the entire force has been questioned, our 
review focussed on the implementation of the vaccination program as 
established by DOD. Given the program's scope, DOD's poor medical 
record-keeping during the Gulf War, and serious previous shortcomings at 
the vaccine manufacturing facility, you asked us to review OOD's 
implementation of the vaccination program as it is currently structured. 
Specifically, as you requested, we assessed DOD's 

• abUity to maintain an adequate supply of anthrax vaccine for its 
immunization schedule, 

• system for recording and tracking servicemembers' vaccinations, 
• efforts to monitor possible adverse reacUons to anthrax vaccinations, 

and 
• steps to educate servicemembers about the program. 

To assess the vaccine supply, we reviewed the quantity of vaccine fn 
stockpile, the status of efforts to test the stockpiled vaccine, and schedules 
for producing new vaccine. To assess DOD's tracking of servicemembers' 
vaccinations, we compared electronic and paper records of vaccinations at 
four locations (one per service). To assess tracking of adverse reactions, 
we evaluated DOD's data on adverse reactions and interviewed medical 
personnel and vaccine recipients. Finally, to assess DOD's education 
efforts, we surveyed vaccine recipients during our four site visits and 
discussed education efforts with commanders and program officials. A 
detailed discussion of our scope and methodology is in appendix I. 

lContrnctManagement: Observations on DOD'S Financial RelaUOnshlp With the Anthrax 
Vaccine Manufucturer (GAOfr.NS[AD-99-214, June 30, 1999). 

3Medlcal Readiness: Issues Concerning the Anthrax Vacclne(CAOJT..NSlAD.99-226, July 21. 
1999). 

Page4 GAO/NSIAD-00-36 Medical Readiness 



Results in Brief 

B-283133 

As of July 1999, DOD had given about 1 million anthrax vaccinations to 
more than 315,000 service members, but supply problems jeopardize its 
schedule for vaccinating all 2.4 million servicemembers, and DOD lacks a 
contingency plan in the event these problems are not resolved in time. Test 
failures4 and problems in the testing itself have slowed or precluded release 
of 26 of the 40 vaccine lots since testing began in January 1998. In all, only 
14lots5 have been released to DOD since January 1998, and most of these 
have already been used. Moreover, the manufacturer has yet to receive 
FDA pennission to release lots produced after restarting operations in 
May 1999 following a 17·month shutdown for renovations. As a result, DOD 
has fallen behind its original schedule by 5 months, and it risks further 
disruption if more vaccine does not become available by August 2000. 
DOD's plans for maintaining an adequate supply of vaccine are optimistic, 
given testing problems, and assume that FDA will grant approval of tested 
lots in less time than in the past. Consequently, DOD may not be able to 
augment its stock of usable vaccine as currently planned. The 
manufacturer's financial problems, which had threatened vaccine supply, 
have been recently mitigated by a renegotiated contract, but financial 
concerns could re-emerge if there are further delays in releasing vaccine. 
Although DOD has considered options, should the vaccine manufacturer 
have further delays in or lose its ability to produce FDA-approved vaccine, 
DOD does not have a formal contingency plan to deal wtth such 
possibilities. 

DOD has a new recording and tracking system for vaccinations that is 
better than the one used during the Gulf War and in Bosnia, but DOD is not 
meeting its requirement to record vaccination data consistently in paper 
records and in its central database. Our comparison of records from DOD's 
central database and files at three military installations showed that 85 to 
97 percent of paper and electronic records agreed on the number of 
anthrax vaccinations given to servicemembers, but agreement was lower at 
two of those sites-ranging from 17 to 69 percent~ for dates and lot 
numbers. Agreement in all categories was much lower at a fourth 
installation, with match rates of8 to 22 percent, in part because individuals· 
duty stations had not been updated. This data is vital for (1) scheduling the 

lBefore some of the stockplled lots can be released, FDA must approve the results of Its 
required lab tests. Other stockpiled lots received FDA approval some years ago but must 
now pass supplemental tests before DOD can use them. 

5Each lot includes roughly 200,000 doses. 
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FDA~Licensed regimen of six vaccinations and boosters and (2) tracking 
who receives vaccinations from a specific lot, should health concerns 
about a lot later emerge. Delays in updating data on individuals' duty 
stations have impeded DOD's ablUty to use its central database to manage 
vaccination schedules and assess unit readiness. Commanders need 
updated duty station information to ensure their personnel receive 
vaccinations on time so that they may be ready for deployment. In addition, 
DOD does not collect data on those refusing vaccination or leaving the 
service to avoid vaccination. This leaves DOD without an important tool to 
gauge the extent of resistance to the program and target training resources 
to provide servicemembers wlth the information they want. 

DOD has used data from the Vaccine Adverse Event Reporting System to 
monitor adverse reactions (or events) to anthrax vaccinations. The system 
relies on medical personnel or servicemembers to provide needed data. 
However, DOD has not systematically infonned these personnel on how to 
provide needed data into the system As a result DOD may not have data 
on adverse reactions (or events) that is important for monitoring vacdne 
safety. DOD uses the number of data entries into the system to determine 
an adverse reaction rate. However, this data does not provide sufficient 
basis for reporting a reaction rate because the information is inadequate to 
directly link the health condition of a servicemember to the anthrax 
vaccination. Moreover, such events may be underreported. Further, 
preliminary data from DOD surveys of vaccine recipients indicates a 
greater rate of reaction than is indicitted by the reporting system, which 
reported 215 adverse events after over 978,000 vaccinations as of July 1999. 
The reaction rates reported by DOD surveys varied (between 21 and 70 
percent), in part due to methodological limitations such as lack of control 
groups or adjustments for factors such as physical activity and age. DOD 
has reported that there is no evidence of a pattern of serious, long-lasting 
adverse reactions. 

DOD has employed a Wgh-vlslbility campaign to educate servicemembers 
about the program and has taken steps to address the controversy 
surrounding the program. In addition, it recently expanded its 
communications efforts by updating the program's Internet site, opening a 
toll-free anthrax information l!ne, and forming a speakers' bureau of 
anthrax experts. However, a survey we performed at four military 
installations. though not projectible beyond the 249 respondents, indicated 
that servlcemembers want more information about some issues related to 
the program. More than two· thirds of survey respondents reported that the 
information they received on reasons for the program, shot requirements 
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and schedules, and consequences of refusals was at least moderately 
helpful. However, over half said they either received no information on 
possible long-term side effects and procedures for reporting side effects or 
found the information less than moderately helpful. Although many 
respondents wanted more information on long~term side effects, data on 
this topic iS limited because no long-term studies have been carried out. 
DOD offlcials recently discussed conducting additional studies to increase 
their understanding of possible long~ term health effects. 

ThiS report includes recommendations to the Secretary of Defense to 
develop plans in the event that the vaccine does not become available as 
currently anticipated, to provide guidance for the consistent reporting of 
adverse events, and to establish data collection measures that allow the 
program to monitor performance and target training and research 
resources. 

According to the Chairman of the Joint Chiefs of Staff, anthrax is the 
greatest biological weapon threat. DOD considers vaccination one of the 
measures critical to protecting U.S. forces against such weapons. As a 
result, it has begun immunizing all U.S. military personnel-about 
2.4 million servicemembers, including all active and reserve-against 
anthrax. The Secretary of the Army is the Executive Agent of the program, 
which is being implemented in three phases to vaccinate the entire force by 
2004. 

• Phase !-begun in 1998 and ongoing: 423,000 members assigned or 
rotating to high-threat areas have begun or will begin vaccinations. 6 

• Phase 2-slated to begin in january 2000: early deploying units-about 
1 million personnel-begin vaccinations. 
Phase 3-the remaining approximately 1 million personnel begin 
vaccinations. 

The regimen for this vaccine is an initial series of three vaccinations at 
2-week Intervals, followed by a series of three vaccinations at 6-month 
intervals, with annual boosters thereafter. 

8DOD had planned to begin vaccinations in southwest and northeast Asia In the summer of 
1998. However, in March 1998, when hostilities in southwest As! a seemed likely, DOD began 
vaccinating personnel stationed there ahead of schedule. 
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The anthrax vaccine was licensed in 1970 to protect occupational groups 
such as veterinarians, meat packers, wool workers, and health officials 
who might come into contact with the disease primarily through the skin. 
Its effectiveness against inhalation anthrax in humans has not been proven, 
as it would be unethical to conduct such studies on humans. However, as 
we reported in our April1999 testimony.7 studies on the efficacy of the 
vaccine in guinea pigs. rabbits. and monkeys support the view that the 
vaccine can protect against exposure to inhaled anthrax in these animals. 
but the correlation ofthat protection to humans has not been established. 
DOD recently sought to develop an animal model to establish such a 
correlation. 

DOD currently procures the anthrax vaccine solely from one private 
manufacturer, BioPort Corporation. Formerly, the facility was known as 
the Biologic Products Division of the Michigan Department of Public 
Health, then the Michigan Biologic Products Institute. The manufacturer is 
the only FDA-licensed anthrax vaccine manufacturer in the United States. 
BioPort produces the vaCCine in lots individually numbered for tracking 
purposes. Each lot generally consists of about 20,000 vials containing 10 
doses each. The lots must be tested according to standard FDA protocols 
for purity, patency, sterility, and safety. 8 Successful results are then 
submitted to the FDA for review. If the test results satisfy FDA, it assigns 
each approved lot an expiration date and notifies the manufacturer that the 
lot can be released for use. 

This vaccine has a 3-year shelf life, measured by FDA from the date it 
passed the FDA's potency test. The manufacturer can request a 3-year 
extension of the shelf life by retesting for potency and submitting passing 
results to FDA for approval. FDA also allows retesting of lots that initially 
fail potency tests, provided the reason for the failure is investigated and 
explained and the retested vaccine meets approprtate standards. Once a 

Wedical Readiness <GAO!I-NSJAQ-99-148 Apr. 2:9, 1999). 

1Accordlng to th~ Code of Federal Regulations (21 C.F.R section 600). purity Is the relative 
freedom from extraneous matter In the finished product; potency is the specific abiUty or 
capacity of a product as imltcated by appropriate laboratory tests or adequately controlled 
clinical data: sterility is the freedom from viable contaminating microorganisms; and safety 
Is the relative freedom from harmful effects to persons affected, directly or indirectly, by a 
product when prudently administered, taking into consideration the recipient:s condition at 
the time. 
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vial of vaccine is labeled for shipment, its expiration date is changed to a 
maximum of 1 year (not to exceed its 3-year shelflife).9 

In March 1997, the FDA cited the manufacturer for repeated deviations 
from applicable standards. According to DOD, in January 1998 the 
manufacturer stopped production as part of a previously scheduled 
renovation plan to support the production, testing, and stockpiling of the 
anthrax vaccine. These renovations were largely funded by DOD. When the 
manufacturer suspended production, it still had 40 lots of anthrax vaccine 
stored at its plant. Of these, 31 had already passed all the tests and had 
received FDA approval for release.10 Nine· had not yet been tested. DOD 
decided to subject the 31 approved lots to a serles of supplemental tests for 
purity, potency, sterility, and safety as a prudent safeguard. n DOD 
contracted with an independent firm to oversee the supplemental tests, 
which were conducted by BioPort. DOD also decided that the remaining 
nine lots would not need to undergo supplemental testing, as these had 
never been released and would be undergoing FDA-mandated testing for 
the first time. 

BioPort resumed production of vaccine in the renovated facility in May 
1999. As part of its effort to receive FDA approval of its renovations and 
operational changes, BioPort must submit test data to demonstrate that the 
lots produced are consistent with each other and with anthrax vaccine 
previously produced in the old facility. Once these new lots, called 
consistency lots, pass the FDA tests, and once FDA, upon inspecting the 
facility and operations and reviewing the test results, approves the 
renovations and consistency lots, BioPort will be permitted to resume full 
commercial operations-Le., sell its newly produced vaccine. Without 

aln Aprtll999. 59 Mannes were notified that they had receiVed vaccine three weeks after its 
expiration date. Both the FDA and the Armed Forces Epidemiological Board determlned 
that there was no concern over the safety or effectiveness of the vaccine. Those notified 
were nonetheless given an option ofrecelv:lngan additional vaccination if they had concerns 
about the vacctne's effi~. The Marine Corps followed up with a message reminding 
Marine commanders of the procedures for checking expiration dates on all vials of vaccine. 
Further, refresher training was Implemented at the base In question and was strongly 
recommended for other medical units. 

1~At the start of the program In March 1998, some of these 3llots contalned fewer than 
ZO,OOO Vials because of previous commercial sales and mU!tary use. 

11As we noted in our Aprlll99:9 testimony. quality cannot be guaranteed from f:!nal tests 
alone, only from a combination of in-pr~s tests, end-product tests, and strict controls of 
the entire manufacturing process. 
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FDNs approval of its renovations and successful completion of tests on 
consistency lots, however, Bioport can produce vaccine but cannot release 
it for use. 

DOD manages the transport of anthrax vaccine from BioPort to initial 
military redpients. To obtain its goal of zero defects and to maintain 
vaccine accountabilicy-, DOD and BioPort designed a packing and shlpping 
protocol that maintains the temperature-sensitive vaccine within a 
constant temperature range during transportP Most anthrax vaccine is 
shipped via commercial carriers. It is packaged in temperature-monitored 
boxes for domestic shipments and in refrigerated containers for 
International shipments. Appendix II describes the packing and shipping 
protocol. 

As of July 1999, DOD had given about 1 million anthrax vaccinations to 
over 315,000 servicemembers. To meet the requirement for a system to 
track servlcemembers receiving anthrax vaccinations, DOD's Defense 
Manpower Data Center added anthrax data fields to an existing DOD-wide 
database of personal, service-related, benefits, and residence information. 
This database, the Defense Enrollment Eligibility Reporting System 
(DEERS), now includes fields to record, among other things, the date and 
lot number of each anthrax vaccination given to each servicemernber. Also, 
each service developed its own interim database to fully document 
vaccination information at locations where vaccinations are performed and 
to electronically send the information to DEERS, the centra[ repository for 
such tnformation.13 DOD planned to use an upgrade of lts Composite 
Health Care System to replace the interim service-specific tracking 
systems. Both the service interim systems and DEERS were designed to be 
used by unit commanders to ensure that their personnel receive their 
vaccinations according to schedule and by the services to report 
vaccination rates in their joint monthly readiness reports. 

According to the services' implementation guidelines, vaccination 
information is to be recorded on two paper forms-the servicemember's 

12Jn June 1998, on the basis of temperatura testing. BioPort increased the temperature range 
for safe shipment of the vaccine from 2" to a~ Celsius to 1° to 25° Celsius. 

13-fb.e Marine Corps uses the Navy's database. 
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medical record and form PHS-731, commonly known as the yellow shot 
record. The medical record is the property of the government, and the 
yellow shot record belongs to the individual. Procedures for yellow shot 
records varied at the installations we visited. For example, at the Air Force 
location, servlcemembers were not given their vaccination unless they had 
their yellow shot record, whfle other locations did not have this 
requirement. Planning guidance tssued by the Joint Staff also required the 
Joint Staff Inspector General to review compliance with requirements to 
document anthrax vaccinations. The review includes a random sample of 
medical records for personnel who received vaccinations between March 
and August 1998. The Inspector General's review was assigned In May 1998, 
and a report is scheduled to be issued later this year, but preliminary 
results were not yet available at the end of our review. 

DOD submits data on adverse events temporally associated with the 
anthrax vaccine to the Vaccine Adverse Event Reporting System (VAERS). 
VAERS Is a passive survefllance system, meaning that it alerts FDA and the 
Centers for Disease Control and Prevention of adverse events that may be 
associated with licensed vaccines through information voluntarUy reported 
by health care providers, patients, or families. VAERS also serves as a 
warning signal for detection of previously unreported, unusual adverse 
events and/or unexpected increases in reported events. A panel of experts 
commlssioned by the program reviews all VAERS reports after they have 
been submitted to FDA to identifY any stgnaling event that would identify 
problems stemming from the anthrax vaccine. As of July 1999, the panel 
had found no pattern of causality stemming from the use of the anthrax 
vaccine. 
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The most critical component of the program, an adequate supply of 
vaccine, is threatened by testing delays and possible loss of production 
capability. Testing problems have already delayed release of stockpiled 
vaccine, u many lots of which are still unavailable for use. BioPort has also 
fallen behind schedule in submitting to FDA test results on the lots 
produced after it resumed operations in May 1999. If testing problems are 
not resolved soon, or if FDA withholds approval ofBioPort's renovations or 
newly produced lots, DOD will have difficulty in (1) providing phase 1 
vaccinations beyond August 2000 and (2) beginning phase 2, which has 
already been delayed 5 months. BioPort also faces fmancial problems and 
some security weaknesses that put the supply of vaccine at risk. On the 
positive side, the program has nearly eliminated loss of vaccine in transit to 
the field thanks to a highly successful shipping and packing system. 
However, despite the risks to the vaccine supply, DOD has not prepared a 
formal, written contingency plan for vaccinating servicemembers should a 
steady supply be further delayed or disrupted. 

As of June 23, 1999, 26 of the 40 stockpiled vaccine lots were still not 
available for use (see fig. 1). Most of these-18 lots-had undergone but 
not passed all the supplemental tests or had to be retested. An additional 
lot needed to pass FDA-mandated tests. Seven other lots passed 
supplemental or FDA tests but had not yet received FDA approval. In all, of 
the original40 lots, only 14 had been released for use since the program 
began, and 10 of these had been depleted. 

HAJthough the original stockpfle contained 31lots, we use the term "stockpile" to refer to all 
anthrax vacclne-40 lots in all-stored at BioPort before production restarted in May 1999. 
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Figure 1: Status of Testing tor 40 Lots Produced Prior to snutdown for Renovallons 

,~~~~~~~~~~~- Needs retesting (18 lots} 

,------- Needs to pass FDA tests (1 tot) 

~-\-- Passed tests and awaiting FDA 
approval (7 lots) 

Released and depleted {1 0 Jots} 

OOD data as of Juna 2.3, 199t 

When supplemental testing began in January 1998, program officials 
expected to receive the first positive results by April of that year. However, 
problems with testing processes, failure of vaccines to pass tests, and 
limited testing resources delayed or precluded the release of 18lots. Alll8 
lots have passed safety tests but have at least one unresolved issue with 
purity, potency, or sterility. 

• Nine lots failed purity tests because the amount of preservative used in 
the vaccine did not meet FDA standards. 15 DOD is considering 
permanently removing these lots from the stockpile, given the time and 
resources it would take to resolve the issue. 

15BioPort has discussed with FDA. completing studies that would enable the manufacturer to 
request FDA approval of release of those lots with less preservative (phemerol) than 
currently ~uired. If these studies show that lower amounts of the prBl!lervatlve are 
effective, and lfFDA, after reviewing the data, approves lowering the standard, DOD may be 
able to use some or all of these nine lots, 
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• Three lots initially failed sterility tests, then passed them, but FDA cited 
serious concerns about the lots. According to program officials, the lots 
will probably not be retested and will Ukely be withdrawn from the 
stockpUe. 

• Fourteen lots still need to pass potency tests. For two of these, test 
results were invalid due to problems in the test procedures, causing 
BioPort to suspend all further potency tests until the problems were 
resolved. At DOD's request, an outside scientific team reviewed the test 
procedures and recommended several corrective measures.16 BioPort 
adopted the team's recommendations, which took several months to 
Implement. In all, most potency testing was delayed 6 to 9 months. The 
remaining 121ots have undergone valid testing but have not passed it 

Table 1 summarizes the tests needed for the !Slots that have not yet passed· 
supplemental testing. 

Table 1: Status of 18 Stockpiled Lots Subject to Supplemental Testing 

Supplemental tests needed Number of lots 

Potency 6 

Potency and sterility 3 
Potency and purity 5 
Purity 4 

Total 18 

Source: DOD. 

Although testing is performed by lots, vaccination schedules are predicated 
on the number of doses available. To understand the implications of these 
testing problems for DOD's vaccination program, therefore, it is necessary 
to assess available doses-especially because the number of doses in a lot 
varies. As of June 23, 1999, 5.6 million doses remained in the stockpile at 
BioPort, but 4.9 mUlion (88 percent) of these were unavailable for use (see 
fig. 2). 

1Grhe team suspected but could not conflrmthat at least some of the variances were due to 
changes in (1) the size, age, and sex of the test subjects {guinea pigs}; (2} a saline solution 
used 1n the tests; and (3) the strain of anthrax used in the control group. 
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DOD dalaas of June23, 1999 

Note: Does not include almost 2 million doses that have been released and shlppsd to installatlons. 

More than 3 million doses cannot be released unless BioPort retests its 
lots, achieves successful results, and receives FDA approval to release 
them. According to program officials, lots containing a total of over 
2.2 mlllton of these doses are not likely to be ever retested due to the 
aforementioned purity and sterility test results. 

• More than 1.4 mUllan doses unavailable to DOD are awaiting FDA 
approval of successful testing, and program officials expected to 
successfully test and request FDA approval for an additional almost 
206,000 doses needing FDA tests before October 1999. 

In summary, as of june 23, 1999, only 713,000 doses in the stockpile were 
available for use, and more than half ofthem~about 416,000 doses-wUl 
expire in February and April 2000. On the basis of DOD's estimates of doses 
required per month, the 713,000 doses would sustain phase 1 of the 
program through December 1999. This estimate does not include doses 
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already delivered to the field and not yet administered. However, typically, 
no more than a 3-month supply of vaccine is delivered to a location, which 
means that the program could be sustained at best through March 2000, on 
the basis of both delivered and available stockpiled vaccine doses. 

Program officials are not concerned about the status of the stockpiled 
vaccine. At the time of our review, they expected FDA to grant release of 
stockpiled lots containing a total of 1.6 million doses before October 1999, 
and they projected this would sustain the program through August 2000. 
This expectation assumes a quick and positive response by FDA. Program 
officials also expected to retest and submit some other lots in early 2000. 
However, this expectation seems optimistic. According to these same 
officials, BioPort's limited testing resources, overburdened by competing 
demands, are now being concentrated on obtaining FDA approval of 
renovations. Consequently, performing more supplemental tests is a far 
lower priority for both BioPort and DOD. 

A 5-month delay in completing renovations caused BioPort to delay 
production startup from January 1999 to May 1999. This delay, coupled 
with testing problems and workload, have in tum delayed production and 
approval of vaccine consistency lots. Indeed, BioPort has not yet 
performed FDA-mandated testing on any of the consistency lots, and as a 
consequence, no test results have been submitted to FDA for approval. 

In late July, program officials expected BioPort to submit successful results 
for the flrst consistency lots by September 1999 and expected FDA to 
approve renovations, which involves an inspection of the facility, and 
permit release of these lots by January 2000. This would allow the program 
to begin its second phase 5 months after its scheduled August 1999 starting 
date. Although BioPort officials say they are coordinating more closely 
with FDA now, this expectation seems optimistic. FDA is required to 
review and provide a response to the manufacturer regarding test results 
within 4 to 6 months, but approval is not automatic. Our analysis of past 
test approval periods for potency tests of stockpiled lots,17 showed that the 
time from successful test completion to FDA approval has averaged 10 
months. This period, which includes any delays between test completion 

11fhe period measured was from the date the manufacturer completed lot potency tests to 
the date FDA approved the results of thOSe tests. BloPort needs approval of potency test 
results as well as approval of its renovations which are separate FDA approval processes. 
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and the manufacturer's submission to FDA, ranged from 2 to 29 months and 
lasted more than 8 months for almost half of the lots analyzed. Should FDA 
question the test results or raise other production issues, release of new 
production could be delayed beyond January 2000. Indeed, FDA concurs 
that this date for approval of renovations and release oflots is optimistic. 

Although somewhat mitigated by recent contract renegotiations, BioPort's 
financial problems have reduced the program's vaccine supply in the short 
term and may threaten future supplies altogether if production does not 
resume. BioPort must improve its fmancial health if DOD is to retain this 
sole source of anthrax vaccine. In June 199918 we testified about several 
problems at BioPort: (1) renovation delays reduced expected revenues, 
causing a serious cash-flow problem; (2) the company lacked the cash 
reserves and the ability to obtain commercial financing at reasonable rates 
to cover operating expenses; (3) its accounting system was inadequate; and 
(4) the company projected a significant operating loss for the year ending 
December 1999. As a short-term measure to generate revenues to improve 
its financial health, BioPort received authorization from DOD to sell 70,000 
doses of anthrax vaccine to other customers,l9 even though It was not fully 
meeting its contractual delivery requirements at the time. This action 
diminished the potential supply available to U.S. forces. Moreover, on the 
basis of renegotiation of its contract with DOD, BioPort (1) will provide 
DOD with fewer doses of the vaccine than its original contract stipulated to 
better reflect its production capabilities and (2) w11l be permitted to 
increase its private sales to increase revenues. DOD officials stated that 
this reduced availability will still meet the program's needs. 

Although not as pressing as its financial problems, the physical security of 
BioPort's facility presents some risk to the vaccine supply. In 1998, the 
Defense Special Weapons Agency reviewed security at what was then the 
Michigan Biologics Products Institute and recommended. numerous 
physical and operational measures to correct weaknesses. BioPort 
implemented many of these, including improvements of doors, locks, and 
fences, but rejected other measures it considered ubeyond the scope of a 

18Contmct Management (CAO!tNSIAP-99-214, june 30, 1999). 

!&BioPort sells these doses at a s!gnlflcantly higher price than the DOD contract price. DOD 
has approved the sale of30,000 doses to the Canadian Armed Forces. and BioPort Intends to 
sell the remaining 40,000 doses to other potential customers. These sales would also require 
approval under export control regulations. 
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biotechnology business." These included such measures as increasing 
surveillance and modifying existing structures. According to BioPort, if 
DOD considers further security measures important, it must also consider 
funding them. In the opinion of DOD's program officials, most of the 
remaining security recommendations are relatively minor in nature and of 
less concern than BfoPort's production problems. DOD is determining the 
most effective means of addressing and funding any high-cost security 
measures at BioPort. At the time of our review, however, DOD did not have 
plans to implement these measures. Absent a specific implementation plan, 
it is unclear when or if these security weaknesses would be addressed. 

DOD and BioPort have worked closely together to solve the challenges of 
shipping the temperature-sensitive anthrax: vaccine to all sorts of climates 
in all types of weather. Although a transport problem in the first shipment 
of vaccine (to a U.S. base in Germany) led DOD to destroy 20,000 vials 
rather than risk distributing vaccine that had been subjected to below­
standard temperatures, the program has had extremely few losses since. 
Learning from this incident, program officials and the manufacturer 
developed a packaging protocol that maintains a safe temperature range 
that is continuously monitored from within the container. They also 
devised a shipping system that uses commercial carriers and constantly 
tracks packages fn transit. Shipments are kept small to limit loss from 
misplacement or dellberate destruction. According to the program's data, 
99.8 percent of all shipped vials arrived safely after the new procedures 
were implemented.2G Given thls excellent record, DOD is adapting the 
program's shipping protocol for other environmentally sensitive 
pharmaceuticals that it manages. 

Program officials acknowledge that BioPort has had testing. production, 
financial, and security problems, but they have developed no formal 
contingency plans to ensure that vaccinations continue if the supply of 
vaccine is disrupted or lost. These officials believe that enough stockpiled 
lots have been released to maintain phase 1 through August 2000. However, 
implementation of phase 2, which depends on new production and release 
of vaccine, bas already been postponed by 5 months to January 2000. and 

~excludes the first shipment of 20,000 Vials (464 vials destroyed of 197,487 shipped as 
of July 2, 1999). Including that first shipment, the program's total success rate Is still 
90.6 percent of shipped vials and 99.2 percent of all shipments. 
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even this new date may be unrealistic. If the testing and other problems 
continue to delay vaccine production and release. DOD will find it difficult 
to provide vaccinations in the latter part ofZOOO and beyond. 

Program officials have considered how to adjust for Umited delays in 
releases of the current supply. but they have no formal back~up plans 1n 
case of major delays in release of new lots. Several alternatives to the 
current phase 1 schedule may be possible, should BioPort be seriously 
delayed in obtaining FDA approval of its renovations. These alternatives 
range from redistributing vials already sent to the field to suspending all 
further vaccinations except for forces in the hlghest~risk theaters. 
However, program officials could not provide formal criteria for 
Implementing various alternatives, nor could they clte measures of 
potential advantages such as how long a specific alternative might extend 
the program or how many personnel it might maintain. 

The program also has no contingency plan should BloPort lose its 
production capability outright, either through FDA rejection of its 
renovations. financial failure, or destruction by natural catastrophe or 
hostile agent. Program officials did consider construction of new and 
completely redundant production facilities, but this alternative was seen as 
too costly and time-consuming. As we noted in an earlier report, 
development of a second~generation vaccine that may provide other 
manufacturing alternatives has begun, but DOD research in the area 
remains unfunded.21 The Department of Health and Human Services 
recently funded several research grants in the area. However, licensing a 
new facUlty or developing a second~generatlon vaccine would take several 
years-too long to offset any major loss of production by BioPort during 
the program's timeline. At present, DOD has no means of continuing 
immunizations with anything other than what is available from the BioPort 
stockpile, most of which still needs to pass tests before it can be used. 

l 1Medical Readiness (GAotr.NSIAD-99-226, July 21, 1999). 
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DOD is more capable of recording and tracking vaccinations today than it 
was during the Gulf War in 1991 or the Bosnia operations in 1995. However, 
DOD is not meeting its requirement to consistently record vaccination data 
in its centralized database and paper records. Such inconsistencies could 
cause vaccinations to be given off schedule or hinder subsequent 
investigatlons should questions arise about a specific vaccine lot. Also, 
delays in updating data on servicemembers' duty stations, as well as 
shortcomings in how the services update the DEERS database, have 
limited the utility of the database for determining individual vaccination 
schedules and assessing unit readiness. WhUe DOD tracks vaccination 
exemptions (Including waivers and deferrals) for medical reasons such as 
pregnancy or administrative leave, It does not monitor refusals or voluntacy 
departures from the service that may be due to vaccine-related concerns. 
As a result, DOD is not able to use the information to monitor all aspects of 
the program's implementation. 

The Gulf War and the concerns it subsequently generated about Gulf War 
illnesses highlighted shortcomings in DOD's systems for recording and 
tracking medical data, including vaccination records. In 1997, we reported 
that DOD had improved Its medical surveillance during operations in 
Bosnia but that documentation of vaccinations was one area still needing 
improvement.22 

In following up on this deficiency. we found that DOD has improved its 
ability to record and centrally collect vaccination information. Our 
comparison of DEERS data and paper medical records at four military 
installations23 (one per service) indicated that, except at the Marine Corps 
installation, the numbers of vaccinations were recorded consistently. 

~Defense Health Care: Medical SurveJUance Improved Since Gulf War. but Mixed Results In 
Bosnla (GAOJNSIA D-97-136. May 13, 1997). Our comparison of a centralized list of vacclne 
recipients with their medical records in five units revealed that vaccinations had not been 
recorded in 24 percent of medical records. Three of the five units failed to record 
vaccinations Jn more than 30 percent of medical records. 

UWe visited one location per service where a large number (more than 1 ,000) of 
vaccinations had been given: Fort Stewart in Hinesville, Georgia, for the Anny; the USS 
Eisenhower, Norfolk Navy Shipyard, Portsmouth, Virginia, for the Navy; Langley Air Force 
Base, Hampton, Virginia, for the Air Force; and Camp Lejuene, Jacksonville, North Carolina, 
for the Marine Corps. Our sample ofret:ords cannot be generalized. See appendix I for more 
Information on our scope and methodology. 
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However, agreement between the two systems was not as high when 
matching specific dates of vaccinations and vaccination lot numbers. 
Inconsistency in dates could lead to vaccinations being given off-schedule 
and to inaccurate readiness reports. Inconsistent or missing lot information 
could hinder investigations, should concerns artse about a specific lot 
Also, Information that is not recorded in paper records makes it difficult to 
address adverse reactions needing immediate care or deter:rn:ine the 
validity of subsequent claims for disabilfty compensation. Figure 3 
summarizes the agreement between electronic and paper Information on 
vaccinations by service. 

Figure 3: Comparison of Paper and DEERS Records 
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We made the following observations: 

• The Army base's low match rate for lot numbers was due to the fact that 
lot numbeiS were not recorded In the medical records for about 
60 percent of vaccinations. Despite this omission, the base did record lot 
numbers in DEERS, and only 1 percent of vaccinations recorded in 
DEERS were without lot numbers. 

• The fact that almost all ship personnel received vaccinations on the 
same days while deployed at sea contributed to the high match rate 
between DEERS and medical records on the Navy vessel. 

• As shown in fl.gure 3, unlike the other installations we visited, the Air 
Force base relied primarily on the yellow shot record, not the medical 
record, for recording vaccinations on paper. Less than 5 percent of 
vaccinations, dates, or lot numbers in the medical records matched 
information in DEERS. Officials at the site said the yellow shot records 
were smaller and therefore easier to carry on deployment However, 
unlike the yellow shot record. the medical record is government 
property and should be complete because it serves as evidence for 
determining veterans' disabllity compensation. The commander of the 
medical group at the base told us he planned to have the information in 
the electronic records printed and entered in the medical records, but 
this had not been done at the time of our review. 

• Marine Corps officials were Wlable to provide specific reasons for the 
low match rate with DEERS but noted that (1) neither DEERS nor the 
Navy database are optimized to handle the frequent changes in units of 
the Marine Corps~as a result, DEERS did not list all the Marines 
deployed at Camp Lejeune; (2) lack of training on the Navy database­
introduced to the Marine Corps in March 1998, the same month that 
anthrax vaccinations began-could have contributed to inconsistencies; 
and (3) the Navy system uses the date the vaccinations are entered into 
the system as the default, causing inaccuracies if vaccinations are not 
entered into the system the same day they are given. 

DEERS was envisioned as a major source of reports on program 
implementation. However, concerns about the timeliness and accuracy of 
data in DEERS have caused service representatives to rely on interim, 
service-specific tracking systems, and other systems to track and report 
vaccination information. For example, Army and Navy officials said they 
had concerns about DEERS data because duty station infonnatlon was not 
updated, in some cases for as long as 6 to 9 months, in DEERS. 
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Problems we encountered obtaining medical records for our review also 
demonstrated some of the weaknesses in duty station information. For 
example, we found that DEERS did not list all servicemembers assigned to 
a particular duty station. We obtained personnel rosters for Fort Stewart 
and Camp Lejeune from Army and Marine Corps personnel databases. We 
compared a sample 300 records from these two lists with the DEERS roster 
of servicemembers assigned to the two duty stations and found that the 
DEERS database only listed 210 (70 percent) of Fort Stewart personnel and 
111 {37 percent) of Camp Lejeune personnel. 

Army and Air Force officials told us they rely on seiVice-spectflc tracking 
systems rather than DEERS to obtain more timely information for both 
day-to-day management of vaccinations and quarterly servicewide 
readiness reports. Navy and Marine Corps officials told us that because of 
shortcomings in the Navy tracking system. they rely on reports from 
individual commanders to manage and obtain servicewtde data. Officials 
from all four services and the program noted that since the start of the 
program, service-level systems have improved and are more responsive to 
commanders' reporting needs. 

According to Defense Manpower Data Center (DMDC) officials, delays in 
updating DEERS are caused partly by service personnel systems not 
providing timely data to DEERS. In May 1999, the officials told us they and 
the services had taken steps to update duty station information more 
promptly. We were unable to test the effectiveness of these changes 
because they were instituted after our analysis. DMDC officials also noted 
that some data inconsistencies and delays in resolving errors could have 
been avoided if the services had followed the original design of the tracking 
system, which allows medical providers to be linked directly to DEERS 
through their service-level systems. Such direct linkage (1) ensures that 
servlcemembers' vaccination records are updated regardless of whether 
they are vaccinated by their own or another service and (2) minimizes the 
impact of mistakes (such as entering the wrong social security number or 
recording the same vaccination twice) by providing immediate feedback to 
the user in case of error. However, the Army and Navy have adopted 
systems that do not directly link to DEERS. Instead, Army, Navy, and 
Marine Corps data are transmitted to central servers In their 
service-specific systems, which then upload the data to DEERS. This can 
cause delays in correcting errors. DMDC officials reported that the Air 
Force, thanks to its direct linkage to DEERS, receives far fewer error 
messages and has to do fewer follow-ups than the other services. DMDC 
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produces lists of errors each day but has not analyzed how frequently 
different errors occur. 

DOD plans to eventually transition the service-specific databases to a 
common system. It has begun testing and in 2000 will install the Composite 
Health Care System IT (CHCS-ll), which, among other things, ls designed to 
Interface with DEERS for updating vaccination data. According to DMDC 
officials, the system will ensure consistent data quality across services. 
However, it is unclear when the services will abandon their interim, 
service-specific databases in favor of CHCS-II. Service officials said they 
were reluctant to move to the new system because it will rely on DEERS 
for vaccination and duty station data and will not be under the control of 
the individual services for program upgrades. Moreover, CHCS-II is not 
Intended for use by deployed units, so it cannot be used on locations such 
as Navy ships. DOD has established a team with representatives from all 
services that meets regularly to address problems associated with vaccine 
tracking systems. 

DOD set a timeliness goal ofvacdnaUng 90 percent of all service members 
no more than 30 days after their vaccinations are due according to the 
licensed regimen.24 As of july 1999, all services (except the Army) had met 
or exceeded that goal. The Army had a 78-percent compliance rate at that 
time. The data used to calculate the percentage of ~on-time shots, .. 
however, does not include exemptions or refusals. 

Serv1cemembers can receive exemptions from vaccinations for medical 
reasons (e.g., pregnancy) or administrative reasons (e.g., extended leave to 
change duty stations). Exemptions accounted for about 5 percent or less of 
those who received at least one injection, according to service officials. As 
for refusals, the program collected anecdotal data on refusals until January 
1999, but the effort was labor-intensive because it entailed surveying 
individual commanders. Due to the small number of refusals-82 after 
almost 172,000 servicemembers had received one or more injections­
senior Army officials decided the effort was not productive and halted data 
collection. Moreover, reports of refusals did not list personnel who 

:~DOD's policy is to adhere to the approved Immunization schedule and to make deVfatlons 
to the S<:hedule the exception rather than the rule, According to DOD policy, the effect of 
deviations from this schedule on the efficacy of the vaccine is unknown, but in general, the 
greater the deviation, the less certain the protective effect in humans. 

Page24 GAOJNSIAD-00-36 Medical Readiness 



Possible Adverse 
Events Are Monitored, 
but DOD's Use of Data 
May Be Misleading 

B-283133 

voluntarily left the services due to concerns about the vaccine_ Although 
the refusal number at the time may have been low, lack of data Umlts the 
program's ability to gauge the effectiveness of its education efforts and to 
effectively respond to any increase in opposition to the vaccine. 

According to written guidance from the Army and Navy and our 
discussions with Air Force and Marine Corps officials, servicemembers 
who refuse vacctnatton are initially provided additional education. 
Serviccmcmbcrs who continue to refuse are given a direct order, which, If 
disobeyed, can lead to disciplinary action-including discharge-at the 
commander's discretion. The Air Force, the only service with a database to 
track such information, plans to collect data on disciplinary actions taken 
against those who refuse vaccination, but it has not yet begun to do so. A 
provision in the National Defense Authorization Act for Fiscal Year 2000 
requires an exit survey of all servicemembers leaving mtlitary service to 
collect data on, among other things, their reasons for leaving. 25 This is also 
a potential source of anthrax refusal data. 

DOD monitors possible reactions (or adverse events) 26 to anthrax 
vaccinations primarily by using VAERS. However, reports of such events 
may be incomplete because servicemembers have not been fully informed 
about reporting procedures. Moreover. DOD has used the VAERS data to 
report a rate of reaction to the vaccine. This is misleading because of 
potential underreporting of events to VAERS, and the potential for 
overstating the reaction rate because reports sent to V AERS are not 
confirmed to be causally linked to the vaccination. Preliminary data from 
DOD studies of adverse events indicates a higher rate of possible reactions 
than is reported by V AERS, but the reporting rates in these studies varied 
and the studies have methodological limitations. Thus, DOD does not have 
reliable information on the extent of adverse reactions. DOD reported that 
adverse events have been few in relation to the number of vaccinations and 
that there is no evidence of a pattern of serious, long-lasting adverse 

2SSee section 581 of Public Law 100-65, October 5, 1999. 

26Adwrse events are adverse outcomes for which a cause and effect relationship with an 
exposure (to a vaccine or a medication) hilS not yet objectively been determined. An 
adverse event becomes an adverse reaction once objective evidence is available to establish 
a cause·and-effect link between an exposure and an adverse outcome. 
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reactions. DOD medical personnel have drafted additional clarifying 
guidance on treating and reporting adverse reactions to the vaccine. 

According to testimony by DOD officials, as of July 1999, 215 adverse 
eventszr had been reported to VAERS after about 978,000 vaccinations. 
VAERS is a so.called passive survetllance system, meaning that it relies on 
medical personnel or individuals to report adverse events they think 
resulted from a vaccination. DOD medical personnel are required to file a 
VAERS report for reactions that cause a servicemember either to lose more 
than 24 hours of duty time or to need hospitalization.28 DOD reported, and 
FDA officials commented, that this requirement exceeds FDA 
requirements, which only require vaccine manufacturers, not physicians, to 
report to VAERS, though reporting by physicians is encouraged. 

Nonetheless, VAERS data may be incomplete because DOD medical staff 
and servl.cemembers have not received the guidance needed to submit 
VAERS reports. Medical officlals at a May 1999 conference convened by the 
program to discuss clinical issues expressed concern that they had not 
received clear guidance on how and when to complete VAERS forms. 
According to DOD officials, medical personnel may also report any other 
reaction they think might be caused by the vaccine, but because this is not 
stated explicitly in DODS guidance on vaccinations, some medical 
personnel may be unstn"e about which reactions to report. 

Servicemembers and their relatives may also report directly to VAERS any 
adverse events they suspect are related to a vaccine. DOD, however, 
prefers that VAERS reports be filed through its medical providers to ensure 
that data is sufficiently detailed to identifY and understand trends. A 
program official acknowledged that anthrax vaccine educational materials 
initially did not explain how to self-report adverse events. Moreover, of the 
249 servicemembers we surveyed, 29 44 percent (110) told us they had 
received no information on how to report adverse reactions. 

<fMilltary medical personnel reported 109 of these. 

2iQf 174 reports reviewed by DOD, 20 met this criteria. 

2~As noted In appendix I, respondents were not randomly .selected, and thus the data cannot 
be projected beyond those surveyed. 
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In Apri11999, DOD updated its briefings to include information on 
reporting adverse events. It is also revising regulations to {1) make 
reporting requirements more inclusive, (2) clarify patient and provider 
roles and responsibilities, and (3) explain how to obtain and process 
VAERS forms. In addition, in July 1999, DOD disseminated draft clinical 
guidelines for the management of anthrax vaccine adverse events that 
outlines clinical protocols, pre-treatments, specialty referral processes, 
contraindications, categorization of local and systemic reactions and 
associated treatment algorithms, and directions for reporting to VAERS. 

In presenting reaction rate data, program and DOD oft'icials have shown 
reactions reported to VAERS as a percentage of all vaccinations. They did 
so in several briefings to GAO and congressional staff, in prepared 
testimony, and on the program's Internet site. However, according to FDA 
guidance, incidents in the VAERS database reflect a temporal, not 
necessarily a causal, relationship with vaccination and thus should not be 
used to calculate the incidence of reactions. DOD's use of such a 
percentage is an inaccurate representation of the true reaction rate 
because (1) not all adverse events prove to be adverse reactions and 
(2) studies have shown that reactions are often underreported in passive 
surveillance systems such as VAERS, though the extent of possible 
underreportlng is unknown. As of July 1999, DOD updated its briefing 
information to more accurately describe adverse events reported to VAERS 
simply as a VAERS report rate. 

ln studies where vaccine recipients were surveyed about their reactions to 
the vaccine, adverse reactions were reported at a much higher rate than 
adverse events reported to VAERS, though these studies have 
methodological limitations. A 1962 study of the vaccine indicated that mild 
local reactions (swellJng of up to 5 centimeters} were reported in 
30 percent of recipients and moderate local reactions (swelling of greater 
than 5 centimeters} were reported in 4 percent of vaccine recipients. 30 DOD 
has conducted several subsequent studies of adverse reactions using active 

JOAs we testified In Aprll1999, data from thi"> study was based on a different vaccine than the 
one eventually licensed. FDA reported that the method of preparing the licensed product 
was similar but not Identical to the vaccine used In the study and that production changes 
for the licensed vaccine were "miner." 
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monitoring, and preliminary results vaty. 31 For example, according to DOD 
testimony, 70 percent of respondents in a 1998 survey of603 medical 
personnel who had received the vaccine reported a local reaction to the 
anthrax vaccine. In another 1997 study,16 percent (81 respondents) of 
508 servicemembers receiving the vaccine reported mild local reactions, 
while 5 percent (25 respondents) had moderate to severe local reactions. 
As we testified In July 1999, data from other DOD studies also 1ndJcated 
that women reported a higher rate of adverse reactions than men. These 
studies relied on self-reported data, did not use control groups. and were 
not adjusted for factors such as occupation, physical activity level, and age. 

According to our survey, when asked If they had had any side effects due to 
the anthrax vaccine, 45 percent of recipients (111 respondents) reported 
they had,32 and 30 percent (7 4 respondents) reported swelling at the 
injection site, the most frequently cited symptom. Of those who reported 
reactions, less than 5 percent (5 respondents) 33 said they had missed work· 
or a planned activity due to the symptoms. and 13 percent (14 respondents) 
sought medical treatment. Further. the percentage of female 
servicemembers who reported side effects was considerably higher than 
that of male servlcemembers (64 percent of the 36 women surveyed against 
42 percent of the 210 men surveyed). 

On August 24, 1999, the program convened a team of civilian and military 
experts to design a set of studies to assess the long-term safety of the 
anthrax vaccine. Another long-term study is underway to determine 
whether individuals who received multiple vaccines, including anthrax 
vacc:ine, during their past employment at Fort Detrick, Maryland, have had 
any long-term health effects. A total of 570 study and control volunteers 
have been enrolled in this case-control study that began in 1996. 

31In aetiva monitoring, vacc!na recipients are contacted to ascertain if there were any 
adverse reactions to the vaccine after vaccine administration. See Medical Readiness 
(GAOfr-NSIAQ.99.148, Apr. 29, 1999). 

310ther react.lons cited by the 111 respondents included redness at the injection site 
(12 respondents, or 11 percent), nausea (4 respondents, or 4 percent), loss of appetite 
(2 respondents, or 2 percent}, headaches (6 respondents, or 5 percent) ,and Infections 
(3 respondents, or 3 percent). Respondents were not l!mited to one response. 

~e symptoms reported by these five Individuals included burning sensations, colds, need 
for more sleep, memory problems, fevers, headaches, nausea, lower blood pressure, viral 
Infections, fainting spells, chronic sinus problems never previously experienced. fevers, and 
blood in the stools. 

Page 28 GAO/NSIAD-00-36 Medical Readiness 

~----~~~~ 



DOD Has an Extensive 
Education Campaign 
butHasNot 
Systematically 
Monitored the Results 
of Its Efforts 

Many Servicemembers Have 
Received Some Information 
but Want More on 
Long-term Side Effects 

B-283133 

DOD and the services have used a variety of measures to educate 
servicemembers about the program and have taken steps to address 
controversy surrounding the program. However, many respondents to our 
survey indicated that they had not received information on some topics 
related to the program and desired additional information. The program 
recently established a communications division to implement plans to 
address the expressed desire for more information. More effective 
monitoring of servicemembers' understanding of the program, including 
the number of refusals to take the vaccine, would help DOD redirect 
educational efforts to those areas where additional information is needed. 

DOD and the services have made the vaccination program a high priority. 
At the four military installations we visited, the commanders established 
procedures for administering vaccinations and providing information. In 
addition to giving briefings and distributing pamphlets, the commanders 
expected health care professionals and staff to play key roles in providing 
expert advice to servicemembers. Further, after having briefed 
servicemembers about the threat of anthrax, the safety of the vacdne, and 
the requirement for the vaccine, commanders often highlighted the 
importance and safety of the vaccine by being among the first to receive it, 
often in the servicemembers' presence. As shown in table 2. according to 
our survey of249 servicemembers (not projectible beyond those surveyed), 
respondents reported that command briefings and medical staff were their 
primary sources of information. 
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Table 2: Survey on Sources of Anthrax Vaccine Program Ira formation 

Reasons for the anthrax vaccine 
program 

Requirement for all servicemembers 
to get the anthrax vaccine 

Vaccination schedule 

Safety of the vaccine and the extent it 
offers protoot!on against anthrax 

Short·term side effects that may 
occur 
Remote possibility of !ong·term Side 
effects 

Procedures for reporting side effects 

Consequences of refusing the 
vaccine 

Percentage of respondents reporting the following as their 
primary $0urce of Information 

Percentage reporting 
Command 

briefing 
Radio, television. Other they received no 

Medical staff or print media sources information on the topic 

41 19 11 15 

51 10 14 11 
30 47 2 9 

20 29 9 21 

13 38 6 18 

9 23 8 16 
16 35 1 4 

54 3 14 12 

Our survey also showed that for many topics, servicemembers found 
information they received at least moderately helpful, but information 
related to long-term side effects and procedures for reporting side effects 
was not as helpful to many respondents. Figure 4 shows how helpful 
respondents found information they received about each topic. 
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Figure 4: Respondents' Assessment of Helpfulness cf Information 
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According to our survey, at least 57 percent of respondents reported that 
the information they received on the reasons for the program, the 
requirement for the vaccine, the consequences of refusing the vaccine, the 
vaccination schedule, the protection the vaccine offers against anthrax, 
and the shorHerm effects the vaccine may have was moderately or very 
helpful. There were some areas, however, where many servicemembers 
either received no information or desired additional information. Our 
survey showed that only 35 and 47 percent of respondents, respectlvel;y, 
said the information they received on the possibility oflong-term adverse 
effects and on reporting adverse reactions was at least moderately helpful, 
and 44 percent said they had not received information on the remote 
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possibility of long-term side effects. Further, when asked what additional 
information they wanted, 43 percent (106 respondents) reported a desire 
for information on long-term side effects. 

Many of the respondents who said they wanted information on possible 
long-tenn adverse reactions also reported experiencing some side effects. 
Fifty-nine of the 111 respondents (53 percent) who reported expertencing 
short-term reactions said they wanted information on the possibility of 
long-term adverse effects. Air Force servicemembers represented almost 
70 percent ofthis group. 

The wish for information on possible long-term adverse reactions was also 
highlighted In May 1999, when a commander temporarily halted anthrax 
vaccinations at Dover Air Force Base, Delaware, until he determined that 
servtcemembers' questions on the vaccine's safety and its possible health 
risks had been satisfactorily addressed. The questions were spurred by a 
magazine artide about an unauthorized additive, squalene. alleged to have 
been used in some vaccine lots and about the alleged relationship between 
the vaccine and Gulf War illnesses. Following an initial meeting at which 
servicemembers raised these questions but were unsatisfied with the 
responses, several DOD, Air Force, and Army personnel knowledgeable of 
the program, including the Air Force Surgeon General, provided responses 
in a second set of meetings. These experts reported that independent 
laboratory tests performed on the specific lots cited by the media had failed 
to find squalene. Subsequently, Dover officials resumed anthrax 
vaccinations. Further analysis of all of 13 additional lots also found no 
evidence of squalene. 

Concerns similar to those expressed at Dover have been reportedly voiced 
at other installations. A primary reason for dissatisfaction with information 
about long-term side effects appears to be that research has not been done 
to address the topic. According to program officials, such studies have 
recently been discussed but are not yet funded or underway. 

The program has recently established a communications division to focus 
on servicemembers' information needs. The division updated the program's 
Internet site and established a toll-free information line and a traveling 
speakers' bureau of experts on anthrax and the vaccine. The 
communications division was also instrumental in updating briefings for 
installation leaders and medical personnel to provide more detaUed 
information on the threat of anthrax. DOD expects these briefings to 
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respond effectively to commanders' and medical staff's needs by 
countering misinformation in the media and on the Internet. 

The communications division plans to periodically obtain feedback on 
implementation of its plan, which includes surveys carried out by DOD and 
service program staff while on site visits to convey key messages and 
ensw-e consistency of information. Program staff, including some from the 
communications division, conducted the first survey in July 1999 and plan 
to conduct surveys at seven other sites to be visited by December 31, 1999. 
The surveys w:1li not be projectible but are expected to provide useful 
information on the implementation of the conununtcations plan. In July 
1999, the program submitted a budget proposal for program evaluation and 
research to include an annual evaluation of communications effectiveness 
and clinical issues. The proposal did not include linking vaccine refusals to 
program effectiveness. 

DOD's policy decision to vaccinate the entire force against anthrax has 
presented many challenges. DOD has made progress In implementing the 
anthrax vaccination program, but several cllirllenges remain. As of July 
1999, DOD had administered more than 1 million vaccinations to over 
315,000 servicemembers. DOD has taken steps to ensure that vaccine lots 
are recently tested for purity, potency, sterllity, and safety before they are 
released for use. Vaccinations are recorded in a central database (an 
improvement over past record keeping); data on the program's 
implementation progress is collected; reported adverse events are 
monitored: servicernembers receive information on the program; and the 
manufacturer's contract has been restructured to help improve its financial 
condition. 

The first challenge, however, fs to develop a formal plan for vaccinating 
servicemembers should the anthrax vaccine supply not be available as 
currently anticipated. If BioPort, the sole-source supplier of the vaccine, is 
unable to obtain FDA approval to release stockpiled or newly produced 
vaccine, DOD will not be able to vaccinate the entire force as planned. 
Developing a formal plan would help DOD consider (I) various 
contingencies, including options for altering the three phases ofthe 
program, should the vaccine supply become limited and (2) strategies to 
mitigate the risk of loss of the sole-source manufacturer, including 
strategies to acquire a second production source or develop a 
second-generation vaccine. 
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Second, whlle DOD has improved its recording and tracking of 
vaccl.nations, shortcomings remain in documenting vaccinations in paper 
medical records and in establishing a DOD-wide database useful to 
commanders for tracking vaccinations. To ensure that servicemembers 
obtain the health care they need, especially if they experience short~ or 
long-term adverse events associated with vaccinations, DOD must keep 
paper and electronic medical records accurate and current Also, because 
the anthrax immunization regimen requires several vaccinations over a 
short period and annual boosters, it is critical that commanders have timely 
information about servicemembers in their units who are scheduled for 
vaccinations. Because the DOD-wide database, the Defense Enrollment 
Eligibility Reporting System, lacks current data on servicemembers' duty 
stations, commanders do not find it useful for scheduling individual 
vaccinations or determining the status of vaccinations for their unit as a 
whole. DOD's plan to incorporate vaccine tracking in an upgrade to its 
Composite Health Care System program will be of limited use to 
commanders if it does not give them some of the capabilities of the service­
level systems. 

Third, measures used to track program implementation omit important 
data needed to assess overall performance such as refusals. Program 
officials, however, have discontinued monitoring refusals, even though 
such data would help monitor possible lack of acceptance of the program. 
Moreover, previous reports of refusals did not include personnel leaving 
the services because of concern about the anthrax vaccine. If collected 
during exit interviews scheduled in 2000, this data could provide another 
indicator of possible resistance to the program. 

Fourth, data on adverse events may be underreported, making it difficult to 
continuoUsly monitor vaccine safety. DOD has updated educational 
material on reporting adverse events, and monitoring the effectiveness of 
efforts to distribute this information to servicemembers would help ensure 
adverse events are consistently reported. 

Fifth, servicemembers clearly want more information on the possibility of 
long·term side effects. Because the vaccination program is a mandata!)', 
servfcewtde program, it is essential that servicemembers be given the 
fullest information possible on these side effects. Although DOD officials 
have recently discussed potential studies on possible long-term side effects 
of the vaccine, none have been designed or funded. 
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Finally, program officials have not systematically monitored their 
education efforts. Informing servicemembers about the risks of anthrax, 
the protection the vaccine affords, and the vaccine's safety and efficacy is 
critical to the long-term success of the program. While the program has 
provided information on some of these topics and has established a 
communications division dedicated to improving communications with and 
education of servicemembers, monitoring the effectiveness of such efforts 
is important for allocating education resources. Officials plan to obtain 
feedback on their new efforts but have not yet designed and implemented a 
systematic strategy to help assess overall progress in meetfng 
communications goals. Further, because data on refusals to receive the 
vaccine is no longer being collected, it is difficult to better target 
educational efforts and address emerging concerns. 

These problems need to be resolved if the program is to succeed in 
vaccinating the entire force against anthrax. 

To address the challenges DOD faces in vaccinating its total force against 
anthrax, we recommend that the Secretary of Defense direct the Secretary 
of the Army, as Executive Agent for the anthrax vaccination program, to 

• prepare a formal, written plan that addresses strategies to deal with 
(1) contlngenctes for vaccinating servicemembers if the supply of 
anthrax vaccine is not augmented with new production and (2) the risks 
associated with reliance on a single vaccine manufacturer; 

• routinely collect and report, among other program performance 
measures, data on the number of servicemembers refusing to take the 
vaccine; 

• Improve DOD guidance and training on how to report adverse events to 
the Vaccine Adverse Event Reporting System and refrain from 
Inappropriately using data from the system to report an adverse reaction 
rate; 

• design and conduct a study on possible long-term side effects of the 
anthrax vaccine and develop a communications plan to provide 
servicemembers information on the status of this effort; and 

• continue improvements in educational efforts by regularly smveying 
vaccine recipients and addressing their educational needs. 

In addition, we recommend that the Secretary of Defense direct the 
Defense Manpower Data Center to 
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• assess the timeliness of personnel duty station data in the Defense 
Enrollment EligibUity Reporting System to determine where time lags 
occur in obtaining data and take or recommend steps to resolve 
untimely submissions, 

• review service requirements for recording and tracking medical data 
and incorporate plans to address these requirements in future upgrades 
of the Composite Health Care System, and 

• include the response Mto avoid the mandatory anthrax vaccine~ (or 
words to that effect) among answers to questions on the reasons for 
resigning from the military in the DOD·wide exit survey to be 
administered in 2000. 

In written comments on a draft of this report, DOD generally concurred 
with the report findings and recommendations, emphasized several areas 
of concern, and described recent or proposed actions to implement 
recommendations made in our report DOD also provided technical 
comments which we incorporated as appropriate. 

DOD commented that we did not fully discuss some key aspects and 
successes of the anthrax immunization program. For example, DOD stated 
that it keeps three paper records to ensure that immunizations are 
documented and that no other organization In the world can match this 
accomplishment Our report recognizes that DOD has made improvements 
to its systems for recording and tracking vaccinations but notes that further 
improvements are needed to ensure that data are recorded in an accurate 
and timely manner. DOD also stated that the report, ~did not mention the 
excellent long-term safety record of the vaccine examined over a period of 
44 years.H Our report notes that GAO's recent work on this issue found that 
data on the vaccine's long-term safety is limited. In our previous work, we 
found that while some studies have spanned many years, they focus on 
short-term reactions to the vaccine. For example, a 20-year study on 
reactions to the vaccine only reported on symptoms that began within 48 
hours of the vaccination. Moreover. DOD has indicated that additional data 
on the vaccine's long-term safety would be benefictal and has established a 
committee to identify and plan additional research on this issue. 

Finally, DOD noted several actions it has taken or plans to take to 
implement our recommendations such as using existing data to develop a 
written plan to address possible vaccine shortages and improving DOD 
guidance and tralning on how to report adverse events to the Vaccine 
Adverse Event Reporting System. Regarding our recommendation that 
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DOD use a DOD-wide exit survey to query members whether the 
requirement to receive the vaccine affected their decision to resign, DOD 
noted that it is not appropriate to single out anthrax vaccinations as a 
potential reason for departing the military because it is a "leading" question 
and would produce sunrey bias. Rather, DOD believes that focus groups 
and surveys of individuals who refuse to take the vaccine are more 
appropriate assessment tools. We belleve that DOD should pursue other 
methods, such as focus groups, to detennlne the possible impact of the 
anthrax vaccine program on retention but believe that a response category 
about the anthrax vaccine could be included on DOD's exit survey since it 
will be one of many possible reasons for leaving the mUitary. 

We are sending copies of this report to Representative Bob Stump, 
Chairman, and Representative Lane Evans, Ranking Minority Member, 
House Committee on Veterans' Affairs. We are also sending copies to the 
Honorable William S. Cohen, Secretary of Defense; the Honorable Louis 
Caldera, Secretary of the Army; the Honorable Richard Danzig, Secretazy of 
the Navy; the Honorable R Whitten Peters, Secretary of the Air Force; 
General James L. Jones, Commandant of the Marine Corps and Dr. Jane E. 
Henney. Commissioner of Food and Drugs. Copies will also be made 
available to others upon request. 

Please contact me at (202) 512-3958 if you have any questions concerning 
this report. Key contacts and major contributors to this report are listed ln 
appendix V. 

Carol R. Schuster 
Associate Director, National Security 
Preparedness Issues 
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To conduct our review, we interviewed officials and obtained documents 
from the Army Office Of the Surgeon General's Anthrax Vaccine 
Immunization Program; the Joint Program Office for Biological Defense; 
the Naval Medical Information Management Center; the Offices of the 
Judge Advocates General for the Army, the Navy, Marine Corps, and the Air 
Force; and the Joint Staff. We also obtained information and discussed the 
program with officials from the Defense Manpower Data Center (DMDC) in 
Seaside, California, and Arlington, Virginia; U.S. Air Force Air Combat 
Command, Langley, Virginia; U.S. Navy Space and Warfare Systems 
Command, Chesapeake, Virginia; medical and command personnel at Fort 
Stewart, Georgia; USS Eisenhower, Norfolk Naval Shipyard, Portsmouth, 
Virginia; Langley Air Force Base, Virginia; and Camp Lejeune, Jacksonville, 
North Carolina In addition, we interViewed officials and obtained 
documents from BioPort Corporation in Lansing, Michigan; and the Food 
and Drug Administration (FDA) in Rockville, Maryland. 

To determine the availability of the vaccine and tts impact on program 
schedules, we reviewed and summarized data on vaccine lot status, 
including supplemental test results, lot quantities, lot expiration dates, and 
results of initial lot release testing. We analyzed assumptions of projections 
for vacdne production and usage and compared them with program 
schedules and past testing data. We also discussed measures for securing 
and shipping the vaccine with officials from BioPort, the U.S. Army Medical 
Materiel Agency, and one installation at each service. 

To assess systems for recording and tracking vaccinations, we selected one 
installation from each service where a large number of vaccinations had 
been given (at least 1,000) and randomly selected 300 service members 
who had received at least one injection of the vaccination series.1 We then 
compared the information on the paper records with data from the Defense 
Enrollment Eligibility Reporting System (DEERS}. Table 3 summarizes the 
installations visited, records reviewed, and time frames of our collection of 
DEERS and paper data. 

1Files for the Fort Stewart location Inadvertently included the records for the first 300 social 
security numbers, and therefore were not random. 
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Table 3: Collec11on and Review of Electronic and Paper Records 

service location visited 

Army: Fort Stewart. GA 

Navy: USS Eisenhower, VA 

Air Force: Langley AFB, VA 
Marinas: Camp Lejeune, NC 

Population that Nedlcal Yellow shot 
received at least records records Date DEERS data Date(s) paper record 
one vaccination reviewed reviewed was received data was reviewed 

8,751 200 197 1 Dec. 1998 14-17 Dec. 1998 

2,108 238 2 Feb. 1999 16~ 17 Feb. 1999 

1,273 186 143 9Nov. 1999 30 Nov. 1998 

1,842 134 4 10 Mar. 1999 15-18 Mar. 1998 

Source: GAO. 

We compared the vaccination number, date, and lot number contained in 
the DEERS database with data on paper records-the medical record and 
yellow shot records available on site. A mismatch of any vaccination for 
each category was considered a mismatch for the entire record. Because 
our samples included only those who had received at least one injection, 
our analyses did not examine the possibLe condition that a servicemember 
received an injection but did not have it recorded in DEERS. Further, 
although our initial sample of records was designed to project our results 
to the installations we visited with a precision of±5 percent at a 95-percent 
confidence level, operational limitations in the field-most notably the 
unavailability of some records because of deployments and transfers-did 
not allow us to revtew sufficient records to generalize our results to all 
personnel at the four installations with a reasonable level of confidence. 

To evaluate the reporting of vaccine-related adverse events, we reviewed 
FDA requirements for the Vaccine Adverse Event Reporting System 
(VAERS), obtained reports of adverse events from the program, discussed 
reporting procedures with medical and command personnel at the four 
military installations we visited, and reviewed additional Department of 
Defense (DOD) studies on adverse events. In addition, we attended the May 
1999 Annual DOD Conference for Biological Warfare Defense 
Immunizations. 

To assess education initiatives of the program, we reviewed guidance and 
service plans to determine education requirements; collected and reviewed 
educational material used at the military installations we visited, discussed 
education efforts with command and medical personnel at each installation 
and with FDA officials, and surveyed a total of 249 servicemembers at 
those installations. We did not evaluate the accuracy of information 
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provided to vaccine recipients but used the survey to determine what 
information was available to servicemembers and how helpful they found 
the information. Questionnaire respondents were, with three exceptions, 
vaccine recipients who were available at the time of our site visits. Because 
the respondents were not randomly selected, their responses cannot be 
projected. Details of the questionnaire and responses are in appendix III. 
We also discussed program plans for future communications and education 
initiatives with program officials. 

We conducted our review from July 1998 through July 1999 in accordance 
with generally accepted government auditing standards. 
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Packaging 

Shipping 

This appendix describes DOD's packaging and shipping protocol for 
transporting anthrax vaccine from BioPort to m!Iitary sites. DOD's packing 
and shipping goals are to have zero defects {such as package damage that 
would ruin the vacclne) and zero loss of accountabUity (such as packages 
disappearing due to mishandling or theft). 

BioPort packages vials of anthrax vaccine according to the protocol 
designed by DOD and BioPort to maintain doses within an acceptable 
temperature range (l-25°C). The vials are shipped in an insulated 
container along with gelatin cold-packs, a digital monitor that records the 
temperature every 5 minutes throughout transit, an addressed envelope for 
return of the monitor, and an address label for return of the packaging 
materials to BioPort. In tests of the temperature monitor, DOD found its 
failure rate to be just under 1 percent-usually due to a mechanical or 
electrical problem. There are several layers in each container: 

• The first layer is composed of two gelatin cold-packs. In spring and fall, 
one of the packs is frozen before packing; in summer, both are frozen. In 
winter, neither is frozen. 

• The second layer is made of cold-packs that are never frozen before 
shipping. The vaccine vials and the temperature monitor are packed 
between the second and third layers. 

• The third layer holds two more cold~packs cooled to 4°C. 

The highest temperature recorded since use of this protocol began {in a 
shipment sent to southwest Asia) has been l6°C. 

DOD's shipments of anthrax vaccine are managed by the U.S. Army Medical 
Materiel Agency (USAMMA). Shipments in the continental United States, 
nearly all of which are by air, are performed by Federal Express. Some 
overseas shipments are also carried by Federal Express, but most are 
delivered by DHL World Wide Express. Should either Federal Express or 
DHL World Wide Express go on strike, the other carrier would take over 
delivery of shipments. 

The shipping label on each box has a code to track the package, giving 
DOD ~total asset visibility.· As part of its Priority Alert program, Federal 
Express gives DOD's shipments priority and aggressively pursues solutions 
to problems that arise. The shipping box carries fluorescent ~Prlortty Alert• 
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labels on all sides to notify handlers that the box must be moved first and 
never bumped. If a Priority Alert shipment is held up by problems with 
Federal Express' transportation vehicles, the company immediately 
arranges with a common carrier to move the shipment. Federal Express 
employees take procedural problems uncovered through this program 
directly to the company's managers for priority resolution. 

Federal Express has given USAMMA a computer system to track 
shipments, and pagers are used for the two organizations to maintain 
24-hour communication. BioPort enters information on an outgoing 
vaccine shipment into the Federal Express system, establishing instant 
visibility. The program can also generate reports that identify, among other 
things, systemic problems with shipments to a particular military 
installation. USAMMA, thus alerted, can check with the site and clarify the 
situation. Special software, PC Track, wiU soon link USAMMA to Federal 
"Express' mainframe computer and provide more communication regarding 
shipments. 

USAMMA notifies military recipients beforehand of imminent shipments 
and gives instructions to alert local security about the shipment and verify 
that proper refrigeration will be available in the receiving area. USAMMA 
also faxes them a checklist to be used when the shipment arrives. Upon 
receipt. the recipient visually inspects the package for damage. If damaged, 
the recipient is to refuse shipment and contact USAMMA. The military 
recipient then refrigerates the vaccine at 2-8°C in a restricted area and 
returns the monitor to USAMMA. The recipient awaits authorization from 
USAMM:A, which checks that temperature data recorded by the monitor 
did not exceed temperature tolerances before releasing the vaccine. If the 
package's interior temperature has been too high or Iow at any point in 
transit, it shows up on the monitor's read-out as a positive or negative spike 
(if the box were opened en route, for example, a positive spike would be 
recorded). Any deviation is recorded on a special form and sent to BioPort 
for assessment 

When a shipping problem occurs, USAMMA conducts a risk analysis that 
runs through an ~if/then• protocol. Also, whenever a route is changed, 
USA~A runs a test shipment of one vial. 
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Survey of Servicemember Views of the 
Anthrax Vaccine Immunization Program 

Servicemembers 
Wanted Information on 
Possible Long-term 
Effects of the Vaccine 
and Other Issues 

We surveyed vaccine recipients in all four services about the anthrax 
vaccine program and obtained responses from 249 active duty 
servicemembers: 18 percent {44) in the Army, 12 percent (31) in the Navy, 
34 percent {&5) in the Air Force, and 36 percent (89) in the Marine Corps. 
Because our survey participants were not randomly selected, the survey 
results cannot be projected to a larger military population. 

• About 89 percent (220) were enlistees and 11 percent (28) officers.' 
• 56 percent (140) were between the ages of 18 and 25, the other 

44 percent were almost equally distributed between the ages of 26 and 
33 and 34 and 49. Most participants in the Arrey, the Navy, and the 
Marine Corps were between 18 and 25, while those in theAfrForce 
tended to be older. 

• About 86 percent (213) were men. 
• Approximately 65 percent (162) identified themselves as Caucasian, 

22 percent (54) as Black, and the remaining 13 percent (32} as either 
Hispanic American, Native American, or Asian American. One 
participant did_ not respond to the question. 

• The number of respondents for each question varied because they were 
instructed to skip questions that did not apply to their individual case. 

TWo-thirds (164) of survey participants said they wanted information they 
had not received, including information on temporary or short-term side 
effects of the vaccine, possible long-term side effects, the vaccination 
routine after active duf;y, the anthrax threat, or other information. 
Participants from all four services also said they wanted information they 
had not received, especially on possible long-term side effects (about 
43 percent-lOS-of all participants). Relative to their peers from the other 
services, a higher proportion of Air Force participants expressed a need for 
information they had not received, particularly on possible long-term side 
effects (see fig. 5). 

1 One participant in the survey d!d not Indicate military rank. 
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Figure 5: Peroentage af Participants Wanting More Information 
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Examples of topics not listed in the survey about which respondents 
wanted more Information included why more than three vaccinations are 
necessary, whether the vaccine has been tested by a qualified source, the 
history of the vaccine, the anthrax disease, and the extent to which the 
vaccine has been used to immunize humans. 

Figure 6 shows the percentage of participants, by service, who responded 
that they experienced reactions. The Air Force had the highest rate (68 
percent, or 58 out of 85 respondents). 
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Figure 6: Percentage of Respondents Reporting Short·term Adverse Effects, by 
SeJVlee 
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Of the Ill survey participants who said they had experienced short-term 
reactions, 57 percent (59) said they wanted information on possible long­
term adverse effects. 

Figure 7 shows the percentage of participants in three age groups who 
reported having adverse effects and who said they wanted more 
information on possible long-term effects. 
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Figure 7: Percentage of Respondents Reporting Adverse Effects and Wanting 
Information, by Age Group 
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• Excludes three respondents whO had not yet received their first vacclnation. The numbers In each 
grOllpare: 18to 25 years, 138 respondents; .:25 to 33 years, 55 raspondents; 34 to 49 years, 53 
respondents. 

• lncludesal respondents. The numbers in eacl! group are: ,8 to 25 years, 140 respondents; 25 to33 
years, 56 respondents; 34 to 49 years, 63 respondents. 

Source: SAO. 

As shown in figure 8, participants in all race categories said they had 
experienced adverse effects and wanted infonnation on possible long-term 
adverse effects. 
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Figure 8: Percentage of Respondents Reporting AdVerse Effects and Wanting 
Information, by Race 
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• Does not include one respondent who did not specify race and three who had not recsivad their 
vaccination. The numbers for each group are: Black, 53 respondents; caucasian, 161 respondents; 
other, 31 respondents. 

• Ooas not Include one respondent who did not spec:!fy race. The numbers for each group are: Black, 
53 respondents; Caucasian, 162 respondents; other, 32 respondents. 

Source: GAO. 
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Appendix IV 
CoiiiUUmts From the Department of Defense 

GAO DRAFT REPORT -DATED SEPTEMBER 3, 1999 
GAO CODE 7032541080 CASE 1888 

"MEDICAL READINESS: DOD Faces Cha!lellQ&s in Implementing Its Anthrax 
Vaccine lmrnmJzatton Prcgram" 

DEPARTMENT OF DEFENSE COMMENTS 

To address the challenges DOD faces in vaccinating its total force against 
anthrax, the GAO recommended that the Secretary of Defense direct the 
Secretary of the Army, as Executive Agent fur the anthrax vaoolrnrtlon program 
to' 

Recommendation 1: Prepare a formal, written plan that addresses strategies to 
deal with {1) contingencies for vaccinating service members If the supply of 
anthrax vaccine Is not augrnentW with new production and (2) the risks 
associated with reliance on a single vacane manufacturer. (p. :N/GAO Draft 
Report) 

eop Res;onsa: Concur. DOD WIU transform the current contingency algorithm 
chart with trigger points and options for ensuring continued, measured 
Implementation into a formal written ::lan to satisfy tha GAO review. 

Reeommendal!on 2: Routinely collect and tapolt, among ether program 
performance meaStJres, data on the number of service members refusing to take 
the vaoolne. (p. 29/GAO Draft Repor1) 

Recomm&adatJgn 3: Improve DoD guidtmce and training on how to report 
adverse events to the Vaccine Adverse Event. Reporting System, and refrain 
from Inappropriately using data from the system to report adverse reaction rate 
{p. 29/GAO Draft Report), 

DgD Responsa: Concur. DOD initiated several action& in the past six monlhs: 

1. Apr 99, updated DOD •force Health Protection Against Anthrax leader$ 
Briefing~. required to be given to all DOD SeNice Members and DOD Emergency 
Essential civilians by supervisors. ccmmandets prior to receiving the anthrax 
immunization. Slides 12, 13, 14 Clearly state, fOI' both theAC and RC, "any 
vaccine assoclated adverse event may be reported through V AERS by either the 
patient or provlder ... ln writing or by calling 1.800.822.79ffl ... reporting instructions 
are ava!Iable on lhe Internet at http'llwww fda govlcberJvaem h1m," 

1 
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2. Apr 00, updated DOD ~Arrthrax Vaccine htlnwnilallon Program Health Care 
Providers BriefinQ". Slides 31,32, 33 provide clinical guidelines forVAERS 
reporting In addition to the guidance provided In the L.ea:ders Briefing abave. 

3. DOD Polley Memo ~Polley for Reportk1g Adver$e Reactions Associated with 
the Anlbl'll)C Vaccine Immunization Program (AVfP)" created 30 Jun 98, staffed 
with !he Services 21 Apr 99, outlines clinical protocols and algorithms for 
submitting VAERS; al$o requires submission of an "Anthrax Vaccine Adverse 
Reaction Supplemental Form~. The memo Is wrrently aiASD (HA) fOr slgnawrs. 

4. 20 Jul 99, ASD {HAl Memorandum- Ensur!ng Reservists Have Full Access to 
Department of Defense {000) Medical Treatment Facilities (MTF) for Treatment 
and Evaluation 'of Adverse Events from DOD Direcled lmmunlzatlons, deariy 
outlines patient or provider eubmissien of Form VAERs-1 wltk phone number$, 
lntem&t address, etc. 

5. DOD Clinician Anthrax Vaccine Guidelines FACT SHEET outlines anthrax 
vacc!ne clinical protocols, pre-treatments, speelalty referral process, 
contraind!caUOI'l$, catagorizaticn of mild, moderate • .severe and syslemle 
reactions and associated treatment algorithms. The FACT Shest clearly outlines 
enhanced patient or provider Form VAERS-1 reporting with all associated phone 
and accass numbers. 

6, A VIP Agency prominently posts Form VAERS-1 reporting options, sources of 
information, downloadable copies of the form on the anlhrax Internet wsb&lte 
WNW anthrax,osd,ml! and sUent training aids distrlbutad to Se!VIce Members 
receiving the anthrax lmmun\tatlon. 

7. A VIP l<gancy eetablfshed links from th& DOD anthrax web sfte: to the Food and 
Drug Administration VAERS Information page to facilitate direct FDA reporting. 

e. A VIP Agency 1.877.GETVACC AnUtrax Information Une, Implemented 9 
August 1999, routinely PI'Ovldes information on patient or provider reporting of 
adveme events and Form VAERS-'\ access end processing. 

9. A VIP Speaker's BureaU/Open House SHe Vfslts prominently discusses patient 
or provider VAERS reporting aceess. options and prooess during their tour. 

10. Revised and simplified the AVIPVAERS summary data dlart posted on the 
www.anthrax,q§d.rnU Internet site. 

11. Each of the Services dlsseminalecl Service-wide messages to the fiald 
oullining VAERS reporting procedures, encouraging SeNice Merrber, Health 
Care Provider or guardian submission of Form VAERS-1for any vaccine adVerse 
t!VSnt 
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Appendix IV 
Comments From the Department of Defense 

12. Sep 99, updated the new DOD quad fold irlformatlon brochure "What 
Everyone Needs to Know About The Anthrax Vacclns" (replaces the three 
current versions of the Tri-fold) given to avery S&rvice Member, family member 
and Civilian pOOr to immunization.. Now provides updated V AERS reporting 
acwss, procedures, phone rNmbers anti web slte information. 

13. The Service SUrgeon Generals inCluded VAERS reporting procedures in au 
major Service/Joint medical proceedings, conferences, etc. 

14. Additionatry, Ute Anthrax Vaccine Expert Committee (AVEC) continues to 
review every anthrax vaccine Farm VAERS-1 submission to monitor the safety of 
the program, 

Recommendation 4~ Design an<! cond\ICI a study on possible long-term side 
effects of the anthrax vaccine and develop a communication plan to provide 
servlcernembers Information on the status of this effort. (p. 30/GAO Draft 
Report) 

DoD Rmcmse: Concur. DOD established e Longitudinal Studies concept 
Committee to explore ra!&vant questions regarding the safety of the anthrax 
vacdne, deflne research needs and Identify subsequent research design. The 
Committee consists of DOD, FDA, CDC and Aimed Forces Epidemiological 
Board (AFEB) repl'e$0ntatives and met on 24 Aug and 22 Sap 99. The 
Committee defined gaps In knowledge, set a resean::h agenda and 
recommended appropriate scientific designs to answer these questions, Including 
comparison groops, statistical methods and ethical oversight. These designs wm 
draw from tradffional sc!entlflc approaches: surveys. database studies, records 
revlowa, or other methods, depending on tha specific quastlon to be answered. 
Some studies can fikely be completed In a few mol'ths; other& will requlra sev2rai 
years. DOD pi'O{lrammed $2M to fund this Longltud!nal sturlies concept In the 
fiseal year 2000 Program ObJective Memorandum and appropriate amounts in 
subsequent years. 

RecommendaHon S: Continue improvement of educational efforts by reguiarty 
surveying vaCCine recipients am1 addressing educational needs. (p. 30/GAO 
Craft Report), 

PoD fim;pQIU!ft! Concur, DOD recen11y sponsored develcpmant Of a Public 
Health award winning educational survey for adminiStration to service members 
who started or are scheduled to start 1he vaccination series. This survey oo)Jects 
Information about the ava!iabnlty, t!ma!lness and effectiVeness of A VIP 
educational materials prior to and during Ute period that service members are 
receiving anthrax vaccinations, DOD already collected hundredS of surveys and 
continues to collect them th!1)!Jgh muffipie venues. Additionally, the A VIP Agency 
collects Informal survey !nfonnation from telephone caHa to the ton free 
lnfotmation line and from amails received from A VIP web site users. Collootlvely, 
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th!s survey data is p:rov!dtng Insightful information regarding the effectiveness of 
educatlonallnformatlon efforts. DOD plans to expand Sl.lfV6Ycollectlon end 
research efforts. 

Recgmm•ndallon 6: Assess the tlme~ness of personnel duty station data In the 
Defense Enrollment Eligibfiity Reportir\Q System to determine where time lags 
occur In obtalntng data and take or reoommend steps to resolva untimely 
submissiona. (p. 30JGAO Draft Report) 

PoD Bes.ponsa: Concur. We win take aggressive steps through the A VIP 
Executive Agent to etl5l.lr1! the timely and accurate updating of personnel data In 
both the Service Immunization Tracking Systems and DEERS. 

Recommendatjgn 7: Revlaw service requirements for recording and tracking 
medica! data and Incorporate plans to address these requirements in futl.lre 
upgrades to the Composite Health Care System. {p. 30/GAO Draft Report) 

OoD Response: Concur. The Setvic:as have already developed/employed 
excellent automated systems for recor<ling, managing and reporting 
immuntzalion data at the unit le'lfll in !he 18months a!nce A VIP execution. These 
Service systems allow us to '!rae!< the over 340,000 Service Members and 
1,120,000 inlmuniza!Jons given at 1,200 locatlons within 9,100 separate units 
worldwide. At least two or mora paper back-up systems offer additional 
redundancy for assured racardlng of Immunizations. DEERS serves A VIP as the 
final repository lbrt!U data. TheA VIP Executive Agent will aggressively pursue 
standardization, simpllfscatlon ami tminfng of all amant Servloo Immunization 
Tracking Systems into a successor, Joint service, long-term immunization 
ln!cklng system. We have already ldent!tlecl the Service func!ional requirements 
needed by unit commanders, supervisors arn:l medical personnel at bo1h home 
station and deployed locations worldwide. 

R&commtndat!on s: InClude response "to avoid the mandatory anthrax vaccine• 
(orwon;is to that effl;.ct) ~among MSW&rs to quesUornJ on the reasons for resigning 
from the mUttary in a DoO..Wlde exit survey expected to be administered in 20110. 
(p. 30/GAO Draft Report) 

pop Rvspgnsa: PertlBI!y concur. An exit survey to assess overall recruiting and 
retention issues should be conducted. However. it is not appropriate to slnglaout 
anthrax vaccinations as a reason for departing the military any more than the 
potential hundreds ot other reasons ft1r leaving the ser.ok:e. A quastlon orthls 
nature is 4eadlng", produces survey biasand falls to capture the multl-fe;ceted 
and complex nature of why service members depart the mmtary. Our survey 
eonstl'\lctlon experts lndlcat& the use of "focus groups" and other pcpulatfcn 
sampling veh!Cies to assess tha Impact of the AVlP on retention is a far more 
appropriate assessment process. 

4 
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Mr. Chairman and Members of the Committee: 

We are pleased to be here today to discuss the Department of Defense's (DOD) 

continuing efforts to protect U.S. mllilsry forces against chemical and biological weapons, 

including tts plan to inoculate all U.S. military forces against anthrax. As we learned from 

the Gulf War, U.S. forces were inadequately prepared for surviving and operating in a 

chemically or biologically contaminated environment. More recentiy, we found that 

deficiencies in medical record·keeping have hampered the conduct of epidemiological 

research to the point that DOD cannot provide precise, accurate, and conclusive answers 

regarding the causes of Gulf War veterans' fllness. 

Today, I will first briefly discuss the fundamental shortcomings in DOD's protection of its 

forces against chemical and biological warfare.' Then, I will discuss DOD's proposed 

anthrax immunization program. 

SUMMARY 

In examining DOD's experience In preparing its forces to defend against potenUal 

chemical and biological agent attacks during the GuH War, we identified numerous 

problems. Spec~ically, we found shortages In individual protective equipment; Inadequate 

chemical and biological agent detection devices; inadequate command emphasis on 

chemical and biological capabilities: and deficiencies in medical personnel training, and 

supplies. 

While many deficiencies noted during the GuH War remain unaddressed today, DOD has 

increasingly acknowledged and accepted the urgency of developing a capabiltty to deal 

wtth the chemical and biological threat to Hs forces. Both the Congress and DOD have 

acted to provide greater protection for U.S. forces. Their actions have resulted in 

'Appendix I provides a list of the unclassHied GAO reports on DOD's chemical and 
biological capabilmes. We have also issued three classified reports on this issue. 
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increased funding, and the fielding of more and better chamicel and blologlcel defense 

equipment. DOD must address remaining critical deficiencies ff U.S. forces are to be 

provided with the resources necessary to better protect themselves. For example, DOD 

needs to decide on major policy and doctrine issues, Improve and increase lis cepablllly 

to detect toxic agents, provide forces with improved and sufficient numbers of individual 

protective equipment, and deal with problems of collective protection and 

decontamination. 

DOD is now embarking on a major effort to protect U.S. forces from the threat of the 

deadly biological agent anthrax. Its program to immunize millions of active and reserve 

forces agalr\St anthrax, ensuring that each receives the prescribed vaccinations in the 

proper time sequence. will be a challenge. However. if DOD considers lessons learned 

from previous, smaller-sized immunization programs and from the medical record·keep!ng 

errors in the Gulf War and in Bosnia in formulating detailed implementation plans, it can 

reduce the risks and improve the prospects for successfully managing the program. 

PROJECTING FORCES AGAINST CHEMICAL AND 

BIOLOGICAL AGENTS POSES CONTINUING CHALLENGES 

In 1996, we reported that mililsry unfts than designated for early deployment faced many 

of the same chemical and biological defense problems that Gulf War veterans had 

experiencad.2 During the Gulf War, units and Individuals deployed to the theater without 

all of the chemlcel and biologlcel detection, decontamination, and protective equipment 

needed to operate in a contaminated environment Some unlts did not have sufficient 

quantities or the needed sizes of protective clothing, and chemical detector paper and 

decontamination kits In some instances had passed their expiration dates. While the 6· 

month Operation Desert Shield buildup time allowed DOD to correct some ol these 

2Chemical and Biological Defense: Emphasis Remains Insufficient to Resolve Continuing 
Problems (GAOINSIAD-96-103, March 29, 1996). 
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problems, had chemical or biological weapons been used during this periods some units 

might have suffered significant, unnecessary casualties. 

We further reported that DOD's progress In chemical and biological research and 

development was slower than planned,. training of Army and Marine Corps forces was 

inadequate, there was tittle evidence that joint training and exercises included chemical 

and biological defense elements, stocks of vaccines for biological agents were in short 

supply, and medical units lacked necessary chemical and biological defense equipment 

and training. We believe these deficiencies were a result of, and would not be corrected 

without, changes in emphasis on the part of senior military leadership. 

We have also reviewed DOD's ability to protect critical ports and airfields overseas. 

Although I cannot fully discuss our findings in this open hearing because of their sensHive 

nature, I can say that there are deficiencies in doctrine, policy, equipment. and training for 

the defense 01 critical ports and airfields. 

Congress and DOD have taken action that have improved U.S. forces' ability to survive 

and operate If chemical and biological agents are used against them. For example, DOD 

has requested and Congress has approved increased funding for chemical and biological 

defense. Numerous efforts are currently underway that should provide our 

servicemembers with new chemical and biological defense equipment and capabilities 

over the next 5 years. These include the production and fielding of improved protective 

masks, body garments, and systems to better detect biological and chemical agents. In 

addition, several commanders In chief recently increased their emphasis on various 

aspects of chemical and biological defense by, for example, increasing stocks of chemical 

defense equipment and incorporating more chemical and biological defense scenarios in 

major military exercises. 

Still, DOD must address remaining critical deficiencies that affect its ability to protect 

forces from chemical and biological attack. DOD1S doctrine and policy are inadequate 
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regarding responsibility tor the chemical and biological defense of overseas airfields and 

pons critical to the deployment, reinforcement, and logistical support of U. S. forces in the 

event of a conflict. As a result, questions are unresolved regarding the provision of the 

force structure and equipment needed to protect these facilities. Also, unresolved 

doctrinal, policy, and equipment questions persist regarding the retum of chemically or 

biologically contaminated strategic lift aircraft and ships and the protection of both 

essential and nonessential civilians in high-threat areas overseas. Moreover, DOD has, 

insufficient quantities of biological agent vaccines to protect U.S. forces, and 

servlcemembers deployed in high-threat areas overseas normally have no biological agent 

detedion capability. Also, collective protection facilities and equipment and agent 

detection systems are generally insufficient to protect the force. 

DOD's PROGRAM TO IMMUNIZE FORCES AGAINST ANTHRAX 

Anthrax is an infectious disease that afflicts certain animals, especially cattle and sheep. 

The anthrax vaccine was licensed by the Food and Drug Administration (FDA) in 1970 to 

protect veterinarians, meat packers, wool workers, and health officials who might come In 

contact with anthrax. {FDA licensure of a vaccine means that it has been tested and 

proven to be safe and effective in humans.) The vaccine has been routinely administered 

to populetions at risk tor several years. 

The Chairman of the Joint Chiefs of Staff considers anthrax to be the greatest biological 

weapons threat to U.S. military forces. Alter a 3-year study, the Secretary of Defense 

concluded that vaccination is the safest way to protect U.S. forces against a threat that is 

99 percent lethal to unprotected individuals. Accordingly, in December 1997, DOD 

announced plans to vaccinate all U.S. military personnel (including active, reserve, and 

national guard servicemembers) against the biological warfare agent anthrax. The 

Michigan Biologic Products Institute is under contract with DOD to supply the vaccine tor 

the DOD immunization program. 

4 



----· ------ ----------------~---

While the vaccine will be centrally procured, administering the vaccinations will be 

decentralized at multiple·DOD facilities worldwide. lnHially, DOD.:pt""""d to begin 

administering the program in the summer of 1998 to about 165,000 servicemembers and 

DOD mission-essential personnel located in Southwest Asia and Northeast Asia, which 

are the areas with the greatest biological warfare threat from anthrax. Prior to beginning 

the immunizations, DOD wanted time to (1) perform testing of the vaccine to ensure its 

steri!Hy, safety, potency, and purity; (2) implement a system to track personnel who 

receive the vaccinations; (3) approve plans to administer the immunizations and Inform 

military psrsonnel of the program; and (4) have the program reviewed by an independent 

expert. However, DOD accelerated the anthrax vaccination schedule. In March 1998, 

DOD began immunizing forces stationed in the Persian Gulf because of the possibility of 

hostilities occurring In that region. DOD plans to vaccinate the remaining active and 

reserve force over the next several years. In addHion, DOD plans to decide whether the 

program should be extended to others, such as host nation personnel, civilian contractors, 

and dependents. 

In accordance with the FDA licensure regimen for this vaccine, DOD plans to provide an 

initial series of three vaccinations at 2·week intervals, a second series of three 

vaccinations at 6-month intervals, and annual booster vaccinations to maintain immunity 

against anthrax. DOD recognizes that immunizing the entire force with multiple 

vaccinations will be difficult and involves significant administrative and logistical issues. 

DOD's program will involve admlnlsteling anthrax vaccinations to about 2.4 mUiion 

personnel around the world--a total of about 14.4 million vaccinations for the current force. 

In addition, psrsonnel entering military service will also be Immunized. Thus, DOD 

envisions the program to continue indefinitely. 
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Personnel Data Systems to Identify Servicemembers 

Requiring Vaccinations Must be Accurate 

To ensure that all servicemembers receive the required vaccinations. it Is important for 

DOD to have accurate and reliable personnel data systems showing where all 

servicemembers are located, especially those deployed to overseas locations. 

Our work In examining the Operation Joint Endeavor medical surveillance program in 

Bosnia surfaced concerns about the accuracy of the deployment database used for 

determining which servlcemembers required postdeployment medical assessments. 

More specifically, DOD officialS expressed concerns about the accuracy of the DOD-wide 

database that was used to Identify Air Force end Navy personnel who deployed to 

Bosnia. Air Force officials told us that the Air Force had supplied Information to DOD's 

database on servicememhers It planned to deploy but that many of them never deployed 

and the database was not corrected. We were also told that data on servlcemembers 

assigned to two Navy construction battalions that deployed to Bosnia did not appear in 

the database. DOD officials told us that they were concerned about the accuracy of the 

deployment database and planned to address the problem. 

Sufficient Command Emphasis Needed to 

Ensure Program Implementation 

Because DOD plans to administer anthrax vaccinations in a decentralized manner at 

multiple locations involving both operational and medical personnel, high-level 

commanders need to emphasize the importance of the program to ensure that it is carri&d 

out within the time schedule for administering the vaccinations. Careful attention to the 

administration of vaccines is critical because the vaccinations must be given at specific 

intervals oyer an 18~month period to achieve maximum protection. 
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In the past, a lack of command emphasis hindered DOD's successful implementation of 

medical programs. For example, we found that the Army had not done many 

postdep!oyment medical assessments of active duty personnel who had deployed to 

Bosnia. We also found that assessments done were, on average, not done within the 30-

day time frame DOD established. Our work disclosed that ti took an average of 98 days 

to complete the assessments. 

In addition, the Bosnia medical surveillance plan also required serv!cemembers to 

undergo a tuberculin test at about 90 days following departure from the theater. Our work 

disclosed that the test took an average of 142 days. · 

These problems occurred because command officials did not emphasize the importance 

of the assessments and medical personnel did not have the authority to require 

servicemembers ta go to medical clinics for assessments. Reliance upon unit 

commanders to require servlcemembers to get the assessments was not effective for the 

Bosnia deployment. 

Medical Records Documenting Vaccjnations 

Must be Complete 

Medical records documenting all care (Including vaccinations) for servicemembers are 

essen~al for the delivery of high-qualtiy medical care. DOD regulations require 

documentation In a servicemember's permanent medical record of all immunizations and 

visits made to heatth unlts. 

The Presidential Advisory Committee on Persian Gulf War Veterans' Illnesses and the 

Institute of Medicine reported problems concerning the completeness and accuracy of 

medical record-keeping during the Gulf War. Research efforts to determine the causes of 

what has become known as veterans' Gulf War illnesses have been hampered by, among 

other things, incomplete medical records showing immunizations and other health services 
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provided to servicemembers while deployed. The Institute of Medicine characterized 

DOD's medical records as fragmented, disorganized, and incomplete. 

We tested the completeness of medical records for selected active duty Army 

servlcemembers who had deployed under Operation Joint Endeavor. We found that 

many of the medical records were incomplete in that they lacked documentation on (1) 

medical surveillance assessments conducted, (2) tick-borne encephalitis vaccinations 

given, and (3) visns made to In-theater health unns. More specfflcally, we found that 19 

percent of the post-deployment in-theater medica! assessments and 9 percent of the 

postdeployment home unit medical assessments were not documented in the medical 

records. These documentation problems were attributed to the fact that this was a paper­

based system that relied upon servlcemembers to hand carry assessment forms from the 

theater to their home unit, which maintained the permanent medical record. 

Regarding the documentation of tick-borne encephalitis vaccine in Bosnia, 

servicemembers deploying to regions where the threat of this disease was prevalent were 

given the choice of being inoculated with this investigational drug vaccine. 3 We found that 

141 (24 percent) of the 588 medical records reviewed for servicemembers who had 

received the vaccine lacked required documentation. 

Our tests of the completeness of the permanent medical records for servlcemembers' 

visits made to battalion aid stations in Bosnia showed similar problems. Specifically, we 

found that there was no documentation In the medical records tor 44 (29.3 percent) of the 

150 visitS we reviewed. Army officials mentioned that permanent medical records were 

still paper-based and that Information was subject to baing misfiled or lost. They also 

pointed out that servlcemembers had deployed to the theater with only an abstract of their 

permanent medical records and that any medical documentation generated In the theater 

3An investigational drug is a new drug or product regulated by FDA that has not been 
licensed for general use in the United States. 
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was to have been routed back to the servicemembers' home units for inclusion into their 

medical records. 

DOD officials told us that a solution to these dooumenta~on problems would be the 

development of a deployable, computerized patient record. DOD has a project underway 

to have a paperless computerized medical record for every active duty servicemember by 

fiscal year 2000. 

Centralized Database for Monitoring 

Program Implementation Must be Accurate 

Without an adequate centralized monitoring system, DOD will not have reasonable 

assurances that the program is being Implemented as planned. For Operation Joint 

Endeavor, DOD established a centralized database to track the services' progress in 

implementing its medical surveillance program. Medical units processing medical 

assessments were required to send copies of assessment forms to the DOD office 

maintaining the centralized database in the United States. 

In testing the completeness of the centralized database lor in-theater and home un~ 

postdeployment medical assessments conducted for 618 servlcemambers, we found that 

the database understated the number of assessments done. More specifically, it omitted 

12 percent of the in-theater medical assessments and 52 percent of the home unit 

medical assessments. 

DOD officials told us that they plan to use a new automated system for tracking 

implementation of the anthrax Immunization program from locations around the world. 

The automated system is still being developed. 
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Efficient Inventory Controls Are Necessary to 

Ensure Sufficiency of Vaccine Supply 

To ensure that military personnel will receive vaccinations in a timely manner and to 

effectively manage the program, it is important for DOD to maintain an efficient Inventory 

con1ro! system. This system is needed to ensure that (1) sufficient supplies of vaccines 

will be available at the various worldwide immunization sites; (2) vaccines that are older 

than their 1-year shelf life are destroyed; and (3) records of vaccines received, 

administered, and destroyed are kept to allow for monitoring and tracking. 

For the Bosnia deployment, DOD experienced problems in accounting for the inventory of 

the lick-borne encephalitis vaccine. DOD had to comply with strict FDA regulalicns 

regarding ijs use because tt was still being tested as an investigational new drug. 

Regulations required DOD to fully account for vaccine Inventories, Including the number of 

doses administered and the number of doses destroyed. 

In the spring of 1996, officials from the U.S. Army Medical Research Institute of Infectious 

Diseases (USAMRIID) went to Bosnia to review the procedures being used to administer 

the tick-borne encephalitis vaccine. These officials found that no record of vaccine 

disposition was being maintained and recommended that all vaccination sites perform a 

physical inventory and maintain data on vaccines on hand, used, and destroyed. 

USAMRIID officials met with considerable resistance from some medical personnel 

responsible for administering the vaccine about the need to keep proper records. They 

told us that some of the personnel seemed more interested In administering the vaccine 

than in keeping necessary records. 

Our work on the Bosnia deployment In 1997 showed that the problems identified by 

USAMRIID had not been corrected. More specifically, DOD could not account for more 

than 3,000 (20 percent) of the tofal number of doses sent to Bosnia. Since our report 

was issued In April 1997, officials from the Office of the Army Surgeon General informed 
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us that most of the missing doses had been destroyed and only 242 doses remained 

unaccounted lor. 

CONCLUSIONS 

In conclusion, we believe that DOD has moved in the right direction in increasing Hs 

emphasis on improving its chemical and biological defense capabilities. Increased 

emphasis by the commanders in chief in their areas of responsibility, a DOD-wide 

spending increase leading to increased numbers of fielded chemical and biological 

detection and protective equipment, and planned procurements of equipment over the 

next several years will make U.S. forces better prepared to deal with chemical and 

biological weapons than in the past. However, greater diligence and more action is 

needed by DOD to maintain progress toward achieving a level of protection for our forces 

that will enable us to achieve wartime objectives. This latest initiative to immunize the 

forces against anthrax represents a clear recognition of this threat to U.S. 

servicemembers. But DOD must overcome past deficiencies in Its medica! record­

keeping practices and make sure supplies of vaccine are available if this new program is 

to be successful. In this regard, we reiterate that DOD needs to have the means to (1) 

identify those servicemembers that require immunization, {2) ensure sufficient command 

emphasis to guarantee that those identified for immunization are immunized, (3} maintain 

accurate an accurate medical record of Immunizations for each servicemember, (4) 

manage large-scale immunizations through accurate central databases, and (5) ensure 

that vaccine inventories are appropriately controlled to ensure that sufficient supplies are 

on hand. 

This concludes my prepared remarks. We would be happy to respond to any questions 

the Committee may have. 
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APPENDIX I APPENDIX I 

RECENT GAO REPORTS ON CHEMICAL AND BIOLOGICAL DEFENSE 

Gulf War lllnesses: Public and Private Efforts Relating to Exposures oi U.S. Personnel to 
Chemical Agents (GAO/NSIAD-98-27, Oct. 15, 1997). 

Combating Terrorism: Status of DOD Efforts to Protect 11s Forces Overseas 
(GAO/NSJAD-97-207, July 21, 1997). 

Gulf war Illnesses: Improved Monitoring of Clinical Progress and Reexamination of 
Research Emphasis Are Needed (GAO/NSIAD-97-163, June 23, 1997). 

Defense Health Care: Medical Surveillance Improved SID!(t} Gulf War. but Mixed Results 
in Bosnia (GAO/NSIAD-97-136, May 13, 1997). 

Chemical And Biological Defense: Emphasis Remains lnsufficJent to Reserve Continuing 
Problems (GAO/NSIAD-96-103, Mar. 29, 1996). 

(703231) 
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Safety Review of Anthrax Vaccine, 2 April 2001 
Compiled by the Anthrax Vaccine Immunization Program (A VIP) Agency 

CMAT Control if 

2001100-0000013 

To date, 13 human studies have assessed the safety of anthrax vaccination. These studies, 
some stretching back almost 50 years, reported adverse events after vaccination in varying 
degrees of detail. The following paragraphs report, to the extent infonnation is available, the 
design characteristics of these studies, the number of men and women participating, and 
specific findings. 

Among the studies described below, one of two vaccine formulations was used. The Brachman 
study and the early Fort Detrick studies used anthrax vaccine manufactured according to the 
original 1950s formula developed at Fort Detrick, Maryland. Research on this vaccine has been 
repeatedly accepted by the Food & Drug Administration (FDA) as relevant to the understanding 
of the safety profile of the current anthrax vaccine, developed in the 1960s. 

In the 1960s, the production process for anthrax vaccine was improved to increase the 
concentration of the active ingredient, known as "protective antigenK (increasing the vaccine's 
potency), and to decrease the amount of other bacterial components in the vaccine (eg, proteins 
called edema factor or lethal factor), thus increasing purity. This purer, more potent vaccine. 
manufadured in Lansing, Michigan, was licensed by the National Institutes of Health in 1970. 
This license was reaffirmed by FDA in 1985 (Fed Reg 1985;50:51002-117 
http:/lwww.anthrax.osd.miVSite_FileslarticlesllndexcllnicaJIFe<i_register.htm). 

The CDC observational study involved people who received either the original vaccine or the 
improved vaccine, or both. The other studies descrlbed below used anthrax vaccine 
manufactured according to the improved 1960s formula, the same vaccine used throughout the 
United States today. 

Details of each study appear on following pages. The 13 studies include: 

a. The Brachman Study (pivotal field trial evaluating safety and efficacy). 

b. The CDC Observational Study (the follow-on open-label study between the 
Brachman study and vaccine lfcensing in 1970). 

c. Fort Detrick Multi~Dose, Multi-Vaccine Safety Studies (evaluations of Army laboratory 
workers vaccinated hundreds of times with dozens of vaccines). 

d. Fort Detrick Special Immunization Program (SIP) Safety Study (continuation of the 
previous study among more workers into modern times). 

e. Fort Bragg Booster Study (evaluation of additional doses of anthrax vaccine among 
soldiers vaccinated several years earlier during the Persian Gulf War). 

f. USAMRiiD Reduced-Dose I Route-Chango Study (study of anthrax vaccine 
administered by two different Injectable routes of administration}. 

g. Canadian Forces Safety Survey (study of Canadian Service Members). 

h. TAMC-600 Survey (study of adverse events after anthrax vaccination of medical 
personnel at Tnpler Army Medical Center). 

1 

--------



i. U.S. Forces Korea Records (study of adverse events among personnel there). 

j. USAF Vision Study (a study of visual acuity among vaccinated and unvaccinated air 
crew members). 

k. USAF Air Combat Command Study, Langley Air Force Base (study of outpatient 
medical care among Air Force personnel after return from Southwest Asia). 

I. Reports involving Anthrax Vaccine Submitted to the FDA/CDC Vaccine Adverse Event 
Reporting System (VAERS). 

m. Defense Medical Surveillance System (comparison of hospitalization and outpatient 
visit rates for those vaccinated and unvaccinated against anthrax). 

SUMMARY: Anthrax vaccine prevents anthrax. Anthrax vaccine does not prevent other health 
problems. This Is evident in the similar rates of hospitalization among Service Members 
vaccinated or unvaccinated against anthrax (section M). 

Uke all vaccines, anthrax vaccine may cause soreness, redness, itching, swelling, and lumps at 
the injection site. About 30% of men and 60% of women report mild local reactions, but these 
reactions usually last only a few days. Lumps can persist a few weeks. but eventually go away. 
For both genders, between 1% and 5% report moderate reactions of 1 to 5 inches in diameter. 
Larger reactions occur after about one in a hundred vaccinees or less. Beyond the injection site, 
from 5% to 35% will notice rashes (16%), headaches (14% to 25%), joint aches (12% to 15%), 
malaise (6% to 17%), muscle aches (3% to 34%), nausea (3% to 9%), chills (2%to 6%). fever 
(1% to 5%). Again, these symptoms usually go away after a few days. 

The vaccine's product labeling ("package insert'') indicates that systemic effects occur in 0.2% 
of vaccine recipients. This value of 0.20/o is unusually low compared to other vaccines and 
compared to modem data collection with the licensed anthrax vaccine. The low value probably 
reflects a "threshold effect" of counting only cases of substantial adverse events, in contrast to 
mild adverse events. 

To monitor rare or unexpected adverse events associated in time to any vaccine, DOD health 
care providers have participated in the Vaccine Adverse Event Reporting System (VAERS), 
since its inception in 1990. In addition, each VAERS report is reviewed by an independent panel 
of civilian physicians. To date, this panel has detected no patterns of unexpected adverse 
events related to anthrax vaccination. 

There are no known long-term patterns of side effects from the anthrax vaccine, based on an 
ongoing series of studies at Fort Detrick, Maryland, and elsewhere. The first report in this series 
was published in 1958. 

Despite the extensive body of knowledge regarding the safety of anthrax vaccine, safety 
monitoring continues, as is prudent for all vaccines and medications. 

2 



a. The Brachman Study 

Cftation: PS Brachman, H Gold, SA Plotkin, FR Fekety, M Werrin, NR Ingram. Field evaluation 
of human anthrax vaccine. American Joumal of Public Health 1962; vclume 52: ,_,, __ 

. I I 
Investigators: 

Philadelphia Department of Public Health. 
Period of Observation: 1955 to 1959 
Participants: 1 ,249 people total, gender unspecified, of whom 379 received anthrax vaccine. At 

least 3 of the 26 cases of anthrax detected in this study occurred in women. 
Vaccine Studied: Fort Detrick formulation 

Study Design: Randomized, placebo-controlled trial of anthrax vaccine among mill workers in 
northeastern U.S. who processed raw imported goat hair. 

Findings: "The typical reaction was mild and did not cause any interruption of work.» 
(a) Injection-site \locan Reactions: 

Mild local reactions, consisting of 1 to 2 em of redness, plus slight local tenderness, 
occurred in about 30% of recipients within 24 hours after vaccination. Itching 
were noted tess commonly. aln general, all signs and symptoms disappeared 
within the next 24 to 48 hours. In many of the cases, this minimal degree of local 
reaction would not have been noticed by the inoculee had not his arm been 
examined at 24 and 48 hours after inoculation." 

Moderate local inflammation (a defensive reaction to irritation) (> 5 em in diameter), 
occurred in 4% of recipients. 

Large local reactions occurred less frequently and consisted of extensive swelling of 
the forearm, in addition to local inflammation. "Three individuals experienced 
edema extending from the deltoid to the mid-forearm and, in one case, to the 
wrist, with a definite collection of fluid in the bursa of the elbow. This extensive 
edema disappeared within three to five days.~ 

(b} Events Beyond the Injection Site ("systemicj: Brachman, et al., did not differentiate 
between nonserious and serious events. Systemic events occurred in fewer than 
two per thousand(< 0.2%) recipients, including ~ ... two individuals who 
experienced, along with the edema-producing local reactions, some malaise of 
24 hours' duration.= Even less frequently, fever and chills were noted. 

(c) Events or effects by gender: Brachman, et al., did not differentiate between men and 
women in describing adverse events. 

{d) length of time to resolution: Brachman reported no adverse events persisting beyond 
five days, except that AA few inoculees developed small, firm, painless nodules at 
the site of injections which persisted for several weeks." They also noted that 
"Half of these edema-producing reactions were maximum at 24 hours. and the 
remainder at 48 hours. 
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b. The CDC Observational Study 

Citation: FDA Panel on Review of Bacterial Vaccines & Toxoids: Food & Drug Administration. 
Biological products; Bacterial vaccines and toxoids: Implementation of efficacy review. 
Federal Register 1985; volume 50: 51002-117. 

I jexcli~~~~lsion c.Da i of 
Standardization as part of the license application for anthrax vaccine. This 

license was granted in 1970. 
Period of Observaffon: 1962 to 1972 
Participants: about 7,000 people, gender unspecified, involving about 16,000 doses of anthrax 

vaccine. At least 227 of these people received 10 or more annual booster doses. 
Vaccine Studied: Mixture of people receiving the Fort Detrick formulation and the Lansing 

formulation 

Study Design: Observational study assessing use of vaccine in industrial high-risk settings. 
Side-effect data was collected on vaccinees, but not on any control subjects. CDC 
collected and analyzed reports of cases of anthrax disease from around the United 
States (which showed disease in unvaccinated people and no disease in vaccinated 
people). · 

Findings: •Local reactions are typically mild .... Only a few systemic reactions with marked chills 
and fever have been recorded. All reactions reported have been se!f-Jimited.D "Severe 
local reactions and systemic reactions are relatively rare.n 
(a) lnjectior>-site ("local') Reactions: 
Miki local reactions ~ 3 em) were reported after 3% to 20% of doses administered. 
Moderate reactions(> 3 em to< 12 em) were reported after 1% to 3% of doses. 
Large reactions e; 12 em) were reported after fewer than 1% of doses. 
(b) Events Beyond the Injection Site esystemicu): Report authors did not differentiate 

between nonserlous and serious events. Systemic reactions. reported in four 
individuals (fewer than 6 per 10,000 doses}, consisted of fever, chills, nausea 
and general body aches, which resolved spontaneously. 

(c) Events or effects by gender: Report authors did not differentiate between men and 
women in describing adverse events. 

(d) Length of time to resolution: Authors did not report persistent adverse events. 
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c. Fort Detrick Multi-Dose, Mu~i-Vaccine Safety Studies 

Citation: Richard N. Peeler, Leighton E. Cluff, Robert W. Trever. Hyper-immunization of man. 
Bulletin of the Johns Hopkins Hospffal1958; volume 103: pages 183-98. 

Investigators: Scientists at the Johns Hopkins University 
Period of ObserveUon: 1944 to 1956 (mean: 10.4 years) 
Participants: 99 men (range: 28 to 65 years old, mean: 40.1 years). 0 women, 99 people total, 

recipients of multiple immunizations against anthrax, botulism, brucellosis, diphtheria, 
Eastem equine encephalitis, influenza, plague, poliomyeJjtis, psittacosis, 0 fever, Rift 
Valley fever, Rocky Mountain spotted fever, smallpox, tetanus, tularemia, typhus, 
Venezuelan equine encephalitis, Western equine encephalitis, and yetlow fever, totaling 
36 to 74 milliliters of vaccines, plus multiple skin tests to detect hypersensitivity to 
microbial antigens. [For comparison, note tha1 the six doses of anthrax vaccine in the 
primary series total3 mi.} 

• • • 
Citation: Richard N. Peeler, Paul J. Kadull, Leighton E. Cluff. tntensive immunization of man: 

Evaluation of possible adverse consequences. Annals of Internal Medicine 1965; volume 
63: pages 44-57. 
http:J/www.anthrax.osd.miUSite_Files/articles/INDEXclinicaVanthraxlibrary/Intensive.pdf 

investigators: Scientists at the Johns Hopkins University 
Period of Observation: 1944 to 1962 (mean: 15.3 years) 
Palficipants: 76 men (subset of 99 reported above), who received 42 to 102 ml of vaccines 

(mean: 74 ml) 
••• 

Citation: Charles S. White Ill, William H. Adler, Virginia G. McGann. Repeated immunization: 
Possible adverse effects: Reevaluation of human subjects at 25 years. Annals of lntemal 

Medicine ~·~ol:,;um~e/1'8\~~~5~94-6~~00. 

Fort Detrick, Maryland 
1944 to 1971 

Participants: 97 men (subset of 99 reported above), who received 52 to 134 mt of vaccines 
(mean: 97 ml), plus 6 to 93 skin tests (mean: 55), compared to 26 age- and gender· 
matched, unvaccinated control subjects 

Vaccine Studied: Mixture of people receiving the Fort Detrick formulation and the Lansing 
formulation 

Study Design: Cohort study, occupational setting. The third study includes a small control group. 
Findings: While there were some minor elevations in liver and kidney function tests and white 

blood cell counts in these men, none of these men developed any unusual diseases or 
unexplained symptoms that could be attributed to the repeated doses of multiple 
vaccines. 
(a) Injection-site (~locar) Reactions: Not the subject of these studies. 
(b) Events Beyond the Injection Site esystemic"): Several laboratory abnormalities were 

noted (incfuding elevated white blood cell counts and elevated liver function 
tests). Many of these abnormalities were transient and not detected in the 1974 
study. 

"It is of prime signfficance that long-term fo!!ow-up examination of these intensively 
immunized men failed to demonstrate any evidence of itlness attributable to the 
immunizations. There is no indication that intensive immunization interfered with 
the ability to.produce adequate antibody titers after antigenic challenge." 
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The 1974 study concluded "These data and the accompanying evaluation of an 
intensively immunized population provide evidence that no obvious adverse 
effects result from repeated immunization .... Thus, this group provides 
reassurance that schedules for routine immunization with a diversity of vaccines 
should not produce untoward effects merely because of frequency of 
inoculation." 

(c) Evenls or effects by gender. Not applicable. 
(d) Length of time to resolution: Not applicable, no long-term health effects found. 
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d. Fort Detrick Special immunization Program (SIP) Safety Study 

Citation: None, data analysis in progress, manuscript in development 
Investigators: Scientists a1: the U.S. Army Medical Research Institute of Infectious Diseases 

(USAMRIID), Fort Detrtck, Maryland 
Period of ObseNation: 1973 to present 
Participants: 1,255 men, 335 women, 1 ,590 people total, who received 10,451 doses of anthrax 

vaccine, assessed at the USAMRIID Special Immunizations Clinic {occupational-health 
clinic) 

Vaccine Studied: Lansing formulation 

Study Design: Cohort study of repeatedly vaccinated laboratory workers, with data based on 
visits to an occupational health clinic (the USAMRIID Special Immunizations Clinic). 

Findings: All local and systemic events resolved without extensive time lost from work, 
hospitalization or long-term effects. These employees continue to be examined and 
tested annually for medical conditions since their last visit, yet no diseases or 
unexplained symptoms have been observed that would not be expected in an 
unvaccinated group of comparable age and other demographic characteristics. 
(a) Injection-site rtocar-) Reactions: 4% of doses resulted in a toea! reaction consisting 

of redness, induration (an area of hardened tissue), itching, and soft or puffy 
swelling (edema) at the injection site. Mild, moderate, and Large reactions were 
not differentiated in this analysis. 

(b) Events Beyond the Injection Site {"systemicH): Systemic reactions of headache, fever, 
chills, malaise (discomfort, uneasiness), muscle and joint aches occurred after 4 
per 1 ,000 doses. Fifty systemic events noted above were classified as 
nonserious. One serious systemic event was reported in this study, a woman 
who developed multiple sclerosis. (Background: About 10,000 people are 
diagnosed with murt!ple sclerosis each year in the United States.] Her case 
resolved In 6 weeks and she retumed to duty. All systemic events resolved 
without extensive time lost from work, hospitalization or long-term effects. 

(c) Events or effects by gender. Adverse eveots were reported by 2% to 4% of men and 
4% to 7% of women. 

(d) length of tim.e to resolution: All local and systemic events resolved without extensive 
time lost from work, hospitalization or long-term effects. 

7 



e. Fort Bragg Booster Study 

Citation: None, data collection and analysis in progress 
Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases 

(USAMRIID), Fort Detricl<, Maryland 
Period of ObsaNa#on: 1952 to 1993 
Participants; 490 men, 0 women, 490 people total, U.S. Army Special Operations Command 

soldiers at Fort Bragg, North Carolina 
Vaccine Studied: Lansing formulation 

Study Design: USAMRIID investigators actively assessed the safety of booster doses of anthrax 
vaccine, given to Special Operations soldiers previously vaccinated against anthrax and 
botulism during the Persian Gulf War of 1990-91. All490 were assessed for vaccine 
safety; 281 were assessed for immunogenicity, 

Findings: No adverse event caused lost time from work or hospitalization and all reactions 
resolved without lasting consequences. 
(a} Injection-site (~local") Reactions: 
Mild: Of these soldiers, 21% had local redness andforswelling in the ann where the 

booster vaccination was administered. 
Moderate: In 5%, the redness and/or swelling was > 5 em. 
Large: None described. -
(b) Events Beyond the Injection Site ("systemic~): One or more systemic reactions 

occurred in 44% of recipients during the first 30 days after vaccination, most 
commonly muscle aches (30%), malaise (16%), headache (16%). rash (16%), or 
joint aches (12%). We should note that these troops were engaged in a field 
exercise at the time of this study. Therefore, the role of the anthrax vaccination 
cannot reasonably be separated from the rigorous physical exertion commonly 
associated with Special Forces fteld deployments. 

(c) Events or effects by gender. Not applicable. 
(d) Length of time to resolution: No adverse event caused lost time from work or 

hospitalization and aU reactions resolved without lasting consequences. 
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I. USAMRIID Reduced-Dose I Route-Change Study 

Citation: None. Technical report prepared for Food & Drug Administration. Manuscript in 
preparation 

Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases 
(USAMRIID), Fort Detrick, Maryland 

Period of ObsefVation: 1998 (enlarged study in planning) 
Patticipants: 109 men, 64 women, 173 people total 
Vaccine Studied: Lansing formulation 

Study Design: USAMRIID actively collected safety data during a pilot study to evaluate a 
reduced schedule for administering the anthrax vaccine. The safety of anthrax 
vaccination was studied in three groups of people: (1) some got the standard schedule 
of the first three doses (0, 2, 4 weeks) into the subcutaneous !at layer under the skin, (2) 
others received two doses given subcutaneously, (3) a third group received two 
injections into the muscle in the upper arm. All these volunteers gave informed consent 
for the procedure. 

Findings: This study provides evidence that local adverse events are less common when the 
intramuscular route is used to administer anthrax vaccine, compared to the 
subcutaneous route. 
(a) lnjection~site (~local") Reactions: Redness and swelling at the injection site occurred 

more commonly among those given subcutaneous injections, compared to 
intramuscular injections. Male vaccine recipients developed injection~site 
reactions less frequently after subcutaneous injection (5% to 32%) than female 
vaccine recipients (39% to 69%), but the rates were comparably low for both 
genders when the vaccine was given by intramuscular injection (0% to 7%). 
Subcutaneous nodules, which resolved spontaneously. were common among 
recipients of subcutaneous injections, but were not observed among recipients of 
Intramuscular injections. Subcutaneous nodules were usually not noticed by the 
vaccinee and resolved spontaneously. 

(b) Events Beyond the fnjection Site ("systemic"): Systemic adverse events were 
uncommon and their incidence did not differ among the three groups. After the 
first dose, the side effects noted were headache (14%); malaise (9%}; loss of 
appetite (3%); nausea or vomaing (3%); muscle ache (3%); ttching (3%) and low 
grade fever (3%). All of these reactions were graded as nonserious; none were 
serious events. 

(c) Events or effects by gender: Male vaccine recipients developed injection~site 
reactions less frequently after subcutaneous injection (5% to 32%) than female 
vaccine recipients (39% to 69%}, but the rates were comparably low for both 
genders when the vaccine was given by intramuscular injection {0% to 7%). 

(d) Length of1lme to resolution: Not specifically described, but temporary duration was 
common, as in other studies. 
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g. Canadian Forces Safety Survey 

Citation: None, unpublished 
Investigators: canadian military physicians, Canadian Forces Medical Group, Ottawa 
Period of Observation: February to May 1998 
Participants: 576 people total, gender unspecffied, members of three Canadian Forces units 

deployed to the Persian Gulf during Operation Determination who received 1,676 doses 
of anthrax vaccine (1, 2, or 3 doses per person) 

Vaccine Studied: Lansing formuration 

Study Design: Actively monitored study of adverse events after anthrax vaccination. 
Findings: 

(a) lnjectlon-slle ("local") Reactions: 
Mild (1 to 5 em): after4.4% of doses, reported by 12.7% of recipients 
Moderate(> 5to 12 em): afler0.2% of doses, reported by 0.5% of recipients 
Large: none reported 
(b) Events Beyond the Injection Site ("systemic"): Systemic reactions occurred after 

2.2% of doses, reported by 5. 7% of recipients. Reported systemic events 
included headache (13 reports), flu-like gastrointestinal symptoms (9), fever with 
or without chills (5}, fout taste in mouth (3), and neurologic symptom (1, 
temporary, not considered serious). Two Individuals reported heartburn after 
each of three vaccine doses •. One individual reported a persistent lump (nodule) 
at the injection site and multiple nodules at several distant sites, but it is unknown 
whether those lumps existed unnoticed before the vaccination. One medical 
officer noted several cases of fever and chills, with or without malaise; in all 
cases these events resolved within 2 to 5 days. 

(c) Events or effects by gender. Not described 
(d) Length of time to resolution: In all cases except the persistent nodule, these events 

resolved within 2 to 5 days. 
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h. TAMC-600 Survey 

Citation: Centers for Disease Control & Prevention. SuJVemance for adverse events associated 
with anthrax vaccination- U.S. Department of Defense, 1998-2000. Morbidity & Mortality 
Weekly Report 2000;49(Apr 28):341-5. Reprinted in JAMA 2000;283:2648-9. 
hHp:llwww.cdc.sov/epolmmwr/preview/mmwrhtmllmm4916a1.htm 

Investigators: Preventive Medicine Division, Tripier Army Medical Center (TAMC), Honolulu, 
Hawaii 

Period of Observation: 1998 to 2000 (and ongoing) 
Participants: 418 men, 184 women, 602 people total: physicians, nurses, medics and other 

medical-support personnel who augment U.S. medical forces in Korea in military 
contingencies. Mean age 28 years. 

Vaccine Studied: Lansing formulation 

Study Design: Prospective, population-based, self-reported suNey. The people surveyed are a 
highly educated, medicalty experienced population, more able than the norm to describe 
adverse events and with more ready access to care than other populations. 

Findings: Regardless of gender, most adverse events after vaccination were mild and self­
limited. The results for all systemic complaints did not substantially vary between dose 
#1, dose #2, doee #3, and dose #4. 
(a) Injection-site ("locan Reactions: 
Mild, redness< 5 em (35% to 40%). Women reported more localized itching (39% to 

63%), compared to men (25% to 28%). Women developed more subcutaneous 
nodules (73% to 90%), compered to men (61% to 66%). 

Moderate, redness 5 to 10 em (20% to 25%). 
Large, redness> 10 em {5% to 10%). Moderate to large injection-site reactions were 

more common among women (40% to 51%) than among men (17% to 32%). 
Women reported more swelling of the lower arm (8% to 14%}, compared to men 
(7% to 10%) 

(b) Events Beyond the tnjection Site ("systemic~): Women reported muscle soreness 
more often (62% to 80%), compared to men (60% to 67%). About 20% of men 
and women reported symptoms that they personally judged could be ignored; 
15% reported symptoms that affected their activity for a short time but did not 
limit their ability to perform duties; 8% reported symptoms that affected their 
activity for a short time that was relieved by self-treatment with nonprescription 
medication; and fewer than 2% reported that their symptoms were unrelieved by 
medication and that their ability to perform their duties was limited for a short 
time. 

(c} Events or effects by gender: Injection-site and systemic events occurred more 
frequently among women than men, but events in both genders were similar in 
resolving on their own over the course of a few days without residual 
consequences. Between 4% and 14% of women had an outpatient medical visit, 
compared to 2% to 5% of men. 

(d) Length of time to resolution: Muscle aches typically lasted between 7 hours and 3 
days. 
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i. U.S. Forces Korea Records 

Citation: Centers for Disease Control & Prevention. Surveillance for adverse events associated 
with anthrax vaccination- U.S. of Defense, 1998-2000. Morbidity & Mottalily 
Weekly Report Reprinted in JAMA 2000;283:2648-9. 

of Observation: 1998 to 1999 
Perticipants: 2,036 men, 495 women, 2,831 people total 
Vaccine Studied: Lansing formulation 

I Seoul, Korea 

Study Design: Systematic recording of self-reported surveys when personnel returned for 
subsequent doses of anthrax vaccine. 

Findings: Regardless of gender. almost all reported events were localized or minor, self-limited, 
and did not lead to impairment of work performance. 
(a) Injection-site ("local") Reactions: Women reported knots (nodules) more frequently 

(62% to 68%) than did men (42% to 44%). 
Mild (redness< 5 em): Women (12% to 14%), men (8% to 10%) 
Moderate (redness 5 to 12 em): Women (15% to 18%), men (5% to 8%) 
Large (redness> 12 em): Women (3% to 6%). men (1% to 3%) 
(b) Events Beyond the Injection Site ("systemic"): Itching was reported by 22% to 40"h of 

women and 7% to 9% of men. Fever was reported by 3% to 5% of women and 
1% to 2% of men. Chills were reported by4% to 6% of women and 2% of men. 
Malaise was reported by 15% to 16% of women and 6% to 7% of men. Overall, 
1.9% reported that their work activity had been limited to some extent or were 
placed on limited duty. Only 0.3% reported losing one or more days of duty; 0.5% 
consulted a clinic for the reaction. One individual required hospitalization 
(analyzed under VAERS, below). 

(c) Events orel!eds by gender. Overall, 72% to 74% of women and 42% to 44% of men 
reported at least one adverse event after the first or second doses of anthrax 
vaccine. 

(d) length of time to resolution: Almost all reported events were localized or minor, seffM 
limited, and did not lead to impairment of work performance. 
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j. USAF Vision Study 

Citation: None, manuscript under development 
Investigators: Force Health Protection and Surveillance Division. Institute for Environment, 

Safety, & Occupational Heatth Risk Analysis (I ERA/RSRH). Personnel were seen and 
the Aeromedical Consult Service, United States Air Force School of Aerospace Medicine 
(USAFSAM/AFC) 

PHASE I 
Period of Observation: 1998to 1999 
Partic;pants: 178 case subjects with vision change (161 men and 17 women) and 1,803 control 

subjects without vision change (1 ,744 men and 59 women), 1,981 people total, USAF 
aircrew members, deployed worldwide 

Vaccine Studied: Lansing fonnulation 

Study Design: Aviators who suffered a change in vision sufficient to jeopardize flying status 
were enrolled as cases, with ten age-matched controls identified from automated 
records of physical examinations. Next, the vaccination status of cases and controls 
were determined from the anthrax vaccination database. 

Findings: Seventeen of 95 cases (18%) had received at !east one dose of anthrax vaccine. 
compared to 451 of 1,060 control aviators (43%). The resulting odds ratio of 0.30 (95% 
confidence interval: 0.18 to 0.52) suggests that vaccination is not associated with vision 
change. Technically, the value less than one {with a confidence interval that excludes 
one) implies that vaccination is protective against vision change, but such a 
phenomenon is not bio!ogical!y plausible. 
(a) lnjection-s~e ('locar) Reactions: Not applicable. 
(b) Events Beyond the Injection Site rsystemic~): Vaccination is not associated with 

vision change. 
(c) Events or effects by gender. Not applicable, no effect observed. 
{d) Length of time to resolution: Not applicable, no effect observed. 

PHASE It 
Period of Observation: 199Bto 1999 
Participants: 448 case subjects with vision change and 510 control subjects without vision 

change, 958 people total, USAF aircrew members, deployed worldwide 
Vac:cine Studied: Lansing formulation 

Study Design: medical records with pairs of physical examination data were collected that 
recorded changes in visual acuity. Next, the vaccination status of cases and controls 
were determined from the anthrax vaccination database. 

Findings: 109 of 448 aviators (24.4%) with visual acuity change had been vaccinated against 
anthrax, compared to 134 of 510 (26.3%) of aviators without visual acuity change. The 
resu~ing odds ratio of 0.90 (95% confidence interval: 0.68 to 1.20) suggests that there is 
no association between anthrax vaccination and changes in visual acuity. 
(a) Injection-site ("local") Reactions: Not applicable. 
(b) Events Beyond the Injection Site ("systemic~): Vaccination is not associated with 

vision change. 
{c) Events or effects by gender: Not applicable, no effect observed. 
(d) Length of time to resolution: Not applioable, no effect observed. 
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k. USAF Air Combat Command Study, Langley Air Force Base 

Citation: None, manuscript under development 
Investigators: USAF Air Combat Command, 1't Aerospace Medicine Squadron, langley AFB, 

Virginia 
Period of Observation: 1998 
Participants: 1,130 vaccinated men, 212 vaccinated women, 1,342 total vaccinated personnel; 

compared to 3,231 unvaccinated men, 613 unvaccinated women, 3,845 total 
unvaccinated personnel, 5,187 people total, USAF personnel deployed to Southwest 
Asia between January and September 1998 

Vaccine Studied: Lansing formulation 

Study Design: Electronic records of anthrax vaccination were compared with electronic records 
of ambula1ory medical visits among vaccinated and unvaccinated personnel who had 
returned from Southwest Asia in the previous 6 months. 

Findings: No statistically significant associations between anthrax vaccination and any 
ambulatory diagnosis were found. These diagnoses included allergy, arthropathy, 
circulatory, dermatological, digestive, endocrine, headache/neurological, hearing, 
infectious/parasitic, injuries, mental health, musculoskeletal, nasal, neoplastic, ocular, 
reproductive, respiratory, sleep disorders, urinary, unexplained illness, or more than one 
diagnosis. 
(a) Injection-site ("local") Reactions: Not applicable. No effects observed. 
(b) Events Beyond the Injection Site ("systemic"): No effects observed. 
{c) Events or effects by gender: Investigator reports no difference in findings when men 

and women are considered separately. No effects observed. 
(d) Length of time to resolution: Not applicable. No effects observed. 
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I. Reports involving Anthrax Vaccine Submitted to the FDA/CDC Vaccine Adverse Event 
Reporting System (VAERS) 

Citation: Centers for Disease Control & Prevention. Surveillance for adverse events associated 
wilh anlhrax vaccination- U.S. Department of Defense, 1998-2000. Morbidity & Mortality 
Weekly Report (MMWR) 2000;49(Apr 28):341-5. Reprinled in JAMA 2000;283:2648-9. 
http://www.cdc.gov/epo/mmwr/preview/mmwrhtmllmm4916a1.htm. Data collection and 
analysis ongoing, publication of an independent report is underway, under the aegis of 
DHHS. 

Investigators: Civilian medical experts convened by DHHS Health Resources & Services 
Administration 

Period of Observation: 1990 to present 
Participants: 1,472 vaccine recipients reflected in 1 ,550 VAERS reports (1 ,530 when duplicates 

are omitted), as of April 3, 2001 
Vaccine Studied: Lansing formulation 

Note: The most detailed information on VAERS reports is ma;ntained by the Food & Drug 
Administration {FDA) and the Centers for Disease Control & Prevention (CDC). The 
following analysis i$ based on VAERS information made aV8ileble to the DoD. Questions 
involving more detailed analyses should be referred to DHHS. 

Study Design: DoD relays all reports (whether initiated by vaccinee, guardian, health-care 
provider, or any other source) of adverse events after any vaccination to the Food & 
Drug Administration. FDA also receives VAERS reports from other sources. FDA's 
VAERS staff seeks additional medical records, if needed, and follows subjects of these 
reports to gather infonnation about symptom resolution. 

At the request of DoD, the Department of Health and Human Services (HHS) established an 
Anthrax Vaccine Expert Committee (AVEC) in October 1998 to review VAERS forms 
related to anthrax vaccine. The AVEC Independently reviews all anthrax vaccine-related 
reports received by VAERS. The AVEC meets every 3 to 6 weeks, along with 
representatives of DoD, CDC, FDA, and HHS, to review all the new anthrax adverse 
events reports submitted in the interim. The AVEC reviews the quality of the submitted 
information. evaluates the reported event in the context of expected and unexpected 
adverse events to vaccines, and assesses the cause-and-effect relationship of the event 
with the anthrax vaccine. The AVEC also looks for any clinically significant patterns in 
lhe aggregate data. · 

Findings: To date, the AVEC reports that it has found nothing unexpected in the side-effect 
profile of anthrax vaccine. The chairman of the AVEC stated "Based on the review of 
these adverse events, it is apparent that it is safe to continue the anthrax vaccine 
immunization program of the Department of Defense and it is appropriate to continue to 
monitor the vaccine adverse events rnports and review the safety of the vaccine on an 
ongoing basis.~ 

As of April3, 2001, the independent AVEC reviewed 1,530 unique VAERS reports related to 
anthrax vaccination. The 1,530 reports were grouped into three main categories, based 
on effect on the vaccine recipient's functional status: hospitalization, loss of duty_> 24 
hours, and other (reports Involving neither hospitalization nor loss of duty.? 24 hours). 

Fifty-five of the 1,530 reports involved hospitalization; the ciVilian panel found that 11 of the 55 
"very likely/certain\yft or ~probably" were caused by anthrax vaccine. All eleven involved 
allergic, inflammation reactions at the Injection site. 
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For background, the other 44 hospitalizations (those not categorized as 'very likely/certainly" or 
~probablt caused by anthrax) vaccine involved the following diagnoses: 

Abdominal pain (1-'unclassifiable' according to AVEC) 
ACI.lte encephalitis (1-'unrelated" according to AVEC) 
Angioedema (1-"unrelatecf aooording to AVEC) 
Aplastic Anemia (1- "unclassiftable" according to AVEC) 
Atrial fibrillation (1-'unlikaly," 1-"unclassiftable' according to AVEC) 
Bipolar psychiatric disorder (1-~unclassifiable.~ 1-"unrelated" according to AVEC) 
Black-out episode (1-"unrelated" according to AVEC) 
Cardiac anrest (1-"unrelated" according to AVEC) 
Cardiomyopathy with atrial fibrillation (1· "unlikely," 1-nunrelated" according to AVEC) 
Diabetes mellitus, insulin-requiring (1-"unelassifiable• according to AVEC) 
Diabetes mellitus, non--insulin-requiring (1-"unrelated" according to AVEC} 
Dysetheslas (T1 and below) (1-"undassiftable" according to AVEC) 
Dyspnea (2-"qnclassifiable" according to AVEC) 
Endocarditis with perirectal abscess (1-"unrelated" according to AVEC) 
Fatigue and injection-site inflammation (1-~possible" according to AVEC) 
Febrile illness (1-"unrelated" according to AVEC) 
Guillain-Barre syndrome (GBS, 3~"unclassifiable.~ 2-~unrelated" according to AVEC) 
Idiopathic thrombocytopenic purpura {ITP, 1-"unclassifiable" according to AVEC} 
Inflammation over olecranon process (1-~unrelated" according to AVEC) 
Liver abscess with E. coli septicemia (1-~unrelated" according to AVEC) 
Intestinal surgery {appendectomy} (1-"unrelated" according to AVEC) 
Meningitis, aseptic (1-"unrelated" according to AVEC) 
Meningitis, viral (1-"unclassifiab1e" according to AVEC) 
Meningitis, unspecified (1-"unrelated" acccrding to AVEC) 
Multiple sderosis (1-"unlikely" according to AVEC) 
Neurological symptoms (facial weakness, slurred speech) (1-"unlikely" according to 

AVEC) 
Neutropenia, fever (2-"unclassifiable~ according to AVEC) 
Pemphigus vulgaris (1-"unlikely" according to AVEC) 
Rash (1-"possible" according to AVEC) 
Seizure (1-"unrelated' acccrding to AVEC) 
Syncope (1-"unrelated" according to AVEC) 
Systemic lupus erythematosus (1-~unlikely" according to AVEC) 
Toxic epidermal necrolysis syndrome (1-"unrelated" according to AVEC) 
Viral~like syndrome (2-~unrelated" according to AVEC) 

Another 146 reports involved loss of duty> 24 hours (but did not involve hospitalization); the 
civilian panel found that 86 of the 146 certainly or probably were caused by anthrax 
vaccine. These 86 reports described injedion-site reactions (50 reports), various rashes 
(9), acute allergic reactions (9), viral-like symptoms (8), itching (2), gastroenleritis (2), 
muscle aches (2), bronchiolitis obliterans (1), temporary tingling (1), photophobia (1), 
and swollen lymph nodes (1). Some reports described multiple symptoms. 

The balance of the 1,530 reports, 1,329, invo[ved neither hospitalization nor loss of duty.? 24 
hours. All were reviewed by the AVEC, which found no patterns of unexpected adverse 
events . 

••• 
Separate analyses performed by the Anthrax Vaccine Immunization Program Agency indicate 

there has been no clinically meaningful correlation between anthrax vaccine and reports 
of adveJSe events Involving hospitalization (all 55 reports) or Joss of duty~ 24 hours (all 
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186 reports) based on (a) geographic clustering, (b) vaccine lot {manufacturing batch), 
or (c) Active- vs. Reserve Component status. 

No \/AERS reports have been submitted regarding microbial contamination of vaccine vials. 

(c) Events or effects by gender: A separate analysis performed by the Anthrax Vaccine 
Immunization Program Agency indicate that there has been no correlation between 
anthrax vaccine and reports of ad\len;e events involving hospitalization (for any cause, 
not just reports judged by the AVEC to be caused by the vaccine), based on gender. 

(d) length of time to resolution: Based on infonnation available to the Anthrax Vaccine 
Immunization Program Agency (some of which includes records with information 
redacted by the FDA), all personnel described by VAERS reports judged by the AVEC to 
be "very likelyicertainly" or ~probably" caused by anthrax vaccine have recovered or are 
recovering. 
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m. Defense Medical Surveutance System {comparison of hospitalization rates for selected 
diagnoses before and after introduction of Anthrax Vaccine Immunization Program) 

The Defense Medical Surveillance System (OMSS) is a longitudinal, relational database of 
personnel and demographic data, augmented with military experience and medical event 
data for active-duty personnel in each of the military services. The DMSS is coordinated 
by the Army Medical Surveillance Activity (AMSA), a component of the US Army Center 
for Health Promotion & Preventive Medicine (USACHPPM). 

I. TRENDS OVER TIME 

The rate of hospitalization for any cause among SeJVlce Members assigned to US Forces Korea 
shows a steady decline since 1993, despite introduction of a hepatitis A vaccination 
program in 1996 and the anthrax vaccination program in 1998. These data are 
especially meaningful, given that at! military personnel in Korea are now vaccinated 
against anthrax. The evidence shows that there has not been an increase in 
hospitalizations in a theater where all Service members were vaccinated against anthrax 
and all hospitalizations are recorded etectronically. 

The rate of death due to illness for any cause at any location among active-duty Service 
Members has stayed steady or dedi ned slightly, despite introduction of a hepatitis A 
vaccination program in 1996 and the anthrax vaccination program in 1998. 

The rates of hospitalization for diagnoses alleged to be related to anthrax vaccination (including 
leukemia, Guitlain-Barr& syndrome, erythema multiforme, thyroid disorders, multllle 
sclerosis, lupus erythematosus, and aortic aneurysm) are essentially unchanged since 
1993, despite introduction of a hepatitis A vaccination program in 1996 and the anthrax 
vaccination program in 1998. 

Analysis of trends over time is helpful, but is not as meaningful a comparison as when the 
health experiences of vaccinated and unvaccinated Service Members are contrasted 
directly. Such analyses appears in the next section. 

II. DIRECT COMPARISONS OF VACCINATED & UNVACCINATED PEOPLE 

The most scien~fically powerful evidence for the safety of this vaccine comes from the 
Defense Medical Surveillance System which establishes that anthrax-vaccinated 
personnel and unvaccinated personnel are hospitalized and visit outpatient 
clinics at basically the same rates, both overall and for each organ system of the 
body. For example, one per 35 anthrax-vaccinated people are hospttalized each 
year, compared to one per 28 unvaccinated people hospitalized per year. 
Anthrax-vaccinated personnel are as healthy (and as sick) as unvaccinated 
personnel. 

Automated records of immunization and hospitalization were linked electronically. This analysis 
consisted of 515,389 person--years of experience in the anthrax vaccinated group and 
2,873,751 person-years experience in the unvaccinated group. A person-year is 
anatogous to a man-hour. Effectively, it is the experience of one person foltowed for one 
year of time. Two people followed for 6 months each also constitutes a person-year. 
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Rates of hospitalization for each of 16 major diagnostic categories among anthrax vaccine 
recipients were contrasted with Service Members (SMs) who have not received anthrax 
vaccine. The rate of hospitalization for each of the 16 major diagnostic categories was the same 
for SMs vaccinated or unvaccinated against anthrax. These categories include Blood and Blood 
Formation, Circulatory, Complications of Pregnancy, Digestive, Endocrine I Immunology I 
Metabolic, Genitourinary-Female, Genitourinary-Male, Infectious Disease, Mental Health, 
Musculoskeletal/ Connective lissue, Neoplasms, Nervous System. Respiratory, Skio, Injury or 
Poisoning, and Ill-Defined Conditions. 

The accompanying table shows the rate of hospitalization for each category per 100,000 
Service Members per year, differentiating people vaccinated or unvaccinated against 
anthrax. The next column shows the ratio (the unadjusted ratio) of these two rates. If the 
rates among two groups are the same, the ratio is one. 

The column labeled ~adjusted ratio~ uses the standard statistical method known as 
regression to remove the effects of age, gender, rank, deployment, service, ethnicity, 
previous hospitalization, calendar year, and occupation. Statistical adjustment simplifies the 
comparison to just the effect of the vaccine, holding other effects constant. providing an 
apples-to-apples comparison. The adjusted ratio is a more specific measure of the 
relationship between anthrax vaccination and hospitalization. 

To account for the inherent variability in measures such as these, the 95% confidence 
interval is provided. The 95% confidence intervals {Cis) are the range of values within which 
the true value would lie 95% of the time, if you repeated the analysis multiple times. The 
95% Cis shown are for the adjusted rate ratios. For a rate ratio to find a •statistically 
significant elevation.~ the confidence interval would have to be entirely above 1.00. 

Finding: Assessing specifiC categories of hospitalization, rate ratios for vaccinated active~ 
duty Service Members are comparable to SMs unvaccinated against anthrax. The rates of 
hospitalization are essentially the same for vaccinated and unvaccinated Service Members. 

Within these 16 broad categories of hospitalization, specific diagnoses are of interest. Another 
accompanying table shows the rates of hospitalization for various disorders alleged to be 
associated with anthrax vaccination. The accompanying table shows data for lymphatic cancers 
(such as leukemia}. thyroid disorders, multiple screrosis, Guillairr.Barre syndrome. disorders of 
the ear, asthma, ulcers or gastritis, joint problems (arthropathies), diffuse disorders of 
connective tissue {e.g., lupus erythematosus), heart rhythm, or complications of surgery or 
medical care not elsewhere classified. As with the major categories above, no rate ratio is 
elevated for vaccinated active-duty Service Members, compared to SMs unvaccinated against 
anthrax. Again, the rates of hospitalization are essentially the same for SMs vaccinated or 
unvaccinated against anthrax. 

Similarly, rates of outpatient medical visits (ambulatory visits) for each major diagnostic category 
among anthrax vaccine recipients was contrasted with Service Members (SMs) who have not 
received anthrax vaccine. The rate of outpatient visits for each major diagnostic category was 
comparable for SMs vaccinated or unvaccinated against anthrax. 

Again, within these broad categories of outpatient medical visits, specific diagnoses are of 
interest. Another accompanying table shows the rates of outpatient visits for various disorders 
alleged to be associated with anthrax vaccination. The accompanying table shows data for 
thyroiditis, hypothyroidism, multiple sclerosis, Guil!ain-Bai'J'IJ syndrome, visual disturbances, 
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vertigo, asthma, migraine, rheumatoid arthritis, lupus erythematosus, heart rhythm, 
atherosclerosis, diabetes mellitus, testicular dysfunction, ulcerative colitis, erythema multifcrme. 
As with the major categories above, none of these rate ratios Is elevated for vaccinated active­
duty Service Members, compared to SMs unvaccinated against anthrax. The rates of outpatient 
medical visits are essentially the same for SMs vaccinated or unvaccinated against anthrax. 

Gender-Specific Effects: When these analytic approaches are repeated looking at men and 
women separately, find that 

a. have comparable rates of hospitalization and outpatient 
medical visits, compared to 

b. anthrax-vaccinated men have rates of hospitalization and outpatient 
medical visits, compared to unvaccinated men. 
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CMA T Control # 

20ecj),42-0000034 

PHYSICIAN/HEALTH CAREY PROVIDER FACT SHEET' 

Anthrax Vaccine & Antibiotic 
Availability Program 

I. PROGRAM SYNOPSIS 

The purpose of this program is to provide post-exposure prophylaxis for participants 
following suspected or confirmed exposure to B. anthracis spores. Under this program, 
Anthrax Vaccine Adsorbed (AVA) will be administered intramuscular (IM) for children 
(younger than 18 years old) and subcutaneous (SQ) for adults. All participants will have 
signed an informed consent form before being allowed to participate in the program. 

The objectives of this program are: 1) to provide antibiotic, or anthrax vaccine and 
antibiotic (ciprofloxacin, doxycycline, or amoxicillin) for the treatment of suspected or 
confirmed exposure to B. anthracis spores; 2) to collect data on adverse reactions to the 
vaccine and/or the antibiotic ; and 3) to collect data on any anthrax-related infections in 
the Program population after administration of the anthrax vaccine and antibiotics. 

This is an multi-site program for the administration of antibiotics or antibiotics with 
concomitant use of 3-doses of anthrax vaccine intended for implementation when an 
'antibiotics only' post-exposure prophylaxis regimen for 60 days has been previously 
recommended. This is a regimen that is not licensed by the FDA. Enrollment in the 
program is open-ended. Because this program will be implemented only in a 
contingency, the specific number of participants to be enrolled cannot be projected, 
although a range of 100 to 10,000 participants has been adopted for planning purposes. 
This is a rough estimate and is not designed for the purpose of providing support for a 
labeling change for Anthrax Vaccine Adsorbed. 

The rationale for the program is based not on controlled clinical studies but rather on 
highly controlled animal studies. Because exposure to B. anthracis during a contingency 
will not be similarly controlled, the outcome for humans receiving the antibiotic or 
antibiotic and vaccine regimen may not be comparable. The purpose of this program is to 
make antibiotics or antibiotics plus vaccine available for participants following exposure 
to B. anlllmckspores. We do not know if there is a risk of disease among people who 
have been exposed to anthrax spores and have taken 60 days of antibiotics. However, if 

1 Thts fact sheet does not substitute for the "Clinical Procedure Manual," but serves as a brief sununary of 
the program and critical vaccine safety issues. Participating physicians should contact their Site 
Coordinator for a procedure manual, if necessary. 

---~---
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there is such a risk. then either 40 days of additional antibiotics or 40 days of additional 
antibiotics and the vaccine may be of benefit in reducing this risk of disease. 

The intent of this program is for contingency use of antibiotics or antibiotics with anthrax 
vaccine in a post-exposure setting, not to support a labeling change for the licensed 
anthrax vaccine. 

The anthrax vaccine to be used under this program is classified as an Investigational New 
Drug (IND) because (1) the medical indication for post-exposure prophylaxis is not 
included in the approved package insert, (2) the dosing schedules include vaccination 
schedules that are outside the parameters of the approved package insert {3) unreleased 
lots of the vaccine may be used with this program, and ( 4) certain antibiotics are not 
approved for post-exposure prophylaxis for anthrax and (5) no antibiotics are approved 
for beyond 60 days of post-exposure prophylaxis for anthrax. The Food and Drug 
Administration (FDA) will review data provided by the Sponsor on specific lots of 
vaccine intended for use under this program. Only lots that meet the FDA criteria will be 
administered. The source of vaccine for this program will be from one of the following 
categories: unreleased lots from the original production facility that meet FDA criteria, or 
unreleased lots from the renovated production facility that meet FDA criteria. The 
program, consent fonn, and progress reports will undergo continual review by the CDC 
Investigational Review Board (IRE) at least annually in accordance with Title 2 I, Code 
of Federal Regulations (CFR) Part 56.109. 

II. Counseling patients about participation in the program 

This program is intended to make antibiotics or antibiotics and anthrax vaccine available 
to all people who may have been exposed to anthrax spores and who were advised to 
complete a 60-day course of drugs. DHHS is QQ1 making any recommendation whether 
an individual should or should not take this vaccine or additional antibiotics. DHHS is 
making the vaccine and antibiotics available to allow patients in consultation with 
physicians to decide whether or not they wish to participate. 

Factors relevant to the decision to participate include exposure dose, risk of inhalation 
anthrax, antibiotic adherence, side effect tolerance, and overall health status. People who 
may have had exposure to higher numbers of anthrax spores include: 

• People who had significant contact with an anthrax-laced powder or envelope. 

• People who worked in areas where someone became infected with inhaled anthrax. 

• People in environments heavily contaminated with anthrax. 

These groups include 70 Capitol Hill workers exposed to the letter setn to Senate 
Majority Leader Tom Daschle as well as workers in Washington's central Brentwood 
and New Jersey's Hamilton Township postal facilities and AMI Building in Florida. 
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Individuals must carefully examine the risks and benefits of choosing to take the 
antibiotics and vaccine; or continue on an antibiotic for an additional 40 days; or cease 
taking antibiotics at this time. All persons should maintain close contact with their 
healthcare provider. A synopsis of adverse effects and possible benefits is presented in 
the patient "Informed Consent" document. 

Antibiotic Safety Sheets are provided separately. 

III. ANTIBIOTICS (PATIENT INFORMATION) 

Neither ciprofloxacin nor doxycycline are licensed by the FDA for usc beyond 60 days 
for post-exposure prophylaxis of inhalational anthrax. Amoxicillin is not licensed for any 
post-exposure prophylactic regimens for inhalational anthrax. 

CIPROFLOXACIN 

Ciprofloxacin (CIPRO~ is approved by the Food and Drug Administration (FDA) to treat 
and protect individuals who become exposed to Bacillus anthracis spores administered as an 
aerosol. The recommended treatment after exposure to inhalational anthrax is 500 mg given 
orally every 12 hours for 60 days. The antibiotic should not be given to anyone who has had 
a serious allergic reaction to ciprofloxacin or other antibiotics in the quinolone family. 

How to take CIPRO: Take CIPRO with food (excluding milk or yogurt) and at least one 
large glass of water. The antibiotic works best when the amount of medicine in your body is 
kept at a constant level, so take 1 tablet every 12 liours for 60 days. If you take any of the 
following-zinc, iron, sucralfatc, Videx® (didanosine), and antacids that contain magnesium, 
calcium, or aluminum-take them 6 hours before or 2 hours after taking CIPRO. 

Side effects: CIPRO may cause stomach upset, loss of appetite, diarrhea, nausea, drowsiness, 
or headache during the first few days as your body adjusts to the medication. If these 
symptoms persist or become severe, inform your health care provider. Promptly report new 
pain or tenderness (tendonitis) in arms or legs. Ruptured tendons have been reported after 
administration of CIPRO. Also report any vision changes, restlessness, ringing in the ears, or 
mental changes. In the unlikely event that you have an allergic reaction to this antibiotic, 
seek immediate medical attention. Symptoms of an allergic reaction include rash, itching, 
swelling, fever, or trouble breathing. If you notice any other effects, contact your health care 
provider promptly. 

Precautions: Before taking CIPRO, tell your health care provider if you have a medical 
history of epilepsy, kidney disease, tendon problems, nervous system disorders, liver 
disease, blood vessel problems, and any drug allergies. Use caution driving or 
performing tasks requiring alertness if this medication makes you dizzy or lightheaded. 
Alcohol can make the condition worse. CTPRO can increase sensitivity to sunlight, so 
avoid prolonged sun exposure. Wear protective clothing and a SlUlScreen to minimize sun 
sensitivity. The safety of ciprofloxacin, to the unborn baby is not known. However, 
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adverse drug effects have been reported in young animals given ciprofloxacin or 
doxycycline (such as bone and joint changes). If you are pregnant or could become 
pregnant you should inform program personnel. 
Drug Interactions: Tell your health care provider of all medications that you are using (both 
prescription and nonprescription), especially of other antibiotics, theophylline, warfarin, 
cyclosporine, live bacterial vaccines, probenecid, sucralfate, quinapril, didanosine, iron, zinc, 
and antacids that contain magnesium, aluminum, or calcium. 

Caution: CIPRO may increase or extend the effects of caffeine and theophylline. 

DOXYCYCLINE 

Doxycycline is approved by the FDA to treat anthrax disease but not explicitly for post~ 
exposure prophylaxis. The recommended treatment is 100 mg given orally every 12 hours 
for 60 days after exposure to anthrax spores. The antibiotic should not be given to anyone 
who has had a serious allergic reaction to any tetracycline product. 

How to Take Doxycycline: Take doxycycline with food and at least one glass of water. The 
antibiotic works best when the amount of medicine in your body is kept at a constant level, 
so take I tablet every 12 hours. Do not lie down for at least I hour after taking this drug. 

Side Effects: Doxycycline may cause nausea or diarrhea. In the unlikely event that you have 
an allergic reaction to this antibiotic, seek immediate medical attention. Although the 
occurrence is unlikely, dark urine, yellowing of the eyes or skin, persistent sore throat or 
fever, unusual bleeding or bruising, unusual fatigue, white patches in the mouth, or unusual 
vaginal discharge/itching should be reported immediately to your health care provider. Use 
of tetracycline during the last half of pregnancy may cause permanent discoloration of the 
teeth of offspring. If you have an allergic reaction to this antibiotic, seek immediate medical 
attention. Symptoms of an allergic reaction include rash, itching, swelling, fever, or trouble 
breathing. If you notice any other effects, contact your health care provider, 

Precautions: Before taking doxycycline, tell your health care provider if you have a medical 
history of yeast infections of the mouth, kidney or liver problems, esophagus problems or 
trouble swallowing (hiatal hernia or reflux/heartburn), and any drug allergies. Usc of this 
antibiotic for prolonged periods may result in an infection (e.g., oral, bladder, or vaginal 
yeast infection). Doxycycline can increase sensitivity to slUllight, so avoid prolonged sun 
exposure. Wear protective clothing and a sunscreen to minimize sun sensitivity. Avoid 
taking antacids containing magnesium, aluminum, or calcium; sucralfate; iron preparations; 
or vitamin (zinc) products within 3 hours of taking this antibiotic. 

Drug Interactions: Tell your health care provider of all medications that you are using (both 
prescription and nonprescription), especially antibiotics(penicillins/cephalosporins such as 
cefuroxime), antacids, vitamins/minerals (such as zinc), iron supplements, bismuth 
subsalicylate, sucralfate, carbamazepine, phenytoin, barbiturates like phenobarbital, blood 
thinners like warfarin, or methoxyflurane. Use of doxycycline may make birth control pills 
less effective. 
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AMOXICU.LIN 

This drug belongs to the broad class of penicillin drugs. You have been given this drug 
for protection against possible exposure to anthrax. You have been provided a limited 
supply of medicine. Local emergency health workers or your health care provider will 
inform you if you need more medicine after you fmish this supply. If so, upon your 
follow-up visit, you will be told how to get more medicine. You will be told if no more 
medicine is needed. You may also be switched from this medicine to a different 
medicine. 

Take this medicine as prescribed, This drug is usually given in three daily doses (500 mg 
in adult~) and may follow you getting a 10..14 day course of another antibiotic for 
prevention of anthrax (ciprofloxacin or doxycycline). Amoxicillin is used for anthrax 
prevention when specific anthrax prevention drugs such as doxycycline and ciprofloxacin 
are contraindicated and there is low antimicrobial load (prophylaxis and localized 
cutaneous anthrax in pediatric, pregnant or lactating patients). Special dosing 
instructions for children are oral amoxicillin 80 mglk.g of body mass per day divided 
every 8 hours (not to exceed 500 mg three times daily). 

Keep taking your medicine, even if you feel okay, unless your doctor tells you to stop. If 
you stop taking this medicine too soon, you may become ill. 

Amoxicillin is assumed to be effective with penicillin~sensitive anthrax bacteria. There is 
only limited experience available using it to treat anthrax infection. In addition, the FDA 
has not approved its use specifically for prevention of this infection, and there is concern 
that standard oral doses may achieve less than desired drug levels. 

How to take Amoxil ® Amoxil is available as capsules, tablets and powder for oral 
suspension intended for oral administration. 
Capsules contain 250 mg or 500 mg amoxicillin. Tablets contain 500 mg or 875 mg 
amox.icillin. Chewable tablets contain 125 mg, 250 mg or 400 mg amoxicillin. 

Side effects: As with other penicillins, amoxicillin may cause stomach upset, diarrhea, 
nausea and vomiting during the first few days as your body adjusts to the medication. If 
these symptoms persist or become severe, inform your health care provider. If you have 
an allergic reaction to this antibiotic, seek immediate medical attention. Symptoms of an 
allergic reaction include rash, itching, hives, fever, or trouble breathing. If you notice 
any other effects, contact your health care provider. 

Precautions: Before taking amoxicillin, tell your health care provider if you have 
asthma, any other illnesses or any allet' gies, especially to penicillin or other antibiotics. 
Use of this antibiotic for prolonged periods may result in yeast or other infection. 

Drug Interactions: Tell your health care provider of all medications that you are using 
(both prescription and nonprescription), especially tetracycline products. 
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IV. VACCINE 

A. Anthrax Vaccine Adsorbed (AVA) 

Anthrax Vaccine Adsorbed (AVA) is produced by BioPort Corporation (formerly 
Michigan Biologic Products Institute and Michigan Department of Public Health) in 
Lansing, Michigan. It has been licensed for pre-exposure prophylaxis by the U.S. Food 
and Drug Administration since 1970. AVA is a sterile product madefrom filtrates of 
microaerophilic cultures of an avirulent, nonencapsulated strain of Bacillus anthracis, 
which elaborates the protective antigen during the growth period. It contains no whole 
bacteria, neither live nor dead, so it is impossible to contract anthrax from the vaccine. 
The cultures are grown in a synthetic liquid medimn and the final product is prepared 
from sterile filtered culture fluid. The protective antigen (PA) in the vaccine is the 
common disease-causing protein in all anthrax strains that cause disease; therefore, the 
vaccine is expected to provide protection against all strains of B. anthracis. The potency 
of FDA-licensed lots of A VA is confmned according to the U.S. Food and Drug 
regulations (21 CFR 620.23). The final product contains no more than 2.4 mg aluminum 
hydroxide (equivalent to 0.83 mg aluminum) per 0.5 mL dose. The aluminum hydroxide 
adjuvant in the vaccine increases the number of antibodies that the body makes in 
response to vaccination. Formaldehyde, in a fmal concentration not to exceed0.02o/o, 
and benzethonium chloride, 0.0025%, are added as preservatives. 

The anthrax vaccine is supplied in S.Z·mL vials containing approximately 10 doses each. 
Each vial of unreleased vaccine will be labeled for human administration and will include 
the following statement "Caution: New Drug - Limited by Federal law to 
investigational use." This cautionary statement will not appear on vials of FDA-released 
vaccine. The vaccine should be stored at zoe to goc (35.6°F to 46.4°F}. It should not be 
frozen. 

B. Efficacy of the Anthrax Vaccine 

The efficacy of anthrax vaccine for post-exposure prophylaxis has not been evaluated in 
humans. 

The effectiveness of the anthrax vaccine for pre-exposure prophylaxis is based on human 
and animal research. Although the number of subjects getting the vaccine in these pre­
exposure studies has been small, they suggest efficacy of 90-95%. 

C. Contraindications for Use of AVA 

Contraindications for preexposure use of A VA include pregnancy, immunosuppression 
including HIV, hypersensitivity to AVA and age< 18 years. 



FDA has allowed use of AVA for post-exposure prophylaxis in this program. The risks 
of instituting post-exposure prophylaxis with AVA in this program among people for 
whom pre-exposure AVA is contraindicated should be weighed against the risk of 
anthrax disease. 

Precautions 

I. General: Epinephrine solution, 1: 1000, should always be available for immediate 
us·e in case an anaphylactic reaction should occur, even though such reactions are 
rare. 

2. Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies have not been 
pe:tformed to ascertain-whether Anthrax Vaccine Adsorbed has carcinogenic 
action or any effect on fertility. 

3. Pregnancy: Although unconfrrmed, a recent preliminary study suggests that the 
vaccine may be linked with an increase in the number of birth defects when given 
during pregnancy. At this time no one knows for sure whether this vaccine can 
cause fetal hann. 

D. Safety of AVA 

Several studies have shown that anthrax vaccine is safe, with an incidence of side eftects 
after injection similar to that of other common vaccines. As with any medication, all 
vaccines will occasionally cause adverse reactions. Usually these are mild, like a sore 
ann or ''flu"-like symptoms. 
Based on data obtained during 30 years of experience with anthrax vaccine, it is expected 
that up to 30% of men and 60% of women receiving the vaccine will experience some 
mild adverse effects, for example: 

Redness: reddish discoloration around injection site, visible by sight; 

Swelling: soft raised area on the skin, detectable by observation and/or touch; 

Lump or "knot": hard spot on the skin, detectable by observation and/or touch; 

~ bluish/black discoloration of skin at injection site, visible by sight; 

Warmth: area at injection site associated with elevated temperature, detectable by touch; 

Soreness: a state of unusual sensitivity to touch or pressure; 

Itching on arm: an unpleasant cutaneous sensation provoking the desire to scratch or rub 
the skin. 
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Arm motion limitation: illlable to perform normal range of motions in the ann. 

Loss of appetite: a lack of appetite even though there is a physical need for food, and 
sometimes associated with weight loss; 

Headache: participantive feeling of sharp/dull throbbing/constant discomfort in head 
andlor·neck; 

Fatigue: a feeling of tiredness or exhaustion; 

Muscle ache: participantive feeling of muscle pain; 

Joint swelling or pain: participantive feeling pain or stiffuess in a joint; 

Itching: area other than injection site/more generalized associated vrith an itching 
sensation; 

Nausea/Vomiting: feeling sick to the stomach; may be accompanied by vomiting 
(throwing up); 

Diarrhea or stomach pains: watery or loose stools arc passed more often then normal; 

Chills: shivering, a sensation of cold or an episode of shivering with paleness and feeling 
of coldness; 

Shortness of breath: participantive feeling of difficulty breathing; 

Fever: elevated temperature (generally above 98.6); may be accompanied by chills; 

Rash or Hives: an irritation on the skin (red bumps) 

Fainting: temporarily illlconscious 

E. Serious Adverse Events 

A serious adverse event (SAE) is any untoward medical occurrence that results in any of 
the following outcomes: 

1. death 
2. life-threatening adverse event 
3. in-patient hospitalization or prolongation of existing hospitalization 
4. persistent or significant disability(mcapacitation 
5. congenital anomaly/birth defect 
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Important medical events that may not result in death, be life-threatening, or require 
hospitalization may be considered SAEs when, based on appropriate medical judgment, 
they may jeopardize the participant and may require medical or surgical intervention to 
prevent the occurrence of any of the five outcomes listed above. 

In the event of an SAE, the Site Coordinator or their designee should notify the Clinical 
Project Manager with 24 hours of their notification of the SAE. Additionally, the Site 
Coordinator or their designee will Fax the V AERS Form and/or the MEDWATCH Fonn, 
with the appropriate cover sheet(s), to the CPC, CDC (FAX: 1-866-639-8548) and submit 
the fonn(s) either by mail and/or FAX to VAERS and or MEDWATCH (see forms for 
appropriate FAX number and address). The forms provided to the participants for 
reporting AEs have been specifically pre-labeled with their IND number, site code, and 
participant nwnbers. Only these pre-labeled forms should be used for reporting AEs 
under this program. 

IV. Questions and Problems 

For the period of the first 6-weeks after enrollment, the participants should direct 
questions to their Site Coordinators. If the Site Coordinators are unable to satisfactorily 
answer the question andfor need additional information, they should contact the Clinical 
Project Manager, Dr. McNeil. Additional questions may be directed to the CDC hotline: 
1-888-246-2675 (English) or 1-888-246-2857 (Spanish). 
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On February 17, 2000, the Subcommittee on National Security, Veterans Affairs, 
and International Relations, Committee on Government Reform released a report 
prepared by the majority staff regarding the DoD Anthrax Vaccination 
Immunization Program. This report, which contains five findings and five 
recommendations, has been proposed for consideration and adoption by the full 
Committee. DoD's response follows: 

February 17, 2000 

ANTHRAX FACTS 

• Anthrax is a deadly biological weapon that represents a real and present 
danger to U.S. service personnel. 

• Anthrax vaccine was licensed by the FDA nearly 30 ~ears ago as safe and 
effective 10 prevenbng this eXtremely lethal d1sease.t was revalidated in 
1980 when biomedical responsibility was transferred from NIH to the FDA. 
The vaccine is neither "experimental" nor "investigational." 

• The Secretary of Defense, after assuring a program of high quality, directed 
the Anthrax Vaccine Immunization Program for the Total Force. 

• The number of vaccinations given to date exceeds 1.4 million doses, with 
few serious adverse events. 

• Reports of adverse events are consistent with expectations based on 
previous research studies and in line with experiences with commonly used 
vaccines and compare favorably with those of other required vaccines, 
including those we give to our children. 

• The evidence of vaccine protection in humans and animals against aerosol 
exposure to anthrax is persuasive and this has been so stated by the FDA 

• Concerns about previous deficiencies by the production facility in meeting 
current Good Manufacturing Practices have been addressed by FDA action, 
DoD assistance to the facility, and a supplemental testing program on the 
safety, sterility, purity, and potency of the vaccine. This is a totally new 
facility owned and operated by a new licensee. The inspections and 
certifications are very thorough, very demanding and are not accomplished 
overnight. 

• Hypotheses and Internet rumors about squalene in anthrax vaccine are 
false. 

• In balancing the risks of immunization versus risks from failing to vaccinate, 
the scales tip decidedly in favor of immunization. 

• The United States government must protect the Armed Forces against clear 
biological-warfare threats, whenever safe and effective vaccines are 
available. 

2118/00 3:06 PM 
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COMMENTS ON THE REPORT FINDINGS 

REPORT FINDING 1. The A VIP is well intentioned, but it is an over broad 
response to the known threat. 

KEY POINTS: 

• We are pleased to note that the report recognizes the "known threaf' and 
affirms the program as "well-intentioned." 

• However, we disagree that it is "overbroad" - unlike other vaccines which 
we can offer troops one dose as they deploy--with a 6-dose series over 18 
months as the only licensed protocol. We MUST begin vaccinating NOW for 
FUTURE protection of the ENTIRE force. Before it's too late. 

• Everyone is subject to future deployment/we depend highly on both active 
and reserve components- anything other than vaccination of entire force Is 
unwarranted risk. 

BACKGROUND: 

• Former Director of the CIA, James Woolsey, referred to it as "the single 
most dangerous threat to our national security in the foreseeable future." 

• At least seven potential adversaries have an offensive capability to use or 
active R&D programs to obtain this biological weapon. 

• Known intelligence subsequent to Desert Shield/Desert Storm confirms both 
Iraq's offensive BW capability to deliver anthrax and their intent to use it. 
Russia and some former Soviet states have an even greater capability. 

• The former USSR in the post-Cold War era admitted that their anthrax 
production provided enough agent to kill every person on earth several 
times over. 

FINDING 2. The anthrax vaccine is vulnerable to supply shortages and price 
increases. 

KEY POINTS: 

• SOLE SOURCE SUPPLIER IS NOT UNIQUE TO ANTHRAX VACCINE; 
40% of US vaccines are sole source: 

• Adu~ and deployment--Yellow Fever, Typhoid, Cholera, Plague 
• Children et ai--Measles, Mumps, Rubella, Chicken Pox, Polio 
• The price paid by DoD per dose of Anthrax Vaccine Adsorbed (AVA) is 

cheaper than almost all civilian vaccine prices and is less expensive per 
dose than several CDC purchased doses for national childhood vaccine 
program. 

• DoD is always cognizant of supply vulnerability. There is not enough anthrax 
vaccine to immunize everyone at once; therefore, the DoD has a phased 
implementation, starting with personnel at greatest risk, assigned and 
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deploying to the two high threat areas of Korea and SWA Per the original 
A VIP Plan, Phase II will not be started until DoD has established assured 
production at BioPort. 

BAGKGROUND: 

FINDING 3. DoD's execution of A VIP Is logistically too complex to succeed. 

KEY POINTS: 

Yes, < is logistically complex, but WE ARE SUCCEEDING! 

• 
• 

• 

• 

• 

BACKGROUND: 

FINDING 4. Anthrax vaccine safety is not monitored adequately. 

KEY POINTS: 

• 

2116100 3:06PM 
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FINDING 5. Vaccine efficacy against blowarfare Is uncertain. 

KEY POINTS: 

http://wiNW.anthrax.osd.milfanthraxfacts.htm 
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COMMENTS ON THE REPORT RECOMMENDATIONS 

RECOMMENDATION 1. Force-wide mandatory AVIP should be suspended Immediately. 

KEY POINTS: 

BACKGROUND: 

KEY POINT: 

RECOMMENDATION 3. DoD should pursue tssting of shortsr shot regimen. 

KEY POINTS: 

2/18100 3:06PM 
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KEY POINTS: 

• 

BACKGROUND: 

• 

• 

RECOMMENDATION 5. Use of the anthrax vaccine for force protection 
against biowarfare should be considered experimental and undertaken only 
pursuant to FDA regulations for investigational new drugs. 

KEY POINTS: 

• Anthrax vaccine Is a FDA-licensed product; has been since 1970- neither 
"experlmental11 nor "investigational." 

• FDA-approved package insert recommends usage in man to protect against 
Bacillus anthracis-notjust cutaneous: all forms of the disease. 

• FDA reaffirmed efficacy and safety of anthrax vaccine in multiple testimonies both 
to Congressman Shays' and Burton's committees during 1999-part of the 
Congressional Record. 

BACKGROUND: 

• The current U.S. licensed anthrax vaccine Is considered to be highly effective 
against naturally occurring strains of anthrax, Including antibiotic-resistant 
strains. This Is bscause anthrax vaccine targets the key disease-causing protein 
common to all strains of anthrax, the Protective Antigen. 

• In a letter from the FDA to the Assistant Secretary of Defense (Health Affairs) 
dated March 13, 1997 the FDA states ''While there Is a paucity of data regarding 
the effectiveness of anthrax vaccine for prevention of mhalation anthrax, the 
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current package insert does not preclude this use. The original efficacy trial 
clearly showed that the vaccine conferred a high level of protection against 
cutaneous exposure. None of the 5 inhalation cases in thJs trial occurred in 
anthrax vaccine recipients, but these data alone are insufficient to allow definitive 
statistical conclusions. Results from animal challenge studies have also indicated 
that pre-exposure administration of anthrax vaccine protects against Inhalation 
anthrax. Therefore, I believe your interpretation is not inconsistent with the current 
label." 

BACKGROUND 

TOTAL FORCE ANTHRAX VACCINATIONS as of: 9 February 2000 

IN CONCLUSION 

• The threat of anthrax is real. If exposed and unprotected, we will in all 
likelihood die. 

• It is colorless, odorless, tasteless and very difficult to detect. Our 
Servicemen and women go to war every day under the delivery umbrella of 
weaponized anthrax. There is safe and effective vaccine that has been 
certified, re-certified, and reviewed many times, by the FDA, the agency our 
nation depends on to do so. 

• No one has ever died from taking the anthrax vaccine shot; but many could 
die because they had not been vaccinated and were exposed. 

• We agree with the sub-committee that a better version can be developed, 
probably requiring fewer shots. 

• We are actively pursuing such a vaccine with a funded, aggressive program, 
but it will take several months to a few years to develop it and gain 
certification. 

• We cannot send out troops into harm's way during that time without the safe 
and effective protection, which is available today. 

• This is not an experimental program; it is protection by a property proven 
product from a deadly threat. 

2/16/00 3:06 PM 
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"After three years of study it was found that vaccination was the safest way to protect a highly mobile 
military against a threat of anthrax spores that are 99% letha/for unprotected persons." --DoD Policy 
Statement (www.anthrax.osd.mil) 

" .... Vaccinating service members with a shoddily produced vaccine with a poor record of effectiveness 
and {which] may be dangerous is neither good medical practice nor sound military strategy. --Dr. M 
Nass (www.dissident.org) 

What's going on here? Dueling web sites and dissenting opinions! In part, this is nothing new. Service 
members frequently have been caught up in policy debates, medical and otherwise. There is, however, a 
new facet: the rise of the Internet as a communications mediuffi that amplifies other leadership 
challenges, skepticism about government, the widespread acceptance of conspiracy theories, the surge of 
issue activists, and the blurring of the line between fact and fiction, all occurring in a post·Cold War 
strategic situation where military needs are not as pressing. The environment for leadership is changing, 
and military leaders must change with it. 

The Anthrax Debate 

Anthrax is a highly lethal disease caused by bacteria and normally associated with plant~eating animals. 
Humans can be infected by direct contact with infected animals and animal products. Anthrax was 
weaponized about 50 years ago, and DoD believes about seven countries have anthrax as a biological 
weapon. 

A vaccine against anthrax was developed about 40 years ago and has been in use since 1970 when it was 
licensed by the Food and Drug Administration. Annually. it is given to several thousand people who 
mig~t be exposed to natural anthrax-veterinarians and people working with high·risk animal products. 

In 1998, after a two--year review, the Secretary of Defense decided to inoculate service members against 
anthrax, beginning with those deploying to threat areas. His rationale was as follows 1: 

*Anthrax is highly lethal and likely to be used in future conflicts.2 

*Passive measures such as gas masks are useful but do not provide sufficient protection. 

"'The vaccine is effective against all known strains of anthrax. 

"'The vaccine is safe, having been thoroughly tested. Acknowledged production problems are being 
fixed. Side effects are minor (sore arms, redness). There are no known fatalities from vaccination. 

*Military and civilian society routinely inoculate against a variety of diseases. Failing to inoculate 
service members against a known threat would be irresponsible. 

From the beginning critics have raised questions. These criticisms cover a lot of ground because they 
come from many different sources3, but the main concerns are as fol1ows: 

"'Anthrax has never been used in war and, even if used, is unlikely to be an effective weapon. 

*Defensive measures like gas masks and antibiotics will provide sufficient protection. 
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*The vaccine is not effect;ve against most strains of anthrax, especially bioengineered strains. 

*The vaccine's long-tefm effects have not been adequately investigated. 

•The vaccine's production facility is unsafe. 

The impact of this debate is real. A few hundred service members have refused to take the vaccine and 
been disciplined. While representing only a small fraction of the total number inoculated, these 
"resistors" have received considerable media attention, magnified by anti vaccination activists. For 
example: 

*"A group of23 sailors from a Norfolk-based aircraft carrier have refused to take anthra.x shots ordered 
by rhe Pentagon, joining a small but growing number of servicemembers who have declined the 
inoculation .... " (Washington Post, 12 March 1999, www.washingtonpost.com) 

''"'A Marine has gone to federal court to seek a hardship discharge ... [on accoWlt ofJ his mo~r [who] 
suffers severe anxiety, panic attacks and depression because she distrusted the anthrax vaccine .... el'm 
not going to let the government shoot my son up with poison and take him from me,' she said." 
(Pittsburgh Post-Gazette, 21 November, 1999, post-gazette.coinlregionstate/l999ll23anthra.x5.asp)4 

As a result the case against the vaccine has feceived wide attention. Congress has held hearings on the 
issue, and a few members have recommended that the vaccination program be made voluntary. 

The Internet 

The Internet has been the catalyst for this controversy. Once limited to the technologically sophisticated, 
Internet access is now as common as the telephone. Usage has risen from just 300,000 in 1990 to 4.8 
million in 1995 to 60 million today, and is increasing by 2 million per rnonth.5 Certainly the Internet has 
shaped the debate about anthrax vaccinations. "The Internet has brought the largest government agency 
to its knees," observed one Internet authority. "An Army of invisible detractors can keep the most 
po..,,rerful fighting machine in history on the defensive."6 Then-Deputy Secretary of Defense John Hamre 
essentially agreed: "There's an awful lot of just absolute nothing but rumormongering [on the Net]." 

The 'Web's opeiUless is one of its most exciting qualities. Everything is there--the good, the bad, the 
interesting, and the mundane. Anyone can post anything. For a society that prizes the free flow of 
information and ideas, this is wonderful. The practical problem is that everytlting posted acquires a 
certain credibility just by being on the Web, clearly formatted and attractively presented. As a fanner 
Director of the National Security Agency once noted, "B.S. at the speed of light is still B.S. "7 

This unfiltered dissemination of information is new. Traditional communications media--like 
newspapers, magazines. and television--have certain standards about what they report They may 
sometimes fail to meet these standards. but the standards about evidence, sources, and attribution are in 
place. There are no such standards for the Net. Further, if traditional communications media err, there 
are mechanisms for challenging them--letters-to-the-editor, ombudsmen, direct appeals to the editors. On 
the Net there is no presiding authority. no referee. Indeed, the problem of Net credibility has become 
serious enough that 'there are now sites dedicated to debunking net hoaxes. 

The Navy and Marine Corps arc wiring all bases for Internet access, with most offices already connected 
and even sailors aboard ship getting connected.B This not only promises to transform our way of doing 
business but also opens all the benefits of cyberspace to sailors and Marines, an important recruitin.g 
incentive and quality-of-life enhancement for a networked. generation. It also. however, exposes smlors 
and Marines to all the messages in cyberspace. A search done on "anthrax vaccine" v.iU ~ UJ? all the 
official sites as well as all the resistor sites. In the past it was possible, but difficult. for anwnilitary' 
groups to reach service members directly, and in every conflict they tried. Senior officers ren;.ember th~ 
antimilitary activities outside base gates during the Vietnam War, and the Marine Corps archives contam 
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anttwar leaflets given to troops headed for Nicaragua in the 1920s. Direct access, however, was difficult. 
Groups had to physically hand out pamphlets or take some other very direct, and visible, action. The Net 
goes around the traditional gatekeepers·-base police, policy makers, department heads, NCOs, and petty 
officers. Groups can target service members on the Net without it being visible in the usual ways. There 
is a whole level of communications, Hke the barracks rumor mills, occurring below the level of the 
military leadership's visibility. The antivaccine movement delivered their message directly to service 
members and raised fears before the DoD realized it and fought back. · 

What happens on the Net is anonymous. People are known only by nicknames and cryptic e-mail 
addresses--"superdog" or "rspzl23@aol.com." In traditional society, one could also maintain anonymity, 
but it took effort and was difficult Now it is easy. People can hold conversations in chat rooms, explore 
Web sites, and exchange e-mail aU without being kno\\n. Net posters are frequently anonymous as welt 
Some Web sites lack any attribution; others refer to obscure individuals or to vague organizalions 
without any details except perhaps an e-mail address. 

Speed and accessibility of infonnation do not in themselves challenge military leadership. They do, 
however, facilitate and amplify certain social trends. such as distrust of government, that tend to 
undennine authority and that make milltary leadership more difficult. 

Distrust of Government 

The increasing distrust of government is a phenomenon that long has been recognized and that needs 
little elaboration. It is enough to say that in 1960 confidence in government was 75% while today it is 
30%.9 Vietnam, Watergate, oil crises, environmental alarms, and presidential impeachments have taken 
their toll. In the military specifically, activists point to nuclear weapons testing on troops, combat forces 
exposed to Agent Orange in Vietnam and the lingering mystery surrounding Gulf War disease as 
evidence that the government cannot be trusted. 

Distrust of government can intensify a penchant for conspiracy theories. Although always present in the 
United States-suspicions about freemasons and the Catholic church were common in the 18th and 19th 
centuries-these have received a major boost in recent years, driven by various coverups: some real, 
others fancifuL 

The Web abounds in conspiracy theories. Although Princess Diana and the CIA seem to have a special 
prominence here. the military is also a frequent subject. A few examples give a flavor for what is out 
there: • 

• ''It is planned that the United States shall be pennanently without an Army, Navy, and an Air Force. 
The Internal Security Forces that are to be assigned the duty ofkeeping order may or may not be U.S. 
citizens. Martial rule shall prevail throughout the United States." (www.libertygunrights.com) 

"' "'Operation Rain Dance• was set in motion by the Department of the Army. an Air Force Special 
Research Unit. and biomedics of the U.S. Navy .... SB-17 was a virus they were working on to target 
and kill only Native Americans. Do you remember the 7-9 Navaho Indians who died of mysterious 
circwnstances? The experiment was a success." {flp.shout.net/pub/users/bigredlvolll) 

Anthrax is no exception. There is dark talk of "medical experiments" and corporate conspiracies. The 
broader point is that for anY controversial public issue there will spring from the fertile mind of some 
citizens the very darkest interpretation, and that view v.ill be on the Net for all to see. 

Activists 

To gain a political foothold in a democracy, an issue needs a group of activists who wiU take the time 
and invest the resources to get visibility for that issue. Articulate and energetic individuals, such as 
Rache[ Carson (Silent Spring) and Upton Sinclair (The Jungle), a1ways have had an impact on the 
politics of specific issues. The Internet now facilitates this process. A Web site puts out information for 
the curious. Chat rooms build awareness and make converts.IO E-mail groups get people organized and 
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activated. Chain e-mails act like Petitions with each addressee signing on if he or she agrees and 
forwarding it to others. II A recent example of this is Jody Williams and the effort to ban antipersonnel 
landmines. She built an international anns control movement in large part through the Internet 
(www.icbl.org). Indeed, there are Web sites dedicated to activism in geD.eml 
('-"VJw.berkshire.netl-ifas/activist). Anthrax too has its activists. Certain names keep popping up at 
"resistor" Web sites.l2 

The extreme version of activism is art inducement to hysteria. Activists have long known that 
publicizing mere "concerns" may not sufficiently energize an electorate, so they turn to more extreme 
measures. As a result many anti~anthrax vaccine Web sites contain extreme language: "human guinea 
pigs," "experimental drugs," and "poison." Even the scientific community is not immune. Though 
believing in the scientific method as an ideal, many scientists also hold strong political beliefs. As one 
scientist candidly stated, 

On the one hand, as scientists, we are ethically bound to the scientific method, in effect promising to tell 
the truth, the whole truth and nothing but~-which means we must include all the doubts, caveats, and ifs, 
ands, and buts. On the other hand we are human heings as well .... and like most people we'd like to see 
the world a better place .... To do that we need to get broad based support, to capture the public's 
imagination .... so we have to offer up scary scenarios, make simplified, dramatic statements, and make 
little mention of the doubts we have.ll 

Not surprisingly controversies have frequently erupted over "junk: science" -~the abuse of scientific 
evidence for political purposes (wv.w.junk.science.com). 

Hysteria,. panic, and rebellion driven by rumor are nothing new. In 1789, the Great Fear gripped 
revolutionary France wherein thousands of peasants were convinced that angry mobs of Parisian 
revolutionaries were going to invade the countl}'side. In l &57, British native troops in India, the Sepoys, 
rebelled over rumors that the new Enfield cartridges were greased wlth pork fat (forbidden to Moslems) 
or cow fat (forbidden to Hindus) and that even touching them would make a trooper religiously unclean. 
What is new is the speed and reach that modem technology, especially the Internet and e-mail, bring to 
these fears, concerns and controversies. 

The Challenge for Military Leadership 

Politically, the Cold War spoiled the military. Certainly there were bitter debates about weapons, 
budgets, and policies. But underlying these debates .. ..-as a shared and universal assumption that the 
dangers to the nation were great and immediate, the responsibilities of the military were immense and 
that, therefore, tinkering with military personnel policies was risky arid best minimized. Today. although 
the world remains unstable and dangerous, the threats are less immediate to the average citizen. It is hard 
for Americans to imagine a really serious conflict such as Korea or Vietnam, to say nothing of a world 
war. The memories are instead of Desert Stonn and Kosovo-~apparently easy victories with few 
casualties. Anthrax and o1her threats seem abstract and unreal. 

Further, fewer and fewer Americans have served in the military and therefore have a bard time seeing it 
as anything except an extension of their own civilian experience. As a result there seems little reason to 
compromise civilian standards for military necessity--whether regarding environmental laws, the role of 
homosexuals, or in this case, vaccination. Not only 'tVill this continue, lt will become more acute as 
memories of the Cold War fade further. Military leaders Ytill struggle to justify policies that require 
sacrifice in some dimension when the average citizen sees little need for compromise. 

So what are military leaders to do? First,. as long as a policy exists, leaders must finnly implement that 
policy. To do less invites anarchy. Resistors frequently complain, "I'm willing to face enemy fire, but I'm 
not willing to be a guinea pig in a medical experiment." One sympathizes with people facing the shock 
of the unexpected. Military history is full of examples where seasoned units broke in p~ic because of 
threat from an unexpected direction. But to sympathize is not to excuse. At commissiorung an~ at every 
promotion an officer is charged "to observe and follow such orders and directions as may be gxven by 
the President of the United States of America or other superior officers .... "There is no fine print saying 
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that a member will only be asked to do "a," "b," and "c" but not "d," "e," and "f''. 

More harshly, tbere is a question about courage and rellability. Once someone indicates that they will 
only obey only the orders they regard as justified, reasonable, and safe, they have indicated their 
unreliability. And where does it stop? However much they protest that it is just this one order, the 
precedent is set. It is a slippery slope until a!\ orders are second-guessed. 

Leaders have a special responsibility. In some instances officers refusing the shots encouraged their 
troops to also refuse shots. Thls literally is mutiny, defined in the Uniform Code of Military Justice as, 
"refusing, in concert with any other person, to obey orders .... "Calling such behavior mutiny is 
poli6cally incorrect, the term being so harsh. Nevertheless, that is what the behavior is, and it cannot be 
tolerated. 

Merely implementing policy is not enough. Leaders also must recognize the new challenges and take 
steps to ensure voluntary and willing compliance with orders. 

The first requirement is for education at the unit level. What frustrated British drill sergeants during the 
French and Indian War still frustrates military leaders: it is not enough just to give American troops an 
order. A leader must explain why. Conversely, this is the U.S. military's great strength--intelligent 
compliance, not just blind obedience. For controversial issues like anthrax shots this means that a 
conscious educational effort will be necessary. The leadership needs to take direct action to explain why 
a policy is being implemented; the troops v.iH not absorb this by osmosis. For anthrax vaccinations this 
is now belatedly under way. Having the ship's doctor or the battalion surgeon talk with the troops for an 
hour before every shot of the series may be all that is needed. But clearly an order from the chief or the 
gunny to "line up and get your shot, it's good for you" is not enough. 

The second requirement is Net presence. Infonnation campaigns in cyberspace are the same as 
campaigns in traditional media. They require a broad approach, persistence, rapid reaction, and 
credibitity, Such campaigns begin by producing one's own Web sites. The DoD, in general, and the 
Navy, specifically. have very sophisticated Web sites and are now aggressively defending anthrax 
vaccination on the web. Further, the DoD has recognized that one site is not enough. An effective 
campaign requires using multiple sites. A search on "anthrax vaccination" now turns up a dozen DoD 
sites. which overwhelm "resistor" sites. It is like a traditional media campaign where putting out a single 
press release is not enough. Further, Net presence must be part of a broad approach employing 
traditional media, hot lines, brochures, and op-ed pieces, all of which the DoD is now doing, though 
belate<fly. Persistence and rapid reaction mean that this is an extended campaign, not a single battle. The 
Web is no different from traditional media campaigns where unfayorable or inaccurate stories require 
immediate response. Sites are not constructed once for all time, like a book. but need to be updated, 
frequently in response to the latest events. Finally, credibility is vital. There's no substitute for clear 
facts, scientific evidence and specific citations. 

Another requirement is advance warning. The DoD has a fairly sophisticated process for keeping an eye 
on what the traditional media are saying. Every morning the Current Newsl4 produces a compendium of 
major articles relating to national security. Public-affairs personnel participate in policy discussions and 
keep senior officials advised about media events and strategies. It is time to expand that effort to the Net. 
Whether this is part of"infonnation operations" or "public affairs" is not important. What is imponant is 
to keep an eye on the Net a,nd to react quickly to what is there. The first inkhng of an unfavorable Net 
rumor should not be a newspaper headline. 

Censorship is not an answer. It may be tempting to block access on government computers to dissident 
Web sites by using software filters. This is a hopeless task, like trying to control what books or 
newspapers the troops read. Which sites to block? It is impossible to separate "legitimate" policy 
discussion from "illegitimate" agitation and trying to do so wiJI produce endless, and embarrassing, 
argwnents. It is better to llave rules about appropriate Web surfing during duty hours--and leave the_ 
policy at that. 

Finally. there is the emotional aspect In scientific arguments the discussions center around evidence, 
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facts and logical inference. Without question these are important. But the emotional side also is valid. 
People want to feel supported,. cared for, and valued. This should not be overlooked in the scientific 
debate. 

This discussion has looked at the institution's side of this phenomenon. What about individuals who face 
a policy they find intolerable? What recourse do they have? Today, for some, it is the anthrax. 
vaccination, but tomorrow, for others, it could be another Balkans intervention or gays serving openly in 
the military.ln the course of their careers many officers will face policies they find unwise, unjust. or 
even abhorrent. 

As difficult as it may be practically, resignation should not be dismissed. There is too minor a tradition 
in the U.S. armed forces ofresfgning on principal. Many officers, particularly senior officers, convince 
themselves that they can do more on the inside. At bottom, there is a deep arrogance in such a belief, 
because it implies that those coming after would not have the same ability or commitment. General 
Harold K. Johnson, Army Chief of Staff 1964-1968, articulated this at the end of his life. When asked if 
he had any regrets about his career, he said he regretted not having resigned over the inept handling of 
the Vietnam War. "I made the typical mistake of believing I could do more for the country if I stayed in 
than ifl got out. I am now going to my grave with that lapse in moral courage on my back." 15 

For many servicemembers, however, the responsibilities offamily,lingering doubts about the absolute 
correctness of their views, and the love of service make resignation an unacceptable option. For them 
there is still the option of speaking out throUgh professional writing. Proceedings, along with other 
professional magazines~ publishes article after article taking issue with some element of established 
policy--warfighting doctrine, rrocurement plans, personnel policies, the entire gamut of military 
concerns. Indeed, professiona magazines would have no role without this ability to raise issues and 
disagree with existing policies. The discussions in Proceedings about the role of women in the naval 
services and the conduct of senior leadership, sparked in part by James Webb's sharp commentaries. 
show that even sensitive and politically incorrect topics can be discussed. For anthrax vaccination, as 
with other cutting~dge policy issues, there is a legitimate policy debate. Are the risk and effort of giving 
the vaccines, however small, worth the gain in protection? How really likely and effective is biological 
warfare? There must be avenues for servicemembers to discuss important issues. 

There is, nevertheless, a unwritten rule about what is discussed "inside the family" and what is discussed 
outside. It is one thing for active-duty personnel to make arguments in professional magazines and to use 
their ranks in signing them. It is another to write op-ed pieces for the local paper. This kind of public 
advocacy is really lobbying and is best left to retirees and civilians. 

If the anthrax situation was unique-· the result of special circumstances tmlikely to be repeated--then it 
would be of narrow and limited interest. But it is not. The conditions that brought this controversy 
forth--skepticism about goverrunent, the widespread acceptance of conspiracy theories, the surge of · 
issue activists, and the blurring of the line between fact and fiction--will go on. The Cold War consensus 
about the military will continue to fade. Most imponant, as the Internet becomes ever more accessible, it 
will bring on more controversies. They will become chatlenges for every military leader. 

And this is a new kind of <:hallenge~~not visible in traditional ways, disseminated raw and unfiltered, 
sometimes going beyond data and facts. An effective response does not require a new kind ofleadership 
but an extension of existing principles into a new realm. 

l -- See the official Department of Defense site, W\'IW.anthrax.osd.mil. 

2 --For discussion see LCDR Pietro Marghella. "December 7, 1999: The Second, Silent Attack on Pearl 
Harbor," United States Naval Institute Proceedings, May 1999, pp. 60-65. 

3 --for ex.ampie, www.dissidentorg, thinktwice.com, dallasnw.quick.com, 
www.gulfwarvets.com/anthrax.htm, marshealthnet.org/MGSN5N2Anthra.x, 
www.deizialoup.net/no2anthrax. 
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4 -- The Marine was eventually granted a hardship discharge. 

S -- onto.isoc.orglgues~zak.onlintemetlhistory. 

6- John Aravosis, an online expert with Wired Strategies. Cited in USA Today, 19 October 1999, p. 
80. 

7- Rear Admiral L.E. Jacoby, "Operational Intelligence: Lessons from the Cold War," United States 
Naval Institute Proceedings, September 1999, p. 103. 

8 ~-Through pro~s such as Navy-Marine Corps Intranet. See Admiral Archie Clemens, "It's More 
than E-mail,'" Uruted States Naval Institute Proceedings, February 2000, pp. 56-58. 

9 -- washingtonpost.cornfwp-srv/politics/poils/vault/stories/data021599 .hnn 

10 --A ten-minute search on AOL revealed 7 chat rooms devoted to resisting anthrax vaccinations. 

11 -- In November 199, s~ior offi.oi~ls received such an e-mail petition protesting the anthrax 
vaccination policy, with 2500 "signarures" on it. 

12 --What is interesting about these activists--and what might be a harbinger for the future--is that some 
of these activists seem to have left-wing credentials while oihers seem to have right-wing credentials. 

13 -- Stephen Schneider, cited by Jonathan Schell, "Our Fragile Earth," Discover, October 1989, p. 47. 

14 --Also known as the Early Bird. 

IS ·-Lewis Sodey, Honorable Warrior (Kansas:University of Kansas Press, 1998), p. 304. 

Colonel Cancian is a reserve hifantry officer currently msigned to the Marine Air~Ground Task Force 
.staff training pl"ogram at Quantico. 
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INSTITUTE OF MEDICINE 

Gulf War and Health 

Volume I. Depleted Uranium, Sarin, Pyridostigmine Bromide, Vaccines 

Introduction 

On a bright, clear morning on Friday, 24 August 1990, three Canadian ships slipped from 
their births in Halifax harbour to begin an historic voyage. Air and ground colleagues 
soon joined these 932 sailors in the hugest military deployment since the Korean War. 
The length of the mission was uncertain, with personnel being told to expect to be away 
for two years. They faced seasoned Republican Guards, with a promise of"the mother of 
all battles." Excitement blended with fear. The uncertainties and the threats were 
enonnous. Their deployment marked a new begjnning for the intensity of operational 
missions that Canadians were to embark upon over the next ten years. Life as a member 
of the Canadian Forces would never be the same. 

Few sailors who left that day would ever have dreamed that a decade later the nature of 
what they had been exposed to and the consequences to their health of those exposures 
would be the subject of such an enormous controversy- the last battle of the GulfWar. 
Last month those same sailors gathered in Halifax to reminisce on what they had been 
through, both on their deployment and in the years that had followed. For many, 
questions and worries remained. Their future seemed clouded. As fate would have it, 
September 2000 saw the release of a comprehensive report into their health by one of the 
most prestigious medical bodies in the United States, the Institute of Medicine QOM). 
Would the answers these veterans sought be finally given to them? 

In the hours following the press conference, I was contacted several times by individuals 
from Canada and the United States as to what my impressions were of the report that had 
just been released. This was surprising and flattering at the same time. The miracles of 
modem technology had prevented us from establishing an electronic link with the authors 
at their press conference. Canadian investigators were blind as to what was said and what 
important points the authors wanted to emphasize with their very large audience. Further 
technological tribulations resulted in a delay of several hours before I could open the first 
attachment of the downloaded prepublication copy. 

My impressions? Profound disappointment. I have only read the first few chapters, but 
the thread seems the same. This delay of seveml hours has given me a chance to sit back 
and reflect on what I have read, and how I should react to it. I am not naive enough to 
believe that what I think will have any influence on how the medical and scientific 
community receives this report. Instead of a purely analytical approach, therefore, I 
believe I can indulge myself and be more philosophical. I can share my experiences with 
helping Gulf War veterans over the past decade and what I think this report will mean to 



them. The report has generated many frustrations in me. I am sure it will be no better for 
my patients. 

The Canadian Study 

Two hundred and 71 words. A mail out questionnaire that tried to capture the entire 
Canadian Gulf War cohort rated 271 words in this comprehensive review. What is 
disheartening, is that with those 271 words, the authors still managed to miss the 
significance of what they had read in the Goss Gilroy Inc. study. In fact, in those 271 
words, they even managed to get something wrong. The authors note "A subset of 
Canadian veterans who could not have been exposed to many of the agents because they 
were based at sea, reported symptoms as frequently as did land-based veterans in this 
study." The first crew of HMCS Protecteur was not, in fact, based at sea By the time 
the air war began in January of 1991, these Gulf War veterans were already back in 
Canada. Their illness rate and symptom pattern is the same as all other Gulf War 
veterans. They were not exposed to depleted uranium, sarin, pyridostigmine bromide or 
novel vaccines such as anthrax or plague. This is surely not inconsequential infonnation. 
That this fact is not even mentioned is puz71ing and disappointing. 

The only Canadians near the battlefields were the 536 personnel with 1 Canadian Field 
Hospital 80 kilometers from the Iraqi border at Al Qaysumah. The other 4000 Canadian 
Gulf War veterans were at least 400 kilometers away. The illness rate in all Canadian 
units is the same. In terms of putative "exposures," the fact that 4000 Canadian Gulf War 
veterans were at least 400 kilometers away when Iraqi vehicles were targeted by depleted 
uranium projectiles and yet have the same illness types and rate as their colleagues at l 
Canadian Field Hospital must be significant. In actual fact, to make the point even more 
forceful, there were only 2200 Canadian Gulf War veterans on the ground during the air 
and ground conflict. In other words, 2800 Canadian Gulf War veterans were back in 
Canada when the war was going on. This must have some meaning in tenns of exposures 
and their alleged relationship to subsequent ill health. 

Peer-Reviewed Published Literature 

The IOM adopted a policy of using only peer-reviewed published literature to form its 
conclusions. They also note, however, that they consulted widely with interested groups 
and did use non-peer-reviewed publications for background. Canada, despite its small 
contribution to the Gulf War in terms of numbers has arguably some of the best 
information available of all the Coalition countries in tenns of exposures and health 
outcomes. It is disappointing Canadian insights were not sought in researching this 
report. The significance of the Protecteur data might have been drawn to the author's 
attention and might have strengthened the conclusions they were able to make. 

Focus Groups 

Veterans and leaders of veterans' organizations were consulted many times during this 
study. The purpose of using focus groups is to ensure the investigators in fact address the 
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concerns of the population being studied. It is important that they receive answers to 
questions they might have. Their fears may not be valid, but they are legitimate. The 
IOM has done a commendable job in reaching out and ensuring the primary stakeholders 
were not forgotten. 

There exists, however, another large group who also have legitimate concerns about the 
direction research has taken to date and the state of knowledge that currently exists with 
respect to Gulf War health issues. This group is the physicians who talk with, evaluate 
and manage Gulf War patients on a regular basis. Over the years this group has learned a 
lot. In particular, I believe they have insights into veteran issues that the veterans 
themselves may not be able to articulate. Peer-reviewed medical journals were consulted. 
The very same physicians who deal with patients on a daily basis often write these 
journal articles. There are impressions and opinions fanned, however, that never make it 
into peer-reviewed medical journals. It is nOt clear that the authors of this report sought 
this invaluable experience. If not, 1 believe this to be a mistake. 

Unexplained Illnesses 

There existed in Ottawa, prior to the Gulf War, a clinic that saw patients with fatigue, 
memory and concentration difficulties, joint pains, sleep disturbances, headaches, 
abdominal pain and diarrhea, rashes and shortness of breath. This clinic had a national 
referral base. Such patients are perplexing to establishment medicine physicians who 
often have difficulties dealing with them. Physicians from mainstream medicine 
interested in seeing and following them are few and far between. I know this because it 
was I who had established this clinic. 

I loathe the term chronic fatigue syndrome. It implies a homogeneity and understanding 
of this population that simply does not exist. In my previous life as a general practitioner 
I bad attracted a large group of patients with non-specific somatic complaints that defied 
diagnoses. Following my specialty training it only seemed natural that my interest in this 
area would continue. That interest has now spanned 12 years. 

When I finish what I believe are very comprehensive evaluations of these fatigue patients 
I sit down and talk to them. Often I gain valuable insights from their significant others. 
These significant others often have much to contribute as to what is going on and what 
their own concerns might be. By the time patients have reached me their problems often 
span several years. When they ask me what has caused their problems I have a simple 
answer. "I don't know." 

That is not to say I am unfamiliar with their problems, that I do not understand the 
frustrations they have encountered seeking a diagnosis, or that I cannot help them. 
Indeed, in most cases I can. What I offer them is a very powerful therapeutic tool ~ 
reassurance. In many cases they are seeing a physician for the first time whose practice 
largely consists of patients with the same types of complaints. I will not abandon them, I 
will try to help, they will not die or even get worse, and they can get better. The strength 
of this therapeutic tool is awesome. 



Dr Charles Engel has recently h)'IX)thesized that clinicians see patients through the lens 
of what they "know" and are familiar with. If a patient with multiple somatic complaints 
does not fit the construct of a standard psychiatric diagnosis then psychiatrists will view 
them as being within the "turf' of their internal medicine colleagues, and vice versa. The 
result? In many cases the patient does not fit into the standard shopping list of disorders 
for any specialty. They ''belong" to no one. 

It was not surprising that a Gulf War patient was referred to my chronic fatigue clinic in 
August of 1991. It was not surprising to me that I was asked to establish a separate Gulf 
War Clinic in April of 1995. I have seen and intensely investigated over 100 Gulf War 
patients since that time. I have never seen a Gulf War patient with a diagnosis that I have 
not also made in Canadians who never served in the Gulf. Through the "lens" of my own 
practice, Gulf War patients have the same types of problems as the majority of my non­
GulfWar patient practice. 

In a practice that consists largely of patients with non-specific somatic complaints, it is 
not hard to find a diagnosis that ''tits." There are many broadly defmed, poorly 
understood disorders such as chronic fatigue syndrome, Iibromyalgia, soft tissue pain 
syndrome and myofascial pain syndrome that are suitable for the patients I have seen. 
The specific label attached is actually irrelevant because the management is virtually 
identical. No Canadian Gulf War veteran has ever left my clinic without a diagnosis. 

The question remains: "Do these diagnoses ·explain' their problems." The answer of 
course is simple. No. That is not the same, however, as saying that there is no 
understanding, knowledge or predictability as to how the patient will do. In my fatigue 
practice, the diagnoses I make do not 'explain' the problems from an etiological 
perspective. These diagnoses do not prevent me from offering reassurance and comfort 
to my patients. 

When I make a diagnosis of multiple sclerosis in patients, I cannot teli them why they 
were unfortunate enough to come down with this problem. I do not know what causes 
MS. The etiology is 'unexplainable' to me. There are, however, physical abnormalities 
that I can point to that somehow are reassuring to the patient and the public at large. This 
somehow 'demystifies' the diagnosis. 

In my fatigue practice I cannot 'explain' to my patients what has caused them to be 
unwell. I have my own theories, but no proof. There are no physical abnormalities that I 
can point to; nevertheless, T do not find these diagnoses to be any more 'mysterious' than 
my MS patients' diagnoses. I have grown quite comfortable over the years managing my 
fatigue patients without benefit of absolute certainty. I can offer them reassurance. I can 
deal with their worries. 

The term •unexplained illness,' however, conjures up very different emotions and fears in 
non-physicians, especially in the context of the Gulf War. It equates to 'mysterious' and 
the 'unknown.' People are afraid of what they do not lmow or understand. This tenn, as 
innocuous as it may seem to clinicians, is anything but to a worried patient. 



The Canadian Gulf War Clinic closed in December of 1997. Clinics were opened up 
across Canada in January of 1998 to assess veternns of any deployment, whether 
currently serving, or not. The reason? Gulf War diagnoses were no different from 
diagnoses being made in Canadian veterans of all Canadian deployments. In fact, 1 have 
seen more Somalia vetemns with non-specific somatic complaints than Gulf War 
veterans. This is either because there is a previously undescribed "Somalia syndrome" or 
because 1 happen to run a satellite clinic at the base Somalia veterans deployed from. 
The point? Peacekeepers return with medical problems from the types of missions we 
currently send them on. These are perhaps 'unexplainable,' however; they are certainly 
not 'mysterious' or even unexpected. The only 'exposure' common to all is the fact these 
Peacekeepers have been sent to areas of conflict. I would hope each would not, in the 
future, rate is own 'syndrome' label. 

Worry 

Several expert scientific panels have reviewed the evidence regarding Gulf War health 
issues and have concluded that many of the diagnoses could be attributable to stress 
reactions. This is a concept many veterans cannot understand, and indeed, I believe there 
is a better tenn - worry. Veterans were worried when they went to the Gulf War. The 
extensive media coverage of their subsequent health issues, often sensational and rarely 
accurate, has only heightened this worry. I am convinced that worry can make people 
unwell. I can safely predict an influx of patients whenever the media carries another 
story telling Canadian veterans they are going to die a slow and horrible death. It does 
not matter the mission. Few Croatian veterans were seen at any of our clinics until the 
media raised the specter of 'red dirt contaminated with PCBs.' 

In my pmctice, the greatest benefit I can offer my patients is to alleviate their worry. Aii 
a practitioner who continues to see Gulf War veterans, there was nothing in the Institute 
of Medicine Report that I could use to reassure them. Quite the opposite in fact. Ten 
years after the Gulf War and after some of the most intensive investigations ever 
undertaken it is a sad commentary that patients can be left with the feeling that we are 
almost right back at square one. I believe in fact there is much to reassure our patients 
about. Unfortunately, this does not seem to come through in the report. 

Categories of Evidence 

The IOM has assigned a weighting factor to the evidence it has reviewed with five 
subsequent categories of association. This is an attractive, time-honoured and valuable 
way to review scientific information. It is a system, however, that is not well understood 
by the layman. In the case of the IOM report, categories are assigned that may reflect the 
peer-reviewed articles published, but do not fully encompass the known epidemiological 
facts. 

It is stated, for example, that for depleted uranium, there is !!2: association between 
exposure to uranium and clinically significant renal dysfunction or lung cancer at 
cumulative internal radiation levels lower than 200 mSv. It states there is 



inadequate/insufficient evidence to detennine whether an association exists for virtually 
all other health outcomes. This does not, I think, reflect what physicians managing 
patients might advise them based on known exposure information or known health 
outcomes in GulfWar veterans. 

Four thousand Canadian Gulf War veterans served at least 400 kilometers from the 
battlefields. This is a long way for dust to blow. Members of 1 Canadian Field Hospital, 
a group comprising only 12% of all our GulfWar veterans were 80 kilometers away. 
Most of the Iraqi vehicles hit by depleted uranium rounds were destroyed between 
February 24 and February 28, 1991. Even at the Field Hospital, the prevailing 
southwesterly winds meant the personnel "Were virtually always upwind. Even so, 80 
kilometers is also a long way for dust to blow. 

I follow a patient whose wife has had two children with minor congenital abnonnalities 
of the genitourinary system. This patient served 400 kilometers from the battlefields. I 
feel quite comfortable in saying to this individual that these anomalies have nothing to 
with depleted uranium. Should the patient read the IOM report, he will note there is 
inadequate/insufficient evidence to say one way or the other as to whether this is true, or 
not. Should I testifY in front of a National Inquiry into Gulf War health issues I will 
advise them that I am confident that this member's children were not adversely affected 
by the genotoxic effects of depleted uranium, the IOM report notwithstanding. I can state 
this because I believe Canadian epidemiological data with respect to unit locations makes 
depleted uranium an implausible culprit. Also, I am unaware of any data showing an 
increased incidence of congenital anomalies in Gulf War veterans in general. My 
"opinion" in this matter is certainly not likely to carry the cachet of the 10M in the eyes 
of a National Inquiry. My "opinion" is not likely to sway many journalists, either. 

The Invisible Kitten 

Absence of evidence is not proof of absence. This is a favorite line with special interest 
groups on a variety of health issues. In nicely captures the fact that scientists and 
clinicians avoid use of the terms "never'' or "always." We can never know anything with 
certainty. I do not know if the comet Hale-Bopp was controlled by an alien space ship, or 
not. Members of the Heaven's Gate Cult were certainly convinced that it was. Based on 
what I know, I could be reasonably confident in collllSeling a member of this cult against 
committing suicide to attain a higher level of existence. My knowledge of this fact, 
however, is not absolute. 

If someone were to tell me there was an invisible kitten outside my office window I am 
reasonably confidant that this is not likely. I cannot, however, prove that one is not there. 
In regards to depleted uranium and the health of Canadian Gulf War veterans, I am 
comfortable that depleted uranium is not a factor in any of their illnesses. I would 
suspect the IOM would hold a similar opinion. Unfortunately, this does not come across 
in their report. Too many doors are left wide open. Patients are not reassured about 
health issues that a review of the evidence would indicate are not likely related to Gulf 
War expo8Ures. 
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Gulf War Research 

Research is exciting and interesting. To researchers. My read of Gulf War veterans is 
they are tired of endless studies that conclude: "I don't know." Ten years have elapsed 
since the Gulf War. It is unfortunate the medical and scientific community cannot be 
more forthright in statements about which exposures are or are not likely to be associated 
with an adverse health outcome. Such forthrightness is, of course, not in keeping with an 
inquiring open scientific mind. Veterans are denied the reassurance they seek. They 
continue to worry. More research is funded which can be reasonably predicted will not 
categorically rule in or out any environmental exposure being associated with an adverse 
health outcome. 

I enjoy research, especially when others do it. I can now be reasonably confidant that I 
will be reading about Gulf War research papers for many decades to come. I will never 
be outofajob in terms of responding to them. I will be paid a lot of money. My wife 
and children will be happy. The Gulf War veterans? They will remain worried. 

Conclwions 

I have not touched on other environmental exposures reviewed by the IOM. My 
comments wou1d be the same. The first crew of HMCS Protecteur never took 
pyridostigmine bromide. The second crew did. The illness rate is the same. I am 
reasonably confident that PB is not a factor in the health of Gulf War veterans. There 
were no Canadian units witltin 300 miles of the Khamisiyah weapons depot when it was 
destroyed. I am reasonably confident that sarin is not a factor in the health of Canadian 
Gu1fWar veterans. The only Canadian unit to receive anthrax vaccine was 1 Canadian 
Field Hospital. The illness rate at 1 Canadian Field Hospital is identical to the illness rate 
of all other Canadian units. I am reasonably confident that anthrax is not a factor in the 
illnesses of Canadian Gulf War veterans. No Canadians received botulinum toxoid I am 
reasonably confident that botulinum toxoid is not a factor in the illnesses of Canadian 
Gu1fWar veterans. Members of the second crew ofHMCS Protecteur received all their 
vaccines in Canada before deploying to the Gulf. Members of 1 Canadian Field Hospital 
received multiple vaccines while in Saudi Arabia. The illness rate in both groups is the 
same. I am reasonably confidant that receiving multiple vaccines while deployed is not 
associated with adverse health outcomes. 

My own ten-year anniversary of deploying to the Gulf War is coming up. It seems like a 
lifetime ago. I have learned much. That I would ever have embarked down such a path 
in life as fate has directed me would never have entered my wildest dreams. I continue to 
follow Gulf War veterans and give them as much reassurance as I can. It is disappointing 
that 10 years after this conflict a study is released that does not offer similar reassurance. 
A colleague of mine who has also reviewed the IOM report commented: "At least the 
special interest groups won't go away feeling happy about the report." 1bis may in fact 
be true, but I am unconvinced. In any case, it is a sad day when the best that can be said 
is that no one will be happy about such a landmark report. Gulf War patients will not 

7 



have their worries relieved. Special interest groups will not be able to hold the study up 
as supporting their theories. Physicians will not be able to look to the report to offer their 
patients any reassurance. I will not be mentioning this report when I meet with my 
patients. That, in itself, says it all. 

Tomorrow is another day. I will have a chance to review the report in the detail that it 
deserves. I do not see this report as being a tool I can use in helping my patients. I will 
move on and leave it behind. For those who asked, you have my thoughts. 

Prepared by: Col Ken Scott 
Position: Director of Medical Policy 
Date: 10M Release Date + 1 : 08 September 2000 
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Questions Concerning Anthrax Vaccine 

01: What is in the Anthrax Vaccine? 

A 1; The Anthrax Vaccine is a sterile product made from filtrates of cultures of an 
avirulent, nonencapsulated, nonproteolytic vno-NP1-R strain of Baciflus anthracls. The 
cultures are grown in a synthetic liquid medium and the final product is prepared from 
sterile filtered culture fluid. These filtrates from the culture fluid are cell·free and 
contain the factor known as protective antigen (PA), which is produced by the bacteria 
during cell growth. Aluminum hydroxide gel adsorption is used to isolate the PA from 
the culture filtrate. The final product contains no more than 2Amg aluminum hydroxide 
per O.Sml dose (equivalent to 0.83mg of elemental aluminum per 0.05ml dose). 
Aluminum hydroxide is used as an adjuvant. The solvent used in the final product is 
0.85% sodium chloride. Formaldehyde, in a final concentration not to exceed 0.02% 
and benzethonium chloride, 0.0025°/.), are added later in the process as preservatives. 
The final product is packaged in sterile multidose glass vials containing ten O.Sml doses 
per Sml. The product is produced in conformance with U.S. Food and Drug 
Administration regulations (21 CFR 620.34 - 620.24). '·' 

02: When the Anthrax Vaccine is injected into a person, what does the immune 
system produce? 

A2: The body's first contact with an organism or a foreign material (antigen) such as a 
vaccine stimulates the body to activate its nonspecific and specific immune response 
systems. 

• 

The nonspecific immune response system consist of inflammation, phagocytosis, 
and complement production. Inflammation is a complex series of events that occur as 
the body attempts to maintain normal equilibrium. Vasoactive substances, including 
histamine, are released. These substances induce vasodilatation, increase local blood 
flow, and allow the release of fluid and protein into the tissues. The proteins help by 
clotting extracellular and lymphatic fluid to delay spread of bacterial or toxic products. 
The classic symptoms of inflammation are erythema (redness) from blood~vessel 

dilation, edema from excess fluids in the soft tissues, and swelling from accumulation of 
fluid and cells. Phagocytic cells are stimulated to mobilize to the site of the cell injury, 
or in this case, immunization. These phagocytic cells (moriocytes and macrophages) 
adhere to the offending particles and ingest It (phagocytosis). Complement are proteins 
tha1 circulate in the body in an inactive form. They can be activated to cause pooling of 
cells necessary for immune activity by attracting them to the area of inflammation. 

If the nonspecific immune system does not completely protect the individual, the 
specific immune response system produces immunity primarily by the mechanisms of 
specificity and memory. The B and T lymphocytes are the major mediators of the 
specific immune response, and are told what to do by the macrophages. Macrophages 

1 Package Insert, Anthrax Vaccine Adsorbed, BioPort Corporation, Lansing, Michigan, U.S. Ucense No. 
1260. Document 50483, Revised 3/99. 
2 Grabenstein J. Anthrax Vaccine, lmmunoFacts: Vaccines and Immunologic Drugs, Facts and 
Comparisons, August 1998, pp 33 - 35a. 



process the antigen into a form that the components of the specific immune response 
system recognizes and presents the antigen to them. T lymphocytes are responsible 
for developing immunity to infections caused by microorganisms that live and multiply 
within the cells. T lymphocytes also help regulate the effects of B lymphocytes. B 
lymphocytes produce antibodies to the antigen. Specificity refers to the ability ofT orB 
lymphocytes to react exclusively to the presence of a particular molecular configuration 
of a substance and not to react to other substances. Once a lymphocyte recognizes 
and reacts to an antigen, more of those specific lymphocytes are produced by the body. 
Memory is the property of evoking a more vigorous specific immune response upon 
reexposure to a particular antigen. This response has twa processes. The first process 
is the proliferation of both B and T lymphocytes to the antigen on first exposure. Some 
of these lymphocytes go on to form sensitized lymphocytes or antibodies, which 
decrease with time. The second process occurs when other lymphocytes form a more 
persistent population of memory cells. Each reexposure causes a quicker and more 
intense response. 

Inactive vaccines, such as the anthrax vaccine, do not replicate and are 
generally less efficient in inducing an immune response than live vaccines. Multiple 
doses of the inactive vaccine must be given to stimulate the primary and secondary 
responses necessary to produce long lasting immunity. This is why the anthrax vaccine 
must be given in the six dose series, with annual boosters.3 

03: How does this then protect the person against anthrax infection in the future? 

A3: Once a person has been immunized with the anthrax vaccine their immune 
response system will recognize the anthrax bacteria as an antigen. The non·specific 
and specific immune response systems respond immediately to begin to produce or 
activate monocytes, macrophages, phagocytes, complement, B and T lymphocytes, 
and antibodies. 

Additionally, the body's first line of defense includes physical barriers, like intact 
skin, mucus, respiratory cilia, as well as biochemical defenses such as lysozyme, 
gastric acids, and lactic acid. The respiratory system has cilia {small hair·like 
structures) which work to try to sweep away inhaled substances. The membranes lining 
the interior surfaces of the body can trap foreign substances and inhibit them from 
penetrating the cells. These membranes produce mucus which contain enzymes 
(lysozyme) which breakdown the cell watts of bacteria, thus killing them. Acids in the 
gastnc system and produced by the skin can also kill the bacteria. 4 

Q4: What happens to the ingredients in the anthrax vaccine after they are Injected into 
the body? 

A4: The main ingredient in the vaccine is 0.85% sodium chloride solution, which is 
absorbed into the cells. Water and salt (sodium chloride) are part of the normal body. 

3 Koeller J and Tami J eds. Concepts in Immunology and Jmmunotherapeutics, 2rd Edrtion, American 
Society of Hosp~al Pharmacists, Bethesda, Maryland, 1992. 
4 Koeller J and Tami J ads. Concepts in Immunology and lmmunotherapeutics, 200 Ed~ion, American 
Society of Hospital Pharmacists, Bethesda, Maryland, 1992. 



The preservatives are recognized as non-self and are eliminated mainly by 
phagocytosis, due to their very low concentrations, although a small immune response 
could be produced. The PA and the aluminum hydroxide are immediately recognized 
by the body as antigens and thereby trigger the immune system to respond. 

05: Are there, or can there be made, strains of anthrax that the immune response to 
the current anthrax vaccine will not protect against? 

AS: Virulent strains of Bacmus anthracis produces two virulence factors. A bacterial 
capsule and a three~part exotoxin. The three distinct antigenic components of the 
exotoxin are: 

Factor I is known as edema factor (EF) which is the protein necessary for the 
edema producing activity of the toxin. 

Factor II is known as protective antigen (PA) because in induces protective 
antitoxin antibodies to be formed in guinea pigs. PAis the binder for the anthrax toxin. 

Factor Ill is known as lethal factor (LF) because it is the protein necessary for 
the lethal effects o1 the anthrax toxin. 
In order for either the EF or LF to produce their toxic effects, it must be combined with 
PA. PA+EF produce edema. LF+PA produces lethal activity. EF+LF is inactive. 
EF+LF+PA produces edema and necrosis and is lethaL Without PA the bacteria 
cannot produce toxin. 
The Russians published a study indicating that genes transferred from the related 
Baci/Jus cereus bacteria can act to enable Bacillus anthracis to evade the protective 
effect of the live attenuated Russian vaccine in a rodent modeL Genetic manipulation 
of the Bacillus anthracis bacteria is possible, however all virulent strains of the bacteria 
produce the three factors of the toxin (EF, PA. and LF). The current U.S. anthrax 
vaccine induces the human body to produce antibodies to PA. Which means that the 
vaccine would work against all virulent strains of anthrax. 

06: Are there records on who/what organizations bought the anthrax vaccine since 
1970? 

AS: The manufacturer maintains records of who purchased the vaccine. Most of the 
vaccine since 1990 was purchased by the U.S. Army, including during and since 
Operations Desert Shield/Storm. The U.S. Army Medical Materiel Agency along with 
U.S. Army Medical Research Institute for Infectious Diseases have maintained records 
to whom they have distributed the vaccine. 

07: How long must human recipients of an experimental vaccine be followed before 
FDA approves a vaccine? This assumes vaccinees have bean shown to be protected 
from a naturally occurring disease. 

A?: The FDA requires new drugs and vaccines to undergo several phases of clinical 
trials (testing in people} for safety and effectiveness. Each investigative protocol is 
unique, where the size of the patient population studies and their duration can differ 



from product to product. or the disease state for which the drug/vaccine is being 
developed. 

Phase I trials evaluate basic safety and identify only very serious or very 
common adverse events. These trials are small, with usually 20 to 100 patients 
enrolled. These trials last only a few months. 

Phase II trials allows for more infonnation on safety and preliminary information 
on effectiveness to be collected. Phase II trials include several hundred patients and 
last anywhere from several months to two years. The trials are discontinued if severe 
reactions or a Jack of effectiveness surfaces during the first two phases. 

Phase Ill trials expand to measure effectiveness and safety in several hundred to 
several thousand patients. Phase Ill may lest months to years, depending on the 
product. 

If the manufacturer believes that there is·suffic1ent and adequate data to show 
that their product is safe and effective for its intended use, they may submit and 
application to the U.S. Food and Drug Administration for licensure of the product 
(product license) and for licensure of the manufacturing plant (establishment license).5 

08: Why was the Michigan BiologicaVBioPort anthrax vaccine production facility shut 
down? 

AB: The production plant was shut down to undergo a planned modernization of their 
equipment and to ensure that they were able to comply with the good manufacturing 
practices required by the U.S Food and Drug Administration, OSHA, and other state 
and local regulations imposed upon manufacturers of biological products. The new 
production line (equipment and process), as well as the lots of new product will have to 
be inspected and certified/licensed by the U.S. Food and Drug Administration before 
any newly produced lots can be sold. 

09: How does the anthrax vaccine used in the United States differ/compare with the 
anthrax vaccine used by the British? 

A9: The vaccine used by the British is an aluminum salts precipitated cel!-free filtrate of 
Sterne strain cultures grown to as to maximize the PA content. It is produced by the 
Centre (sic) for Applied Microbiology and Research at Parton Down, Wiltshire. The 
vaccine was licensed by the Secretary of State for Health, as Medicines Control Agency 
product license 1511/0037, since 1979. The US vaccine is an aluminum hydroxide 
adsorbed cell-free filtrate of cultures of a noncapsulating, nonproteolytic derivative of 
strain V770. Both vaccines use the PA as the main component, therefore work 
identically. The main difference between the US and UK utilization of the vaccines was 
that the British administered their anthrax vaccine at the same time as a pertussis 
vaccine. This co-administration of anthrax and pertussis vaccines was intended to 
boost the response to the anthrax vaccine. The U.S. forces were not given the 
pertussis vaccine.6 

5 Stehlin lB, How FDA Works to Ensure Vaccine Safety, found at 
http://www .fda.gov/fdac/features/095_ vacc.html 
6 Turnbull PC. Anthrax vaccines: past, present and future. Vaccine. 1991 ;9:533-539. 



010: What anthrax vaccine are the Israelis testing? 

A10: The Israeli Ministry of Defense has purchased the anthrax vaccine produced by 
BioPort Corporation. 

011: What were the four crtteria Secretary of Defense Cohen placed on the anthrax 
vaccine before he ordered it to be mandatory? 

A11: On 15 December 1997, Secretary of Defense Cohen approved the plan to 
immunize the total force against anthrax contingent on the successful completion of 
four conditions: (1) supplemental testing, consistent with U.S. Food and Drug 
Administration standards, of anthrax vaccine lots in the stockpile to assure their 
potency, purity, sterility, and general safety: (2) approval of the Services' 
implementation plans that describe how they plan to administer their respective anthrax 
vaccination program and communications plans to inform military personnel of the 
overall program: (3) implementation of~ system for fully tracking anthrax vaccinations; 
and (4} review of the health and medical aspacts of the program by an independent 
expert. 

012: When and how were the criteria met? 

A 12: Secretary of Defense Cohen approved implementation of the Anthrax Vaccine 
Immunization Program for the total force on 18 MAY 1998, based upon successful 
completion of the Services implementation and communication plans, supplemental 
testing, tracking system, and independent review. 

The supplemental testing was overseen by an independent, third party 
organization called Mitretek Systems, Incorporated. The testing included (1) General 
Safety, based upon the FDA's 21 Code of Federal Regulations (CFR) section 610.11 
requirements; (2) Potency, based upon 21 CFR 620.23 requirements; (3) Sterility, 
based upon 21 CFR 610.12 requirements; and (4) Purity, there are no formal CFR 
requirements, however the lots were tested for their content of aluminum, phenol, 
chloride, and formaldehyde. 

The independent review of the program was completed on 19 February 1998 by 
Dr. Gerard Burrow. In his report he concluded that the FDA licensed anthrax vaccine 
appears to be safe and offers the best available protection against anthrax as a 
biological warfare agent. 

013: What were Dr. Burrow's qualifications to conduct an independent review? 

A13: Dr. Gerard Burrow serves es the Special Advisor for Health Affairs to the 
President of Yale University. Dr. Burrow previously chaired the Institute of Medicine 
Committee on Health Consequences of Persian Gulf War Service. 

014: Where and from whom did Dr. Burrow obtain data/inlormation to decide the 
anthrax vaccine supply was safe? 



A 14: Dr. Burrow consulted with nationally recognized experts in allergy, immunology 
and infectious diseases. He met with, reviewed, and discussed the anthrax vaccine 
implementation plan with personnel from the Department of Defense. 

0, 5: How is the anthrax vaccine stored and how is the expiration date determined for 
each method of storage? 

A 15: The commercial packaging of the anthrax vaccine should be stored under 
refrigeration between 35 to 46 degrees Fahrenheit (2 to 8 degrees C). The vaccine 
should not be frozen. The vaccine is shipped under refrigerated conditions using 
specially designed refrigerated shipping containers (VaxiCool ®), which has a 
temperature monitoring device. The FDA hes set the acceptable shipping range for the 
anthrax vaccine at 1 to 25 degrees C (34 to n degrees F). The vaccine is to be placed 
in refrigeration upon receipt at it's final destination. The U.S. Army Medical Materiel 
Agency (USAMMA) is responsible for shipping the anthrax vaccine to all DoD agencies 
and commands. USAMMA has developed standard operating procedures (SOP) for 
ordering, shipping. and final disposition of the vaccine. The SOP can be obtained from 
the USAMMA web page (http://www.armymedicine.army.miVUSAMMA) 

016: What has to happen to a lot of anthrax vaccine to have the expiration date 
extended? 

A 16: The manufacturer may formally request and receive an extension of the 
expiration dating on individual lots of Its products from the U.S. Food and Drug 
Administration. The FDA examines data provided by the manufacturer on the potency, 
sterility, and purity of the lot(s) for which the extensions are being requested. If the data 
supports the extension and all federal requirements have been met, the FDA can grant 
the extension. 

017: Are the records from the testing to extend the expiration date for a lot of anthrax 
vaccine part of the public record? 

A 17: The records are not published in the public domain. These records are 
proprietary information held by the manufacturer. However, the manufacturer may 
provide the information to responsible organizations or persons on a case~by-case 
basis. 

018: It has been alleged that several lots of anthrax vaccine were found to be 
contaminated. What are the facts on testing of those lots? 

A 18: A number of recant articles in magazines and newspapers have incorrectly 
reported that certain lots or vials of anthrax vaccine that were administered to our 
Service members or shipped to military facilities were expired or contaminated (i.e., 
anthrax vaccine lots FAV020, FAV030, and FAV016). At no time have expired or 



contaminated lots or vials of anthrax vaccine been administered to our Service 
members or shipped by DoD to any military facilities. 

Anthrax vaccine lot number FAV020 was originally approved for release by the FDA 
in 1994, with an expiration date in 1996. The manufacturer of the FDA-licensed anthrax 
vaccine, BioPort (MBPI), requested an extension of the expiration date and conducted 
additional potency testing on lot number FAV020 in 1996 in order to meet FDA's 
requirements for extending the expiration date. This potency testing was satisfactory 
and FDA subsequently re-released lot number FAV020 with the expiration date 
extended until 1999. The extension of the expiration date on anthrax vaccine lot 
number FAV020 involved the manufacturer, MBPI, and the FDA. The DoD was not 
involved in the extension of anthrax lot number FAV020. Any manufacturer of a 
pharmaceutical or biological product can request and receive an extension from the 
FDA on the expiration date of the product after federal requirements for product 
extension have been successfully met. It is not uncommon for a government or private~ 
sector organization to use a pharmaceutical or biological product whose expiration date 
has been extended by the FDA. 

Anthrax vaccine lot number FAV030 passed sterility testing conducted by the 
manufacturer and the data was provided to the FDA prior to lot release. The Jot was 
subsequently approved for release by the FDA. The lot also underwent successful 
supplemental testing by the manufacturer, to include sterility testing. Supplemental 
testing by the manufacturer was overseen by a third party independent contractor and 
no evidence of contamination of any type was found. 

Prior to shipment of anthrax vials to DoD, the manufacturer conducts routine 100 
percent visual quality control checks on all anthrax vials as part of its Quality Assurance 
Program. It was during one of these routine quality control inspections that the 
manufacturer detected the presence of inert gasket or stopper material in a number of 
anthrax vials in lot FAV016. All anthrax vials in lot FAV016 that contained particulate 
gasket material were discarded. Lot release data on lot FAV016 was subsequently sent 
to the FDA and, upon review, the FDA released the lot for use. Prior to the decision to 
immunize US forces against anthrax and the intliation of DoD-mandated supplemental 
testing, a number of vials of lot F AV016 that were released by the FDA for use were 
shipped to DoD and used to immunize some Service members and DoD laboratory 
workers. At no time were any of the vials from lot FAV016 that were contaminated with 
particulate gasket material ever shipped to DoD as they had been previously discarded. 
During the FDA inspection of the manufacturer in February 1998, the FDA requested 
the manufacturer provide additional documentation on destruction of 1he original vials 
from lot FAV016 that contained the particulate material. As a good manufacturing 
practice, the manufacturer then quarantined all the remaining vials of lot FAV016 at the 
manufacturing tacility pending collection of the documentation required by the FDA. In 
addition to meeting the FDA's requirement for documentation resulting from the 
February 1998 inspection, the remaining vials of lot FAV016 must also successfully 
complete supplemental testing before they will be removed from quarantine and 
shipped to the DoD for use. Since all vials of FAV016 previously shipped to DoD had 
been approved by the FDA for lot release and had been visually checked for particulate 
material by the manufacturer before shipment with those that were found to contain 



particulate material discarded, no recall of vaccine lot FAV016 that had been shipped to 
DoD was instituted by the manufacturer nor was it requested by the FDA.7 

019: Anthrax vaccine was tested and FDA approved to prevent cutaneous anthrax 
(skin infection), which is curable with antibiotic treatment. Why does FDA/DOD believe 
this anthrax vaccine will protect humans against inhalation anthrax, the most likely route 
of infection in a biological warfare/bioterrorism scenario? 

A19: In 1985, a FDA Advisory Panel sta1ed that there is sufficient evidence to conclude 
that the anthrax vaccine is effective under the limited circumstances for which this 
vaccine is employed. The FDA-approved package insert is silent on route of exposure, 
but recommends the vaccine for protection of individuals who may come in contact with 
animal products contaminated with Bacillus ·anthracis spores, or may be exposed to 
infected animals, or conduct research or diagnostic activities with Bacillus anthracis. In 
a March 13, 1997 letter to Dr. Stephen C. Joseph, then the Assistant Secretary of 
Defense for Health Affairs, the FDA confirmed that the pre~exposure administration oi 
the FDA~ licensed anthrax vaccine for the prevention of inhalation anthrax is not 
inconsistent with the current product label. The Committee on Infectious Diseases, 
American Academy of Pediatrics (1994}, states tha1''the vaccine is effective in 
preventing or significantly reducing the occurrence of cutaneous and inhalation anthrax 
in adults." 

Several s1udies performed at the USAMAIID have demonstrated the efficacy of 
the FDA-licensed anthrax vaccine against inhalation anthrax in rhesus monkey 
challenge studies. These animal s1udies showed that the FDA-approved anthrax 
vaccine provided greater than 95% protection against high~dose aerosol challenge with 
anthrax in the monkey model. Human antibody response to the FDA-licensed vaccine 
provides further suggestive evidence that the FDA-licensed anthrax vaccine will protect 
against inhalation anthrax.8 

020: Why is the anthrax vaccine not FDA approved for use in individuals under 18, 
over 65, or who are pregnant or lactating? 

A20: It is not recommended by the manufacturer for use in patients under 18 years old 
or over 65 years of age because no studies have been conducted in those populations, 
although there is no evidence of a lack of efficacy. Immunization of children and the 
elderly with the anthrax vaccine may be required in emergency situations. 

The FDA places the anthrax vaccine in Category c for use In Pregnancy. It is 
not known if the anthrax vaccine or antibodies to the anthrax cross the placenta. 
Problems in pregnant women have not been documented and are unlikely. Use would 
be prudent in emergency situations. It is not known if the vaccine or it's corresponding 

7 Office of the Assistant Secretary of Defense {Health Affairs), Information on General and Commonly 
asked Questions About the Anthrax Vaccine and the DoD A VIP, 05 Aprll1999. 
8 Office of the Assistant Secretary of Defense (Health Affairs), Information on General and Commonly 
asked Questions About the Anthrax Vacc!na and the DoD A VIP, 05 April1999. 



antibodies are excreted in breast milk. Problems in humans have not been 
documented and are unlikely.9 

021: How is the protection from anthrax vaccine changed if there are delays (one 
month or more) in getling the first three shots? The second three shots? The annual 
booster? 

A21: It is DoD policy to follow the anthrax vaccine dosing schedule approved by the 
FDA. However, deviations from the schedule for the anthrax vaccine for medical 
reasons, such as pregnancy or active infection, must be documented in the patient's 
medical record. While the vaccine schedule should be followed as closely as possible, 
if an individual is late for one dose, the next dose should be given as soon as possible, 
and the series should continue. The effect of specific deviations from the approved 
schedule on the efficacy of the vaccine is unknown. Prolonging the interval between 
vaccine doses is not expected to interfere with immunity achieved after the concluding 
dose of the basic six-shot series, but may delay the induction of immunity. The entire 
six~shot series is required for full protection, as determined by the FDA. Booster doses 
are given at one-year intervals if continued immunity is needed. 

022: How is the human anthrax vaccine made? How is this different from the animal 
anthrax vaccine? 

A22: The Anthrax Vaccine is a sterile product made from filtrates of cultures of an 
avirulent, nonencapsutated, nonproteolytic V770-NP1-R strain of Bacillus anthracis. The 
cultures are grown in a synthetic liquid medium and the final product is prepared from 
sterile filtered culture fluid. These fntrates from the culture fluid are cell-free and 
contain the factor known as protective antigen (PA), which is produced by the bacteria 
during cell growth. Aluminum hydroxide get adsorplion is used to isolale the PA from 
the culture filtrale. The final product conlains no more than 2.4mg aluminum hydroxide 
per O.Sml dose (equivalent to 0.83mg of elemental aluminum per 0.05ml dose). 
Aluminum hydroxide is used as an adjuvant. The solvent used in the final product is 
0.85% sodium chloride. Formaldehyde, in a final concentration not to exceed 0.02% 
and benzethonium chloride, 0.0025%, are added later in the process as preservatives. 
The final product is packaged in sterile multidose glass vials containing ten 0.5ml doses 
per Sml. The product is produced in confonnance with U.S. Food and Drug 
Administration regulalions (21 CFR 620.34- 620.24). 10

• 
11 

The animal anthrax vaccine is a live spore vaccine using strain 34F2 (Sterne's 
strain). The attenuated Jive spore vaccines suffer from potency problems and variations 
in virulence resulting in inadvertent deaths among the vaccina1ed animals. The animal 

"Grabenstein J. Anthrax Vaccine, lmmunoFacts: Vaccines and Immunologic Drugs, Facts and 
Comparisons, August 1998, pp 33- 35a. 
10 PacKage Insert, Anthrax Vaccine Adsorbed, BioPort Corporation, Lansing, Michigan, U.S. License No. 
i 260. Document 50483, Revised 3/99. 
11 Grabenstein J. Anthrax Vaccine, lmmunoFacts: Vaccines and lmmuno!ogfe Drugs, Facts and 
Comparisons, August 1996, pp 33 • 35a. 



vaccine must be used with care in vaccinating some species of goats and llamas. The 
anthrax vaccines intended for use in animals should not be used in humans. 12 

12 Turnbull PC. Anthrax vaccines: past, present and futrue. Vaccine. 1991 ;9:533--539. 
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Bioterrorism Alleging Use of Anthrax and 
Interim Guidelines for Management -­
United States, 1998 
From October 30 through December 23, 1998, CDC received reports of a series ofbioterroristic 
threats of anthrax * exposure. Letters alleged to contain anthrax were sent to health clinics on 
October 30, 1998, in Indiana, Kentucky, and Termessee. During December 17-23 in California, a 
letter alleged to contain anthrax was sent to a private business, and three telephone threats of 
anthrax contamination of ventilation systems were made to private and public buildings. All 
threats were hoaxes and are under investigation by the Federal Bureau of Investigation (FBI) and 
local law enforcement officials. The public health implications of these threats were investigated 
to a._<;sist in developing national public health guidelines for responding to bioterrorism. This 
report summarizes the fmdings of these investigations and provides interim guidance for public 
health authorities on bioterrorism related to anthrax. 

Indiana 

The threatening letter was opened by an administrative assistant, who called 911; police, fire, 
emergency medical services (EMS), and hazardous materials units (IIAZMAT) (i.e., first 
responders) were sent to the clinic, and the local FBI office was contacted. The letter was sealed 
in a plastic bag and collected by FBI. All 3 1 adults who were in the building when the letter was 
opened were considered possibly exposed to Bacillus anthracis spores and were detained for 
approximately 3 hours. 

First responders in consultation with public health officials in the Marion County Health 
Department (MCHD) decontaminated the potentially exposed persons in a temporary shelter 
constructed on the scene. HAZMAT personnel used full protective gear with self-contained 
respirators (level A protection). The 3 1 occupants placed their clothing and personal effects in 
plastic bags and showered using soap and water plus a dilute bleach solution. The desktop where 
the letter was opened was washed with a 5% hypochlorite solution (i.e., standard household 
bleach). All3 1 persons were transported to local emergency departments (EDs) to receive oral 
chemoprophylaxis with ciprofloxacin (500 mg twice daily); some underwent additional 
decontamination (i.e., showered again with soap and water) as required by hospital policy. 

Public health officials from the MCHD collected contact information from all persons and 
informed them they would be notified when results from laboratory testing were available; 
arrangements also were made for counseling. The letter was taken by FBI to the Indiana State 
Department of Health Laboratory, where cultures for B. anthracis were negative. The next day, 
FBI transported the letter to the United States Army Medical Research Institute for Infectious 



Diseases (USAMRIID), U.S. Department of Defense, in Ft. Detrick. Maryland, where direct 
fluorescent antibody testing and culture were negative. 

Kentucky 

The letter was opened by an administrative assistant; the assistant caiied the postal inspector and 
was advised to put the letter in a plastic bag. The postal inspector contacted the local FBI office 
and went to the clinic. FBI contacted the assistant fire chief who sent police, fire, EMS, and a 
HAZMA T illlit to the clinic. 

Jefferson County Health Department personnel recommended that the staff member and the 
postal inspector shower with soap and water at the clinic and obtain oral chemoprophylaxis 
(ciprofloxacin 500 mg twice daily) at a local ED. The Kentucky State Department for Public 
Health, FBIS Weapons of Mass Destruction Office, and USAMRIID advised that 
decontamination and oral chemoprophylaxis were not necessary for five other adults in the 
center who may have been exposed to the letter. The desktop where the envelope had been 
opened was decontaminated with a hypochlorite solution. 

The letter was taken by FBI to a biosafety level 3 facility at the University of Louisville Hospital 
Clinical Microbiology Laboratory, where phase microscopy revealed no spores consistent \Vith 
B. anthracis, and cultures were negative. The next day, FBI transported the letter to USAMRIID, 
where direct fluorescent antibody testing and culture were negative. 

Tennessee 

The letter was opened by an administrative assistant, who called the local police department; 
officers took custody of the letter and placed it in a plastic bag. A clinic administrator contacted 
CDC seeking advice about preventive health measures. CDC notified the local FBI field office 
and the Tennessee Department of Health regarding the threat. FBI took the letter from the local 
police department to USAMRIID, where tests were negative for B. anthracis. The administrative 
assistant and the responding police officer, both of whom had direct contact with the letter, 
received chemoprophylaxis. 

California 

During December 17-23, 1998, four threats alleging use of anthrax were reported in greater 
metropolitan Los Angeles. The response to all four threats involved the police and fire 
departments, EMS, HAZMAT, FBI, the County of Los Angeles Department of Health Services 
(CLADHS), the California Department of Health Services, and CDC. 

The first threat was a letter mailed to a private business; all28 adults considered at risk for 
exposure to B. anthracis were deconta:mlnated at the scene and given chemoprophylaxis. The 
letter was transported by FBI to a CLADHS biosafety level 3 laboratory and cultured for B. 
anthracis; all cultures were negative. 

In the second threat, a telephone caller to a government building claimed to have contaminated 
the buildingS air-handling system. Approximately 95 adults received chemoprophylaxis. First 
responders) FBI, and CLADHS jointly decided not to decontaminate involved persons. 



In the third threat, a telephone caller to 911 claimed to have contaminated the air-handling 
system of a federal building with B. anthracis; 1200-1500 persons (at least one of whom was 
pregnant) and two children potentially were exposed Contact information for potentially 
exposed persons was collected for follow-up. No one was decontaminated on the scene, and 
chemoprophylaxis was not recommended; all potentially exposed persons were asked to go 
home, wipe down the interiors of their potentially contaminated vehicles with a solution of one 
part bleach to 10 parts water, place their clothing in a plastic bag until results from laboratory 
testing were known, and then shower. Environmental samples taken from the air ducts of the 
building were cultured for B. anthracis at CLADHS; all cultures were negative. 

In the fourth incident, an anonymous telephone caller to 911 claimed to have contaminated the 
air-handling system of an office building occupied by approximately 200 persons. FBI was 
contacted; the threat was deemed to have low credibility. FBI in conjunction with CLADHS 
decided that neither decontamination nor chemoprophylaxis was warranted. Environmental 
samples tested at CLADHS were negative for B. anthracis. 

Reported by: Marion County Health Dept, Indianapolis; Indiana State Dept of Health. Jefferson 
County Health Dept, Louisville; Kentucky Dept for Public Health. Knox County Health Dept, 
Knoxville; Tennessee Dept ofHealth. Cmmty of Los Angeles Dept ofHealth Svcs, Los Angeles; 
California Dept of Health Svcs. Council of State and Territorial Epidemiologists, Atlanta, 
Georgia. Federal Bur of Investigation, Washington, DC. US Army Medical Research Institute for 
Infectious Diseases, US Dept of Defense, Ft. Detrick. Maryland. Office of Emergency 
Preparedness, US Dept of Health and Human Svcs. Emergency Response Coordinating Group, 
National Center for Environmental Health; Meningitis and Special Pathogens Br, Div of 
Bacterial and Mycotic Diseases, National Center for Infectious Diseases; and an EIS Officer, 
CDC. 

Editorial Note 

Editorial Note: Anthrax is an acute infectious disease caused by the spore-forming bacterium B. 
anthracis. It occurs most frequently as an epizootic or enzootic disease of herbivores (e.g., cattle, 
goats, and sheep), which acquire spores from direct contact with contaminated soil. Humans 
usually become infected through contact with or ingestion or inhalation of B. anthracis spores 
from infected animals or their products (e.g., goat hair). Human-to-human transmission has not 
been documented. 

Although all the threats alleging use of anthrax described in this report were hoaxes, they 
demonstrate settings where bioterrorism can occur and the potential public health impact. These 
threats required prompt action by health, law enforcement, and laboratory personnel. 
Coordination and communication across agencies are necessary to protet,'t the public and first 
responders from credible biologic warfare and bioterrorism agents such as anthrax. 

The spore form of B. anthracis is durable and can be delivered as an aerosol (I). The incubation 
period for anthrax is 2-60 days. Inhalation causes the most serious form of human anthrax, and 
although contemporary experience in humans is limited, mortality may be high even with 
appropriate therapy (T.V. Inglesby, D.A. Henderson, J.G. Bartlett, et al., Working Group for 
Civilian Biodcfcnsc, personal communication, 1998). The likelihood of developing cutaneous 
disease is low after exposure of B. anthracis spores to intact skin. The risk for "secondary" 



anthrax through reaerosolization appears to be low in settings where B. anthracis spores were 
released unintentionally or were present at low levels (2). In situations where the threat for 
transmission of B. anthracis spores is deemed credible, decontamination of skin and potential 
fomites (e.g., clothing or desks) may be considered to reduce the risk for cutaneous and 
gastrointestinal forms of disease. 

Planning for Response to Tbreats 

The public health response to bioterrorism requires communication and coordination with first 
responders and law enforcement officials. State and local health departments should work with 
these groups to ensure that local disaster preparedness plans address bioterrorism; define the 
roles of each agency, including protection of first responders; and are tested through simulations. 
FBI has jurisdiction for bioterrorism response but recognizes the need to conduct epidemiologic 
investigations, defme at-risk groups, and rapidly implement potentially life-saving medical and 
public health responses. When bioterrorism alleging use of anthrax or other agents occur, the 
local emergency response system should be activated by dialing 911 in most communities; in 
communities without 9 11 systems, local law enforcement authorities should be notified. The 
local FBI field office and local and state public health authorities also should be notified. 

FBI will coordinate the collection of evidence (e.g., letters, packages, or air-handling system 
samples) and deliver materials to an FBI or U.S. Department of Defense laboratory for testing. 
To guide decision-making, test results identifying B. anthracis should be available as soon as 
possible, at least within 24-48 hours. Efforts are under way to assess and enhance the capabilities 
of state and local health department laboratories to fulfill the need for rapid analysis. Planning 
for laboratory testing should be part of bioterrorism preparedness by state and local public 
health, law enforcement, and first responder authorities in consultation with federal officials. 

Public health officials, working with law enforcement and first response personnel, should 
determine the need for decontamination and postexposure prophylaxis. In most of the recent 
hoaxes purporting anthrax exposure, immediate postexposure decontamination and prophylaxis 
have not been indicated because of the lack of credibility of the threat. Public health officials 
should collect contact information for potentially exposed persons for notification of laboratory 
results or other follow-up. Potentially exposed persons should be given information about the 
signs and symptoms of illnesses associated with the biologic agent and about whom to contact 
and where to go should they develop illness. 

Recommendations for Postexposure Prophylaxis 

Postex:posure prophylaxis for exposure to B. anthracis consists of chemoprophylaxis and 
vaccination. Oral fluoroquinolones are the drugs of choice for adults, including pregnant women 
(T.V. Inglesby, D.A. Henderson, J.G. Bartlett, et al., Working Group for Civilian Biodefense, 
personal connnunication, 1998; 3) (Table 1). Iffluoroquinolones are not available or are 
contraindicated, doxycycline is acceptable. Children should receive prophylaxis with oral 
ciprofloxacin or oral doxycycline (T.V. In.glesby, D.A. Henderson, J.G. Bartlett, et al., Working 
Group for Civilian Biodefense, personal communication, 1998; 3) (Table 1). Prophylaxis should 
continue until B. anthracis exposure has been excluded. 

Postexposure vaccination with an inactivated, cell-free anthrax vaccine (Bioport Corporation, 



formerly Michigan Biologic Products Institute **) is indicated in conjunction with 
chemoprophylaxis following a proven biologic incident (T.V. Inglesby, D.A. Henderson, J.G. 
Bartlett, et al., Working Group for Civilian Biodefensc, personal communication, 1998; 4). 
Postexposure vaccination consists of three injections: as soon as possible after exposure and at 2 
and 4 weeks after exposure. Anthrax vaccine can be requested through CDC. Although this 
vaccine is now being administered routinely to U.S. military personnel, routine vaccination of 
civilian populations is not recommended. This vaccine has not been evaluated for safety and 
efficacy in children aged less than 18 years or adults aged greater than 60 years. 

If decontamination is appropriate, persons should remove their clothing and personal effects, 
place all items in plastic bags, and shower using copious quantities of soap and water (5). Plastic 
bags with personal effects should be labeled clearly with the ownerS name, contact telephone 
number, and inventory of the bagS contents. Personal items may be kept as evidence in a 
criminal trial or returned to the owner if the threat is unsubstantiated. For incidents involving 
possibly contaminated letters, the environment in direct contact with the letter or its contents 
should be decontaminated with a 0.5% hypochlorite solution (i.e., one part household bleach to 
10 parts water) following a crime scene investigation. Personal effects may be decontaminated 
similarly. 

CDC and other offices in the U.S. Department of Health and Human Services are working with 
state and local health departments, federal agencies, and nongovernmental organizations to 
improve the public health capacity to address bioterrorism and develop locality-specific response 
plans. CDC also can assist public health officials with decision-making if a threat occurs alleging 
the use of a biologic agent 
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Department of Health and Human Services. 



Table-1 
Note: To print large tables and graphs users may have to change their printer settings to 
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TABLE I. Recommended poste~posuro prophylaxis for exposure to Bad !Ius anthracis* 

= 
Drug Adults Children+ 

-------··-····------------------------------------------
Oral fluroquinolones 

One of the following: 
Ciprofloxacin 500 mgtwic(! daily 20-30 mg per kg of body mass 

per day divided every 12 
hmm 

Levofloxacin 500 mg once daily Not recommended 
O!lox.acin 400 mg twice daily Nut recommended 

If fluoroquinolones 
are not available 
or are contraindicated 
Doxycycline IOOmgtwiee daily 5 mg per kg of body mass per 

day divided every 12 hours 

* Prophylaxis should continue until exposure to B. anthracis has been excluded. If exposure 
is confinncd, prophylaxis should continue for 4 weeks and tmtil three doses of vaccine have 
been administered or for 8 weeks if vaccine is not available. 

+Use of tetracyclines and fluoroquinolones in children has well-knm•;n adverse effects; these 
risks must be weighed carefully against the risk for developing life-threatening disease. If a 
release of B. anthracis is confirmed, children should receive oral amoxicillin 40 rng per kg of 
body mass per day divided every 8 hours (not to exceed 500 rng three times daily) as soon 
as penicillin susceptibility of the organism has been oonfinncd. 
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SUBJECT: Acute Allergic Reactions After Anthrax Vaccination 

CMAT Control 'M ~ 
2001103-0000031 

DASG-HCA 

22 Feb 01 

1. PURPOSE. To describe the incidence of acute allergic reactions (also called anaphylaxis, 
anaphylactic reactions, or immediate hypersensitivity) after anthrax vaccination. 

2. FACTS. 

a. Acute allergic reactions include a wide spectrum of clinical conditions, ranging from mild to 
life-threatening. Anaphylaxis is the term properly used for immediate-type hypersensitivity 
reactions ("allergic reactions") involving a type of antibody called immunoglobulin E (lgE). 
Allergists use the term "immediate" because these reactions typically begin within seconds to 
minutes after the drug is administered. The outer limit for "immediate» is generally set at 2 
hours after drug administration. Other kinds of allergic or hypersensitivity reactions (that are 
not anaphylactic reactions) can occur at later time periods. 

b. The most severe, life-threatening form of anaphylaxis is called anaphylactic shock, which 
involves airway and cardiovascular collapse. Anaphylactic shock can occur after 
administration of many medications, including insulin, penicillin, other antibiotics, other 
medications, insect stings, common foods (e.g., peanuts), most vaccines, and other 
substances (e.g., latex). Food allergies are the most common cause of anaphylaxis seen in 
emergency rooms. 

c. The frequency of anaphylactic shock is estimated as follows: 

. once per 10,000 people per year overall (Untted Kingdom) 

. once per 4,000 to 25,000 people receiving anesthesia 

. once per 10,000 uses of X-ray contrast material 

. once per 100,000 courses of penicillin 

. once per 1 million vaccinations (range: 1 per 600,000 to 10 million doses) 

. death after anaphylactic shock is even more rare than the statistics erred above. 

d. As of 13 Feb 01, the Anthrax Vaccine Expert Committee (AVEC) convened by the 
Department of Health & Human Services (DHHS) had reviewed 1 ,487 reporls of adverse 
events after anthrax vaccination. submitted to the Vaccine Adverse Event Reporting System 
(VAERS). These reporls were independentiy reviewed for symptoms of anaphylactic reactions 
and the time of their onset after vaccination. Reporls were considered without regard to AVEC 
judgments regarding cause-and-<'lffect association (i.e., casting a broad net). 

e. Anaphylactic shock was defined in advance (in consultation with allergists at the Walter 
Reed Army Medical Center) as life-threatening airway and/or vascular collapse. Through 13 
Feb 01, no cases of anaphylactic shock were reported to VAERS after anthrax vaccination, 
During this interval, more than 2.0 million doses of anthrax vaccine were administered to more 
than 502,000 people. 

f. Acute allergic reactions were defined in advance (in consultation with allergists at the Walter 
Reed Army Medical Center) as generalized itching (beyond the injection site) with symptoms 
of chest tightness, with or without evidence of hives, that began within 2 hours after anthrax 
vaccination. These reactions are suggestive of anaphylaxis. VAERS reporls that mentioned 
the administration of epinephrine or antihistamines were also counted, because it is not 
uncommon to administer epinephrine or antihistamines (e.g., diphenhydramine, Benadryl®) at 
the first sign of acute allergic symptoms, to preclude progression of symptoms. As of 13 Feb 
01, 15 cases consistent with acute allergic reactions have been reported to VAERS after 

4/1210111:26AM 
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anthrax vaccination, during the time when 2.0 million doses of anthrax vaccine had been 
administered. Each of these 15 vaccine recipients recovered after prompt treatment. No 
specific lot of vaccine was associated with significantly more of these reactions than other lots, 
nor was any geographic clustering apparent. 

g. Conclusion: No cases of anaphylactic shock have been reported after anthrax vaccination. 
As is expected with other vaccines, antibiotics, and other medications, anthrax vaccine is 
associated rarely with acute allergic reactions. Each of the reported cases recovered fully. 

3. References: 

a. Ewan PW. Anaphylaxis. British Medical Jouma/1998;316:1442-5. 

b. Grabenstein JD. Anaphylaxis: Epinephrine and emergency responses. Hospital Pharmacy 
1997;32(0ct): 1377-89. 

c. Lieberman P. Anaphylaxis and anaphylactoid reactions. In: Middleton E Jr., Reed CE, Ellis 
EF, Adkinson NF Jr., Yunginger JW, Busse WW. Allergy: Principles & Practice, 5th ed. St 
Louis: Mosby, 1998:1079-92. 

LTC (b)(6) ASG-HCAIDS (b)(6) 
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SUBJECT: Antibody Response to Successive Doses of Anthrax Vaccine 

1. PURPOSE. To describe the immune response to fewer than 6 doses of anthrax vaccine. 

2. FACTS. 

a. Many vaccines require multiple doses to achieve full immunity. With these vaccines, 
scientists recognize that each successive dose builds on the effect of eanier doses. Later 
doses build progressively higher levels of disease-fighting antibodies in the bloodstream, like 
climbing steps on a ladder or a staircase towards full protection. 

b. Anthrax vaccine is administered in a six-dose basic series, with annual boosters thereafter, 
according to the dosing schedule approved by the Food & Drug Administration (FDA). Like 
other vaccines, each of the initial doses of anthrax vaccine stimulates increasingly higher 
amounts of ant~anthrax antibodies. 

c. In early laboratory tests developed at the US Army Medical Research Institute of Infectious 
Diseases (USAMRIID) in the 1970s and 1980s, anti-anthrax antibodies developed in 47% of 
vaccine recipients after one dose of anthrax vaccine, 83% of vaccinees 2 weeks after the first 
three doses [Johnson-Winegar, Journal of Clinical Microbiology 1984;20:357-61!, and 91% 
after 2 or more doses [Buchanon et al, Journal of Immunology 1971;107:1631-6. 

d. In the late 1990s, USAMRIID developed a more sensitive test, a test able to detect smaller 
amounts of antibody. They found that one dose of anthrax vaccine produced detectable 
antibodies in 60% to 84% of recipients. After two doses, anti-anthrax antibodies were detected 
in 95% to 100% of anthrax vaccine recipients. These data are in a technical report submitted 
by USAMRIID via BioPort Corporation to the FDA. The data will be published in a series of 
scientifiC journals in due course. The first manuscript has appeared in the 15 Sep 2000 edition 
of the journal 'Vaccine". See also: Brachman S, Fnedlander AM. Anthrax. In: Plotkin SA, 
Orenstein WA, ed. Vaccines, 3rd ed. Philadelphia: W. B. Saunders, 1999:629-37. 

e. In 1992-93, USAMRIID scientists drew blood on 281 Fort Brag~ soldiers. These soldiers 
received 1, 2, or 3 doses of anthrax vaccine 18 to 24 months earlier during the Persian Guff 
War of 1990-<l1. Next, these soldiers received one additional dose of anthrax vaccine. As 
depicted in the following table, 92% to 100% of these soldiers responded to a single dose of 
anthrax vaccine with increases in detectable antibody levels. A high antibody-response rate 
after a single booster dose of a vaccine shows that the immune system remembers the 
previous vaccinations, even if antibodies were not detected just before the booster dose. 

Table 1. Proportion OfT roops Responding To One Dose Of Anthrax Vaccine 
in 1992-93, 18 To 24 Months After Previous Incomplete Doses Of Anthrax 
Vaccine 

4/1210111:10AM 
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I Category 1 previous 2 previous 3 previous I Total vaccination vaccinations vaccinations 
I 13 soldiers I 197 soid~rS · 1· 71 soldiers 1 281 soldiers . 

#with detectable 
antibodies before 3 soldiers 47 soldiers 36 soldiers 86 soldiers 
1992-93 (23% of 13) 
vaccination 

(24% of 197) (51% of71) (30% of 281) 

# with detectable 279 soldiers antibodies 30 days 12 soldiers 196 soldiers 71 soldiers (99.3% of after 1992-93 (92% of 13) (99.5% of 197) (100% of71) 
vaccination 281) 

f. Antibody responses to anthrax vaccine require careful interpretation. The concentration of 
anti-anthrax antibodies that protects humans from anthrax disease is not precisely known. 
Similarly, the antibody level that protects against some other diseases is also unknown (e.g., 
pertussis, Lyme disease, meningococcal, pneumococcal, typhoid, mumps, poliovirus, yellow 
fever). The laboratory test that indicates whether someone is protected from disease is 
sometimes referred to as the "clinical correlate of immunity." 

g. USAMRIID and the Centers for Disease Control & Prevention (CDC) are jointly investigating 
the clinical correlate of immunity for anthrax vaccine. Much of the effort involves animal 
research jn which lab tests (such as antibody levels) will be evaluated to find the dividing line 
that separates survivors from the deceased. 

LTC )(6) ASG-HCA/DSNI(b)(6) ] 
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SUBJECT: Information for Heatthcare Providers on the Additional Temporary Slowing and 
Future Resumption of the Anthrax Vaccine Immunization Program (A VIP) 

1. Purpose. To inform Immunization Clinic Staff and Vaccine Providers about the Further 
Revision of the A VIP. 

2. Current Situation. 

a. In 1996, the Department of Defense (DoD) identffied anthrax as the number-one 
biological-warfare threat. To counter this grave and urgent threat, DoD implemented the AVIP. 
We are short of vaccine necessary to sustain the current program. Due to this, there will be a 
slow down of the execution of the program. DoD will continue to protect personnel at highest 
risk. 

b. Effective 27 November 2000, DoD will further reduce the number of personnel receiving 
anthrax vaccination. Vaccination will now be limited to personnel assigned or deployed on the 
ground in Southwest Asia (Kuwait, Saudi Arabia, Bahrain, Jordan, Qatar, Oman, Untted Arab 
Emirates, Yemen, and Israel) for more than 30 consecutive days and those personnel afloat in 
the Persian Gulf who have the potential of being committed ashore. Anthrax vaccinations of 
other personnel will resume when adequate FDA-released supplies of vaccine become 
available. 

c. On-hand, open anthrax vaccine vials will be used at their current location to continue the 
immunization series for individuals already in the program, until this category of supply is 
exhausted. The U.S. Army Medical Material Agency (USAMMA) will provide redistribution 
instructions to move un-opened vials to support the SWA mission. Follow shipping instructions 
carefully to prevent improper conditions during transit. 

d. Some Service Members will have received fewer than the FDA-recognized 6-dose series. 
DoD wants its personnel to receive all six doses and to receive annual boosters. DoD is 
obliged by the shortage to defer additional vaccinations until vaccine supply is restored. 

e. The six-dose basic series of anthrax vaccine, with annual boosters thereafter, provides full 
protection. Receiving fewer than six doses provides the recipient some level of 
anthrax-fighting antibodies, enhancing personal, around-the-clock immunity. Each dose of 
vaccine is like climbing another step in a staircase or a ladder. Getting several doses provides 
valuable, although partial protection. 

f. It is not physically harmful to the individual to get less than the recommended number of 
doses in any vaccine schedule. Public-health experts agree on this. The only concern is that a 
person is not considered fully protected until after the six-dose basic series. 

~· Once the anthrax vaccine supply is restored, people whose dosing schedule was 
Interrupted will not need to start the series over from the beginning. Memory cells of the 
immune system remember how many shots people receive. One simply resumes the anthrax 
vaccination series where he or she left off and adjusts the timing for the next dose. This is a 
long-held finding of the CDC's Advisory Committee on Immunization Practice (ACIP), as well 
as that of our civilian advisors on the Armed Forces Epidemiological Board (AFEB). [MMWR 
1994;43(RR-1):1-38 ftp://flp.cdc.gov/pub/Publications/mmwr/rrlrr4301.pdf] DoD is also 
consulting with the FDA on planning resumption of full-scale program Implementation. 

h. All anthrax vaccinations must be entered into each Service's Immunization Tracking System 
(ITS). For the Army, this is MEDPROS; for the Air Force, MITS; and for the Navy and Marine 
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Corps, SAMS. As soon as possible, enter any backlog of immunizations that have not yet 
been entered. 

i. Clinics must continue to perform quality-improvement evaluation of clinical practices that 
enhance immunization delivery. 

j. To minimize waste in vaccinating, use a syringe and needle with little hub space. We 
recommend the following items: 

NSNDescriptionUnit of Issue 

6515-00-655-5751518 inch, 25 gauge needle PG 

6515-00-982-4206 Tuberculin, Icc syringe PG 

6515-00-982-4205 Needle and Syringe Hypo Icc PG 

For more detailed logistic information, consult with your service representatives, or contact the 
US Army Medical Material Agency's website: 
http:llwww.armymedicine.army.miJiusamma/anthrax/antxhome.htm. 

k. We will rely on the other pillars of our Force Health Protection Program (i.e., protective gear, 
biological-agent detectors, and antibiotics) to help protect those Service Members who have 
not completed the anthrax vaccination series. 

I. DoD is aggressively seeking a second U.S. source for anthrax vaccine. By having a second 
source, DoD can have greater confidence and comfort that a sufficient supply of safe and 
effective vaccine will be available in the future. 

m. Clinical questions regarding anthrax vaccines can be addressed through immunology 
and/or preventive medicine consultants. Additional information is available from the Anthrax 
Vaccine Immunization Program Agency, www.anthrax.osd.mll, 877-GET-VACC, 
avip@otsg.amedd.army .mil. 

3. Additional Background information. 

a. The United States has confronted similar shortages of vaccine over the years. The United 
States experienced a delay in supply of influenza vaccine in Fall 2000 due la~ely to 
manufacturing issues. The CDC's Advisory Committee on Immunization Pract1ces considered 
how best to prioritize a limited supply of influenza vaccine at its June 2000 meeting in Atlanta. 
There is currently a complete outage of adenovirus vaccine,, plague vaccine, and the 
intradermal form of rabies vaccine. This type of rabies vaccme is available to neither military 
nor civilian customers. 

b. The most notable example of a similar U.S. vaccine shortage came in 1984-85 with the 
national shortage of diphtheria-tetanus-pertussis (DTP) vaccine given in a 5-dose series to the 
nation's children. Public health experts and pediatricians agreed that the proper thing to do 
was to administer the first three doses in the DTP series to infants, but to postpone doses 
given later in childhood until supply was restored." [MMWR1984;33:695-6,1985;34:103-4, 
1985;34:231-2] 

LTC )(6) 
Approved by: COL Randolph 

4/12/0111:08AM 



Background: 

Anthrax Vaccine and Drugs Availability Program 
for Persons Possibly Exposed to Inhaled Spores 

Consent Form (Adults) 

CMAT ControUt 

2002039-0000011 

People who breathe in large numbers of anthrax spores may be at risk for developing anthrax 
infections in their lungs. Stwh infections are very serious and possibly fatal. As you know, you 
may have been exposed to spores during the recent antbnlx attack. 

Antibiotics (drugs) can prevent antbnlx infection in people exposed to spores. Not mnch is known 
about people who may have been exposed to very large numbers of spores, such as those in post 
offices or gcvernment bui1dings during the recent attacks. because this situation has never occurred 
before. The current recommendation to try to prevent infections in exposed individuals is to take 
drugs for 60 days. Sr.nne scientists and doctors have recommended the drugs be taken for longer 
than 60 days. Whether or not 60 days of drugs is enough is not known, because spores can stay in 
the body for a long time an.d may be herd to get rid ot: FDA has not approved use of any drug for 
more than 60 days to prevent anthrax disease. There are risks from taking drugs for a long time. 

There is also a vaccine for anthrax to immunize persons at risk of exposure to anthrax spores. We 
do not know if giving antbnlx vaccine along with drugs after a person is exposed to antbnlx spores 
is better than giving dc-ugs alone to prevent the disease. The Food and Drug Administration (FDA) 
has not approved anthrax vaccine for this use. There are risks to taking the vaccine. 

Because people like you may have been exposed to large numbers of anthraX spores, the 
Department of Health and Human Services (DHHS) is making anthrax vaccine available to ~e 
exposed who may want to take it to prevent anthrax disease, even though it has not been tested or 
shown to be efkctive for this use. 

Purpose of tile Program: 

This program is intended to make the vaccine and additional drugs available to all people whO may 
have been exposed to anthrax spores and who were advised to complete a 60.day course of drugs. 
It is very important that you understand that this use of the vaccine has never been tested in people 
and no one knows if it offeni any additional protection from infection. The vaccine is only 
available through this program. 

Deseriptlon of the Program: 

Although the current reconunendation to prevent antbnlx is to take drugs for 60 days, everyone 
who d<cidas to take pllii in this program will receive an additiona140 days of drugs to try to reduce 
the chances of anthrax infection. You may also take the vaccine if you wish. 

You do not need to take the vaccine to receive the dntgs. In addition, you can choose to stop ~aking 
drugs at the end of 60 days and not take part in this program. 

I 



Before you decide to take part in this program, there are several important things that you 
should know. You should read lhls form very carefully with a member of the program stall 
or your doctor au.d make sure that you know the risks and possible benefits before you agree 
to take part in lhls program. 

• Aotltrax vaccine has.!!!! been shown to prevent infection when given to people after 
exposare to anthrax spores. 

• The FDA has not approved the use of any antibiotic for more than 60 days or tbe use 
of amoxicillin for the prevention of anthrax. 

• The vaccine that you win receive in this program has not been approved by the Food 
and Drug Administration (FDA) for tbis use and is considered investigatloaal. 

• FDA has not approved this lot of vaccine (Lot FA V -063} because the eompau.y's 
license to produce the vaccine is under review. This lot of vacci:De has passed all of the 
vaccine maker's tests for use in humans. 

• You should not consider the vaccine as treatment for autbrax. The vaccine as giveD in 
this program has not been shown to give long term proteetlon against anthrax. 

• You may have undesirable side effects from taking the vaecine, 

Because the vaccine is not approved for this use, FDA eonsiders this a clinical investiaatf,on 
a:nd regulations require the collection of health information from you iD order to watch fer 
side effects or other problems. In addition, we will watch for any eases of anthrax. 

DIUIS is !!!!! making any reeommendatlon wbether you should or should not take this 
vacc:ine. DHHS is making the vaccine avaflable to you to aDow you to decide w•ether or not 
you wish to use the vaccine. 

If you decide to take the vaccine, you will get three shots of vaccine uruler the skin of your upper 
arm. You will get one shot evecy two weeks. Each shot is small {O.Scc). one-tenth of a teaspoon. 
You will get all of your vaccine shots in one month. 

In addition to the vaccine, you will also be given a I 5-day supply of drugs. You will be asked to 
retwn for a follow-up visit two weeks later to get the rest of your 40-day supply. · 

Do not stop taking the drugs without first talking to program staff or your doctor. 

Everynne in the program will be asked to keep a diary about their health for the first six-weeks 
after starting the program. You will also receive a phone call from the CDC staff at 2-months, 6-
months, !-year and 2-yeaxs after joining the program to keep track ofbow you are doing sud any 
problems you may have. 

You will be asked to take part in this program for a period of two years. Your taking part in this 
program is completely voluntary. You may drop out any time without penalty or loss of benefits to 
wbich you arc entitled. 
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Possible Risks: 

Anthrax Vaccine: 
The most common side effects are a sharp stinging or burning in your ann right after the shot. This 
pain usually goes away within a minute. Like many vaccines, the anthrax vaccine can cause 
soreness, redness, itching. and swelling in the ann that can last up to a week. A lump at the site is 
common. It usually goes away in a few weeks wiQJ,out treatment. From 5% to 35% of people who 
get the vaccine will have muscle aches, joint aches, headaches, malaise, rashes, chills, low~grade 
fever, or nausea. These symptoms usually go away within a week. 

Any vaccine can cause serious problems, which may require a hospital stay. For anthrax vaccine, 
these serious problems, such as allergic reactions, happen less than once in evecy 100,000 doses. 
Some people have reported serious chronic illnesses like Guillan-Barre Syndrome (a muscle 
weakness disease), chronic joint diseases or had miscarriagos and infertility after getting the 
anthrax vaccine. Data from over 500,000 people worldwide who did get the anthrax vaccine so far 
suggests that people who get the vaccine have the same chance of getting these health problems as 
people who do not get the vaccine. 

The anthrax vaccine cannot give you anthrax disease. 

Although unconfirm~ a recent preliminary study suggests that the vaccine may be linked with an 
increase in the number of birth defects when given during pregnancy. At this time no one knows 
for sure whether this vaccine can cause fetal harm. 

If you have the Human Immunodeficiency Virus (HIV) or another health problem that affects your 
immune system (such as if you are being given drugs to treat cancer), seek the advice of your 
program site coordinator or your personal doctor about how any medical problems you might have 
may be affected by receiving anthrax vaccine. New findings that we discover in this program will 
be reported to the site program coordinator and provided to you by them. 

Antibiotic Use: 
Drugs may have side effects. Reed the tact sheets on the three drugs. These deseribe the risks from 
taking each drug. Women should take note of potential problems to use of drugs during pregnancy. 
Follow medical edvice carefully. 

Please report any side effects you have in the first 6 weeks to your site program coordinator (as 
listed on your emergency contact sheet). After 6 weeks, please report side effects that you have by 
mailing a Vaccine Adverse Events Reporting Form (V AERS) to the eddress on the form (PO Box 
110 Rockville MD 20849-1100) and fax the V AERS form and Cover Sheet to the CDC's Centzal 
Processing Center at 1-404-639-8548. You will also need to report these side effects to MedWatch by 
callingl-800-FDA-1088 or by faxing the MedWatch form to 1-800-FDA-0178. 

Possible Benefits: 

We do not know if there is a risk of disease among people who have been exposed to anthrax 
spores and have taken 60 days of antibiotics. However, if there is such a risk,. then either 40 days 
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of additional antibiotics or 40 days of additional antibiotics and the vaccine may be of benefit in 
reducing the risk of disease. 

Alternatives: 

Anthrax vaccine is only available to you at this time through this program. 

If you do not want to take the vaccine. you may continue to take drugs either through this program 
or through your doctor. 

You also have the choice to not take extra drugs. 

Costs: 

Participants in this program will receive free of charge the vaccine and/or drugs and all services 
necessary to administer the vaccine. You will be responsible for your routine medical costs and 
charges not related to this program. 

Injury: 

If you are hurt as a result of being in this program, treatment will not be provided by HHS and may 
not be provided by [this site]. You (or your insurer, Medicare, or Medicaid) will be expected to 
pay for any care that is needed. By signing this consent form and agreeing to be in this program, 
you are not giving up any of your rights. If you believe tbat yon have been injured, please contact 
the National lmmwrizalion Information Hotline at 1-800-232-2522 (for Spanish speakers, csli 
1800-232-0233) for information on your rights and advice on how to proceed. 

Privacy: 

Your privacy will be protected to the extent legally possible. Information obtained from this 
program may be published. We would not publish your name or other infonnation that would 
identify you personally. The CDC, (local site), the vaccine maker, and the FDA will be sliowed to 
review medical and program records as part of their duty to protect people involved in this 
progrsm. 

Ifvou have any questions: 
If you have any questions shout this progrsm or want to report any side effects, you may contact 
the site progrsm coordinator. If you have questions regarding your rights as a progrsm participant, 
you may contact CDC Deputy Associate Director for Science (1-800-584-8814). 

Consent: 

A member of the program staff has explained this document in detail to me. and I freely consent to 
join this program. I understand the following: 

• I may continue to take drugs alone to prevent anthrax disease and that these are l.ilrely to be 
effective so long as I continue medication. 
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• If I choose to receive the vaccine as given in this program. I am unlikely to develop long~ 
lasting immunity to anthrax. 

• There have been no human studies to date that have shown whether the vaccine can be 
effective when given after exposure to anthrax spores. 

• The anthrax vaccine or the drugs can cause rare serious adverse reactions. 
• The doctors in charge may remove me from the program without my consent. if it is in my 

best interest mectically. 
• The risks and benefits of taking this vaccine. 
• That I may refu:se to join or may drop out at any time without penalty or loss of benefits. 

I have been given the time to ask questions freely and had them answered to my satisfaction. I 
have been given a copy of this informed consent form. I understand that nothing contained in this 
informed consent waives any of my legal rights as a volunteer. 

Please check one: 

_ I choose to be in the program and get 40 extra days of drugs 

_ I choose to be in the program and get 40 extra days of drugs and vaccine 

Printed Name ofVohmtcer Subject 

Signature of Volunteer Subject 

Permanent Street Address of Volunteer Subject 

Permanent Oty, State, Zip Code of Volunteer 
Subject 

Printed Name of Person Conducting Consent 
Interview 

Printed Name of Witness 

Date of Birth 
(ddlmmlyy) 

Date/rime 

Signature of Person Conducting Consent 
Interview• 

Signature ofWitness "'* 

• If the eonseat information was provided to a volunteer who does not speak or nad 

Date 

Date 

EngHsll, the persoa eondneting the iaterview should ind.iate that the information was presented 
in the subjeet's language:---------· 

•• Witness should be able to understand both English and the volunteer's language . 
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CHARTER 

DoD Select Agents Resoonse Task Force 

CMA T Control # 

200Z176.0000019 

1. PURPOSE. The Department of Defense (DoD) Select Agents Response Task Force 
(SARlF) will develop near-tenn, detailed contingency medical plans for protecting against, and 
responding to a smallpox outbreak or influenza pandemic affecting DoD installations or units 
both in CONUS or OCONUS. These plans will be coordinated with response plan.'\ being 
developed by the Department of Health and Humans Services. The Task Force will be co­
chaired by Health Affairs and the Anthrax Vaccine Immunization Program Agency. 

2. BACKGROUND. In the May 28, 2002 memorandum (Subject: Support for an Accelerated 
Vaccine Planning Effort), the ASD(HA) tasked each Service to nominate one expert from 
clinical medicine, medical planning, and medical logistics by June 3, 2002 to be on the task 
force. HA will then select one person from each of the Services• nominees to be members of the 
task force on a full-time basis for 4 months. The task force will be established June 11.2002 and 
end on October 11, 2002. 

3. ASSUMPTIONS. 

• The task force will operate from June 11, 2002 until October 11, 2002. 

• Office space, automation and administrative support wi11 be provided for the task force 
members. 

• No TDY funds wiJJ be available for nominees from outside the DC·metropolitan area 
my funds for such individuals nominated by the Services who are selected to serve on 
the task force will have to be provided by the nominating Service. 

• TDY funds to support the activities of the task force members (e.g .• any meetings at the 
Centers for Disease Control and Prevention in Atlanta) wiU be provided by Health 
Affairs. 

• Task force members will have at least a "Secret" clearance. 

• The vaccines available to he utilized in response to a smallpox event will be INDs. The 
contingency plans will be adjusted when approved vaccines become available. 

4. GOALS. Tbe goals of the DnD Select Agents Response Task Force are: 

• Develop an executable, detailed DoD Smallpox Response Plan using the CDC 
Smallpox Response Plan as a template with details specific to DoD siruations~ 



• Develop an executable, detailed DoD Pandemic Influenza Response plan using the 
CDC Pandemic Response Plan as a template with details specific to DoD situations; 

• Initiate reiterative planning at the Service-level such that detailed, Service 
implementation plans in support of the DoD plan are complete by the end of the same 
4-month period; 

• Coordinate/integrate DoD plans with HHS/CDC plans as appropriate; 

• Provide recommendations for institutionalizing the planning process for any other 
select agents; 

• Provide final plans by October 1, 2002. 

5. MEMBERSHIP. Membership will consist of 2 co-chairs and 1 selected nominee from each 
of the Services for a total of 5 members. Based on recommendations from the task force chairs, 
technical/expert working groups will be established as needed to assist the in the performance of 
its functions. In addition. the task force members may request the advice of DoD and non-DoD 
experts to enable it to carry on its work. 

6. MEETINGS. Members selected to the task force will be temporarily assigned for a period 
of 4 months beginning June 11, 2002, and ending October 11, 2002. The co-chairs will 
determine formal meetings of the task force. The first meeting of the task force will be on June 
II, 2002. 

WORKING GROUPS. Continuing or ad hoc working groups shall be established as needed. 
The co-chairs of the SARTF shall appoint members and designate one of them to serve as the 
chairperson. When necessary, a work group may request the advice of DoD and non-DoD 
consultants to enable it to carry on its work. 

7. SUPPORT AGENCY. The Anthrax Vaccine Immunization Program Agency, Office of the 
Surgeon General, Department of the Army, has agreed ro, and the Deployment Health Support 
Directomte, Tricare Management Agency shall also be responsible for providing administrative 
and staff support of the DoD SA RTF. Details of that support will be coordinated by the director:s 
of those agencies. Administrative support is defined as budgeting, funding, fiscal control, 
manpower control and utilization, personnel administration, security administration, space, 
facilities, supplies automation support, and other administrative services. 

8. REPORTING CHAIN. Memben; of the task force will report to the Health Affairs co­
chair. The co-chairs wil! report to the Deputy Assistant Secretary of Defense for Force Health 
Protection & Readiness. 

9. INDIVIDUAL PROCUREMENTS. The SARTF is not authorized to advise on individua1 
procurement actions. No matter shall be assigned to the SARTF for its consideration that would 
require any member of the SA RTF or working groups to participate personally and substantially 



in the conduct of any specific procurement or place him or her in the position of acting as a 
"procurement official," as that term is defmed pursuant to law. 

10. DELIVERABLES. 
• An executable, detailed DoD Contingency Smallpox Response Plan by October 1, 2002; 
• An executable, detailed DoD Contingency Pandemic Influenza Response Plan by October 

I, 2002; 

• Recommendations to institutionalize this planning process for other select agents; 
• At least monthly progress reports and briefings to the DASD(FHP&R) and others as 

directed~ 

11. DURATION OF THE DOD SELECT AGENTS RESPONSE TASK FORCE. This 
charter will expire on October 11, 2002, unless renewed, or terminated earlier, by the ASDHA. 

William Winkenwerder, Jr., M.D. 
Assistant Secretary of Defense for Health Affairs 

ASD(HA) Approval Date: 



Tt-110 ASSIST'INT SECRETARY Or DEFENSE 

W4SHINGTCN. C, C. 203DJ~ttD0 

MAY 282m2 

MEMORANPUM FOR ASSISTANT SBCRETMY OF THB ARMY (MA!lA) 
ASS!S'!ANT SBCRETMY OF THE NAVY (M&RA) 
ASSISTANT SI!CRl!TARY OF THI! AIR FORCE (MA!lA) 

SUBJECT: SuppCf\ for an Aecelenrtec! Va<:cine l'lanninB B!TCTt 

RBF'I!llENCES: (a) DoD Direclive 6205.3, ''PoD lmmw>izaticn Program for 
Biological Warfll.l'CDefOIIIIc,~ November 26, 1993 

(b) DoD Direotive 5116.1, "Assi&tant Secretary of Defense for Health 
Affairs (ASD(HA)),"May:!.7, 19!14 

(c) PoP lnslnlolion 6205.2, ''Immunization Raquin:m..,ts," 
October 9, 1986 

Action is under way to increase lm:.erC~gcncy Ya&Qine poUcy coordination to 
oupport development, p:oductiotJ, diS1ribuiiOl1 and u•• ofvaccinos fat pmlecUon asablsl 
biological warfare agents and other threats to public beAI!b. Within DoD, lbc Depll!)' 
Scorelary·ofDefonso is directing our ouppart. In anticipation oflhc e&lobliahment of a 
more foiJnal Slnlcturo, we must immec!ia1ely aceelera.te DoD plarmin!l and IICiiono 
noce&sory to protect againot sych threats. Our initial efforts wll! focus on establisblns a 
near-term contingency plan fer respondlng to oelect diae .. • outbreala:. 

ln arder.to accelerate our work, 1 ~ under the aulhorities cf~fet'CllCH (•), (b)a 
and (c), establishing a task force with the objective of •ubmitti"'l detailed contlngOIIC)' 
plms by October I, 2002, with monthly intorim reports to !he USD(P&R). There are two 
immediate actioos that require yaur assbtance snd suppon: 

l. The Army, "' Executive Agenllbr the DoD Immunization 'Program lbr 
Biological Warfare Defen&e, will have the lead for &Upporting 1he !ask forllo. 
This builds upon the exeellent work of !he Anthrax Vaccine Illununizaliorl 
Program (A VlP) Agency, which has already taken on broader vaccil!o 
program roles. 

2. The task force wlll be established Junell, 2002 to develop detalled 
contingency plans for addressins select disease outbreaks. This task fCI1:e will 
work full·tillle for four man Ills 10 produce the required plllllll. I roquH!Ihlll 
each MiUtary Dcpartmont identil)r approptia.te ntititory medical ""P•rli 10 
participate on tbis task force. Plcase nomi~ate on• expert for oach of !be 
following: clinical medicine, preventive medicine, medica! plannins, and 
medicallogisties by Monday, June 3, 2002. We will selaot one individual 
from each Service fer pamciparion in lhe task farce. 
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This task force will work closely with representatives from the Depanmeut of 
Health and Human Services, and with other representatives from acro&s the fc:deraJ 
government The Deputy Ass)stant Secretary of Defense (Force Health Protection and 
Readiness) will oversee the task force and report to me. l plan to work in cloM 
collaboration with the Assistant Secretary for Hcallh, Department ofHcatth and Hwnlll 
Semees who has expressed a stron& inte:esl to e11ablishjoint collaboration aow. lbe 
Under SecrcW'y of Defense (Pcrsannal &. Rr.:Bdiness) baa ~~.Sked for an iuitial reJ)OJ\ 
wimin 4 weeks. 

A meeting will be held on June 11,2002 with the task fi ua.liU'th u\line me 
requirements and expectation&. My POC is COL TcrtY. Rauch,,~.;.(b...:;)..;..(6.;..) __ ___. 

"; 
USDCP&R) 
USD(AT&L) 
JCS (J-4) 
Surgecns OeneraJ 

w:w~~~. 
William Winkenwc:rder, Jr .• M.D. 

Director. Adminis1ration & Management 
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UNDER SECRETARY OF DEFENSE 
4000 aP'EN!IE PENTAGON 

WASHINGTON, a.c. 1!0801...4tXIO 

M!!MORANDUM t'OR SBCRBTARY OFTHJ! ARMY 

SUBJBCl~ Opota1ional Planning for Smallpolt Atlaek .nm.- . 
lD your role as DoD Executive Agent for the Immunlzadcn Proarmn for Biolajieal 

Warfare Defe1111o, I request your assistallce m clirel:ting a tri-Serviee. multiclitoipiiDuy 
proceas team for operational planniag of the Department' a Pf"Parodneas and""'~'"""' to a 
smallpox attack. 

Our vaccine requimnents and other me<Heal ., .. b most be CC<TOiate4 to a _..,t 
of operations that clearly definea our response to binw•rfate attacks. Consequ"""" 
management of a smallpox outbreak requlnoo lnten,. IMdical plmnlns lhat io nnted m"" 
overarchina operational plan. lly dofi"iaa our -ponoe baaocl upon taotioal-, 
logiatica, and doclrlno, we can more effcedvely cnft vaccine pol!dea and other forooo 
boalth protection mea.<ln'e$ that oupport our operalional objective&. In oddlticm, it will loo 
necessary to add ..... how we wUlaynchronlze our efforts with other--mvolvo4 m 
tho Fodera! Response Plan. However, our illitial fncus should bo upon tho specific mlca 
and respon8iblliti .. of DoD for eniurma the prateotion ud roadinea& of lho rom.. · 

lD the Dell-tenn, thla 1e11m abou.ld fooua on tho foHowlag aubjoot.......: 

• A review of existing doctrine \hut idnntff!cs appropriate combat hea11b support 
for a smallpox auack, and lhe addldonal medical aaseta and poHcies n..,...ary 
to cffcctl.vt:ly lliUjlPOit this coJUinaeccy . . 

• A conoept of operations for DoD's medlail response to domestic acta of 
blotemll'lsm involViDS smallpox aod tho DBCOI81U)' medical aervicos-vaocines, 
evacuation ussets, patient dCCODianlinalion, modil:alloptics dism'buticn, and 
otbor policies-that will effectively oupport thi8 coll1ingency. 

• An outline of what protective me&~ures we can lmplemellt Immedlalcly (within 
the next 30 days) witb cummt mourees and other ccllllttBinta, and then wbat 
we can """"mplish over. tlmf-.3 months, 6'monthl, I year, 18 montbi.IIDd 2 
years. 

While tbiB illitiative will focus 011 medlcalltsruia. it will benefi! from a bEOad 
rsnse of occupational expertise from !he s.m ... 10 a<!dTeaa otber:zelevant _...of 
d!Baster CODBeqUCIIee Dl81lagement 'lbiR plannins will be valuable for lhe Depat!DJIIJit ill 
shaping policy daciaions, tesouroe requiromenta,IIDd traiJ1ins ataD<Icds for theae . 0 

Frll!ll· TrOffla A18l1tant Stc Pue 011 
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seenarios. Additionally, it will creotc cm opcmtionlll template and planniJl& &u.ide for uur 
interface with other federal asenoioe for rcspoaclinsto a biolopeal warf1ll'C alUWk.. 

I request a concept and milcstollC prcsc.uLAuun ou theac plans at the Executive 
Councll for DoD Medical Procrams (a rc&ulaily 11dlcdulcd meednalnvoJviDs medical 
leadcrahip of the Sarvil:OII, TRICARE, !oint Staff, and Hcaldl Afflirs Policy b"tatf) on 
March 6. 2002. My pulnt of contaCt on this issue Ia Ma. Ellen Embrey. my ;;;:_D~u:;;:.<,__ 

Assi.&tant Sc&."Il'uay of Defense (Force Health Protection and Readiness), at ~b~6.~-_,~ 

b • I will ~unlinuc to mafnadn ovcrsi~:ht over thia effort. and schedule subsequent 
m~s and plannblg seasJons on this subject through direct coordination with the Army 
Surccou General. Thank you for your ass.istanco on thia iatue, anc:lllook forward to 

continued dialogue an how we d ... :: iDiliallvc. 

David S. C. Chu 

TOTFL P.B2 

Frac• Ta-Ofl ice Asr lrtaht Sec p.,. OGZ 
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TRANSACTION REPORT 

Tranllmlaalon 
Tranaaetlon(al completod 

NO. TX DATE/TIME DESTINATION DURATION PGS . RESULT MODE 

046 MAR. 19 16:59 l(b)(6) I o• oo· 15" 001 OK N ECM 

MEMORANDUM FOR. SECRETARY OF THB A.RMY 

THROUGH: USD (Personnel &. Readiness) 

SUBJCCT: Force Health Protec:tion Recommendations for Smallpox Virus 

Reference: DoDD 6205.3 DoD hnmunization Program for Biological Warfare Defbnac 

ln U:Cordance with the above Directive, I .request th•t the Secretary of the Anny. as 
the DoD Executive Agent for the lnununi~tion Program for Biological Wufare Defontc. 
provide me with recommendations to enhance total force protection against smallpox 
virus. These recommendations will facilitate my subsequent instructions to the Military 
Departments on the immunization of DoD personnel. The recommendatio111 sboldd 
address infonnation on obtaining a portion of tho currenllicensed vaccina stockpile. 
storage and distribution ofthe vaccine. and a plan for its use and the use of Vaccinia 
immune globulin. I requeat 1hi• infonnation be providod within 30 daY§ g(tho 1, of this 
memorandum. My point of contact for this is COL Jeny Jenninpf(b)(6) • 

(C: 
USD(AT&L) 

J. Jarrett Clinton, MD. MPH 
ActinG Assistant Secretary 

P. 001 



Myths and Facts About Anthrax Vaccine 

• MYTH: Anthrax vaccine is dangerous and can cause death. 
FACT: Medical experts agree: no deaths and only rare serious side effects have 
been caused by anthrax vaccine. The Deparbnent of Defense, Food and Drug 
Administration, Centers for Disease Control and Prevention, and an independent 
panel of civilian physicians review reports of death or serious illness that might 
possibly be associated with anthrax vaccination. These groups all agree that 
anthrax vaccine is not associated with any unexpected patterns of adverse 
events. The National Academy of Sciences' Institute of Medicine reported in 
March 2002, "There is no evidence that life~threaten!ng or permanently disabling 
immediate-onset adverse events occur at higher rates in individuals who have 
received AVA [U.S. anthrax vaccine] than in the general population.~ In rare 
cases, patients experience serious adverse effects; these are treated and 
followed appropriately. 

• MYTH: Anthrax vaccine causes terrible side effects. 
FACT: Based on over 30 years of anthrax vaccine use, we know that severe, 
albeit transient, injection site reactions do occur. lt is known that from 30 to 60 
percent of people who receive anthrax vaccine will develop an injection site 
reaction (less than one. inch). About 1 in 100 develops a reaction five inches in 
diameter or larger. The rate of side effects away from the injection site is about 
the same as otller vaccines: from 5 to 35 percent, with these events going away 
within a few days. The National Academy of Sciences' Institute of Medicine 
reported in March 2002, "Local events, especially redness, swelling, or nodules 
at the injection site, are associated with receipt of AVA [U.S. anthrax vaccine], 
are similar to the events observed following receipt of other vaccines currently in 
use by adults, and are fairly common" and ''There is no evidence that life­
threatening or permanently disabling immediate-onset adverse events occur at 
higher rates in individuals who have received AVA than in the general 
population." 

• MYTH: Women have long-term side effects from anthrax vaccine more than men. 
FACT: Women experience more small injection site reactions than men. For 
skin reactions smaller than one Inch in diameter, the likelihood is 60 percent for 
women and 30 percent for men. For side effects away from the injection site, the 
rates for men and women are about the same. 

• MYTH: Antibiotics are more effective than anthrax vaccine. 
FACT: There is no better round-the-clock protection against anthrax infection 
than the anthrax vaccine. Antibiotics are effective when started immediately or 
very soon after exposure. However, not all exposures can be predicted in 
advance or even detennined in very early stages, particularly in certain military 
situations. In such situations, the consequences for military personnel and their 
mission could be dire. This is not a risk DoD can afford to take. DoD will therefore 
vaccinate ahead of time for the best protection. 



• MYTH: Anthrax vaccine only protects against cutaneous anthrax. 
FACT: While no vaccine is 100% effective, this vaccine will greatly reduce the 
risk of contracting anthrax regardless of route of exposure. Based on human and 
animal data, the National Academy of Sciences' Institute of Medicine concluded 
in March 2002 that anthrax vaccine is "an effective vaccine for the protection of 
humans against anthrax, including inhalational anthrax, caused by a!l known or 
plausible engineered strains of Bacillus anthracis." 

• MYTH: Anthrax vaccine won't protect against all strains of anthrax. 
FACT: Every disease~causing strain of BaciHus anthracis produces the same 
protein, a protein that is required to cause disease. The vaccine induces the 
production of antibodies that neutralize that protein. The National Academy of 
Sciences· Institute of Medicine concluded in March 2002 that "it is unlikely that 
either natura!ly~occurring or anthrax strains with bioengineered protective antigen 
could both evade AVA (the U.S. anthrax vaccine] and cause the toxicity 
associated with anthrax.·· 

• MYTH: Some Jots of anthrax vaccine cause more problems than other lots. 
FACT: Based on self-administered surveys and spontaneous reports, lot-to~lot 
comparisons in the various human safety studies pertorrned to date found no 
meaningful differences based on lot. No vial of anthrax vaccine was distributed 
by the manufacturer without lot-specific manufacturing and testing data, explicitly 
reviewed and approved by the Food and Drug Administration (FDA). The 
Department of Defense uses only vaccine lots that the FDA released as meeting 
all applicable standards. 

• MYTH: The anthrax vaccine is based on old technology. 
FACT: Anthrax vaccine was invented using mid-century technology that also led 
to highly successful vaccines against tetanus, diphtheria, and other infectious 
diseases. Today's manufacturing of anthrax vaccine by BioPort meets all current 
Food and Drug Administration standards of production. 

• MYTH: The Department of Defense added squalene, an oil naturally produced in 
the human body and by bacteria, to the vaccine in 1990~91 to stretch the supply. 
FACT: No one added squalene to anthrax vaccine. Food and Drug 
Administration {FDA) scientists found trace quantities of squalene in anthrax, 
diphtheria, and tetanus vaccines (less than the natural level of squalene in the 
human bloodstream). The FDA notes that these minute quantities could have 
come from the bacteria involved or from processing during FDA tests (squalene 
is present in the oil in fingerprints). The FDA called the squalene in vaccines 
"naturally occurring and safe." 

• MYTH: The Food and Drug Administration revoked the license of BioPort, the 
Department of Defense's vaccine supplier, because of manufacturing problems. 
FACT: BioPort's predecessor, the Michigan Biological Products Institute (MBPI), 
owned by the State of Michigan, approved renovations in 1995 for the Lansing 



facility. In 1997, the Food and Drug Administration (FDA) issued a notice of intent 
to revoke licenses issued to MBPI. MBP! responded within 30 days with a 
strategic plan for compliance to FDA standards. The manufacturer voluntarily 
closed the anthrax vaccine production line in January 1998 for renovation. 
BioPort submitted a highly detailed set of quality control documents to FDA in fall 
2001. FDA approved BioPort's facilities and processes, as they relate to the 
manufacture of anthrax vaccine, on January 31, 2002. 

• MYTH: The Centers for Disease Control and Prevention use of anthrax vaccine 
to Congressional staff and U.S. Postal Service workers was "experimental" and 
"investigational," requiring informed consent, so the Department of Defense's use 
of anthrax vaccine requires consent from serv!cemembers as welL 
FACT: The Department of Defense's use of anthrax vaccine in the Anthrax 
Vaccine Immunization Program for pre-exposure prevention using six doses over 
eighteen months is consistent with the Food and Drug Administration-licensed 
use of the vaccine. The Centers for Disease Control and Prevention offer of 
anthrax vaccine for Congressional and U.S. Postal Service workers used anthrax 
vaccine for "post-exposure prophylaxis" in three doses. This is not a Food and 
Drug Administration-licensed use of the vaccine, therefore, in that case (post­
exposure), the vaccine was administered under an "investigational new drug" 
protocol, with informed consent. 

• MYTH: The anthrax vaccine can cause miscarriages. 
FACT: There is no study to support this claim. Consistent with the national 
standard and the Centers for Disease Control and Prevention recommendation. 
the Department of Defense policy does not vaccinate pregnant woman. Women 
who receive the vaccine get pregnant and deliver children at the same rates as 
unvaccinated women. A preliminary report (not yet published, not reviewed by 
peer scientists} suggested that women vaccinated during pregnancy might have 
an elevated rate of birth defects. However, medica! scientists and study experts 
who have reviewed this pre!1minary information expressed concerns about the 
study's methods, and recommended further analysis. The Department of 
Defense is working with the Centers for Disease Control and Prevention to see if 
these preliminary data are accurate, or if they are· not. 



COMMENTS ABOUT ANTHRAX VACCINE 

SAFETY AND EFFECTIVENESS 

"The committee finds that the available evidence from studies with humans 
and animals, coupled with reasonable assumptions of analogy, shows that 
AVA [anthrax vaccine adsorbed] as licensed is an effective vaccine for the 
protection of humans against anthrax, including inhalational anthrax, 
caused by all known or plausible engineered strains of 8. anthracis."' 

Institute of Medicine Report: The Anthrax Vaccine: Is it Safe? Does it 
Work? Washington, DC: National Academy of Sciences, March 6, 2002. 

"The committee found no evidence that people face an increased risk of 
experiencing life-threatening or permanently disabling adverse events 
immediately after receiving AVA, when compared with the general 
population. Nor did it find any convincing evidence that people face 
elevated risk of developing adverse health effects over the longer term, 
although data are limited In this regard (as they are for all vaccines)." 

Institute of Medicine Report: The Anthrax Vaccine: Is it Safe? Does it 
Work? Washington, DC: National Academy of Sciences, March 6, 2002. 

"The range of reported side effects experienced by recipients of the 
anthrax vaccine are In line with previously published reports and 
compatible with similar vaccines. There are no convincing data 
demonstrating long-term adverse health impacts to recipients of anthrax 
vaccine, although additional studies are in progress." 

Armed Forces Epidemiological Board (AFEB), civilian physicians and 
scientists advising the Surgeons General, report of March 1, 2002. 

"The Food and Drug Administration's approval to resume production of the 
anthrax vaccine is welcome news for our fight against bioterrorism. For 
more than 30 years, the anthrax vaccine has been a safe and effective way 
to protect people from this deadly disease. Health officials did the right 
thing in providing vaccine to Congressional and postal workers. Anthrax 
spores can remain in the lungs for extended periods." 

Louis W. Sullivan, M.D., president of the Morehouse School of Medicine, 
former secretary of health and human services from 1989-93, as published in 
New York Times, February 10, 2002. 
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"Evidence indicates that this vaccine is effective in preventing cutaneous 
and inhalational anthrax; it is recommended for laboratory workers who 
routinely work with 8. anthracis and workers who handle potentially 
contaminated industrial raw materials. It may also be used to protect 
military personnel against potential exposure to anthrax used as a 
biological warfare agent. Annual booster injections are recommended if the 
risk of exposure continues." 

James Chin, MD, MPH, Editor, Control of Communicable Diseases 
Manual, 17th Edition. 2000. 

"The AFEB was concerned and somewhat surprised at the criticism 
surrounding the program given the high level of professionalism that had 
characterized this effort .... Anthrax vaccine is a fully licensed FDA vaccine. 
The vaccine does cause local side effects, but has an excellent safety 
profile. The Anthrax Vaccine Immunization Program has carefully tabulated 
person-specific immunization data and has assiduously investigated 
reported complications associated with receipt of anthrax vaccine. These 
data have been regularly reviewed by the board and attest to the safety of 
the vaccine." 

Armed Forces Epidemiological Board (AFEB). civilian physicians and 
scientists advising the Surgeons General (http://www.tricare.osd.millafebl), report 
of March 29, 2000. 

"I think what we can talk about is the vaccine and the studies that have 
been done to show both its safety and efficacy, and the FDA has been 
involved in those studies, and it is on that basis that we can say the 
vaccine is safe, and it's also effective." 

David Satcher, MD, PhD, Surgeon General of the United States, To U.S. 
House of Representatives Committee on Government Reform, August 3, 1999. 

01The only known effective prevention against anthrax is the anthrax 
vaccine. Treatment of cutaneous anthrax infection involves administration 
of antibiotics. In the case of pulmonary anthrax infection, therapy has been 
of limited benefit, except when given immediately after exposure." 

Later, page 19, 11 Mr. Chairman, we believe anthrax vaccine is a safe 
and effective vaccine for the prevention of anthrax disease -an often-fatal 
disease. Our confidence In this vaccine, like all vaccines, is based upon 
four components: first- the clinical trials and subsequent clinical 
laboratory experience with the vaccine; second - ongoing inspections of 
the manufacturing facility; third- our lot release requirements; and fourth .. 
our ongoing collection of adverse event reports. We will continue our 
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efforts in all four of these areas, with the anthrax vaccine and all vaccines, 
to assure that only safe products are on the market." 

Kathryn C. Zoon, Ph.D., Director, Center For Biologics Evaluation And 
Research (CBER), Food & Drug Administration (FDA), To U.S. House of 
Representatives Subcommittee on National Security, Veterans' Affairs and 
International Relations, Committee on Government Reform, Hearing on DoD's 
Anthrax Vaccine Immunization Program, Apri129, 1999. 

"Mr. Chairman, we are aware that some people question the safety and 
efficacy of the anthrax vaccine. Let me be clear. We believe that for 
persons at high risk the licensed anthrax vaccine is safe and effective for 
the prevention of the often-fatal anthrax disease." 

Kathryn C. Zoon, Ph.D., Director, Center for Biologics Evaluation and 
Research (CBER), Food & Drug Administration (FDA), To U.S. House of 
Representatives Subcommittee on National Security, Veterans' Affairs and 
International Relations, Committee on Government Reform, Hearing on DoD's 
Anthrax Vaccine Immunization Program, April 29, 1999. 

"Killed anthrax vaccines appear to be effective In reducing the risk of 
contracting anthrax with a relatively low rate of adverse effects. Further 
research should be restricted to testing new vaccines only." 

The Cochrane Collaboration, internationally respected group of scientists 
who apply principles called evidence-based medicine (http://www.cochrane.org), 
"The effectiveness and safety of vaccines against human anthrax: A systematic 
review," Vaccine 1998; volume 16: pages 880-884 

THREAT 

"Anthrax represents the primary biological warfare threat to United States 
forces and Interest. II is the most widely adopted agent in foreign 
biological warfare programs. An attack will likely come with little to no 
warning with potential catastrophic Impact. Because of this, anthrax 
deserves its reputation as an effective and deadly biological warfare 
agent." 

Rear Admiral Lowell Jacoby, United States Navy, Director of Intelligence, 
Joint Staff J2, To U.S. Senate Committee on Armed Services, Hearing to Review 
the DoD Anthrax Vaccine Immunization Program, Apri113, 2000. 
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CONGRESSIONAL SUPPORT 

"And in my view, there's no question when you move into an area of 
possible risk with anthrax that you should vaccinate." 

Later. "I've supported this program from that-from my perspective, 
my training and what I know about the disease. I think it would be 
unconscionable for us to knowingly allow our troops to be at risk from a 
credible, military threat of weaponized anthrax simply because 
misinformation and fear have seized control of this issue." 

Senator Wayne Allard, a veterinarian, U.S. Senate Committee on Armed 
Services, Hearing to Review the DoD Anthrax Vaccine Immunization Program, 
April13, 2000. 

COMMENTS FROM THE TROOPS 

"I view the anthrax vaccin~ is similar to any other force protection measure 
that l receive or use. I may not need the protection every day, but I never 
know when I'll need it. Consequently, for my safety and the safety of my 
teammates, I want aU the protection I can get." 

Later. "From my personal standpoint, and what I've observed in my 
team, taking the anthrax vaccine has not been an issue. I'm aware that 
there is information out that attempts to discredit this vaccine, however, 
I'm also aware that this is an FDA-approved vaccine and has been used 
successfully for years." 

Lieutenant (Junior Grade) Chris Rohrbach, United States Navy, Assistant 
Officer in Charge, Bravo Platoon, Special Warfare Group 8, Little Creek Virginia, 
To U.S. House of Representatives Subcommittee on Military Personnel, 
Committee on Armed Services, Hearing on the Anthrax Vaccine Immunization 
Program, September 30, 1999. 

"I believe it's [the threat's] very real. In fact, I'd feel very uncomfortable 
going into, going in harm's way with a teammate of mine that hasn't been 
vaccinated against the anthrax. That is one more casualty I'll have to worry 
about. If he gets vaccinated for anthrax, that's. as far as I'm concerned, 
that's one less thing that I need to worry about." 

Lieutenant James Randall, United States Navy, Head, Training 
Department. Special Warfare Group, To U.S. House of Representatives 
Subcommittee on Military Personnel. Committee on Armed Services, Hearing on 
the Anthrax Vaccine Immunization Program, September 30, 1999. 
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Department of Defense 
Anthrax Vaccine Immunization Program 

Information Pamphlet 

" ... I have a message for our military: Be Ready." 

President Bush, September 20, 2001, 
speech to the Joint Session of Congress 
following attacks on America 

Contact us at avip@amedd.army.mil or call877-GET-VACC (877-438-8222) 

Visit our website at www.anthrax.mil Summer 2002 



Department of Defense Policy 
Th~ Dc-partm~nt of Ikknsc will resume the Anthrax Vaccine Immunization Program 
{A VIP) consistent \\·ith L:.s. Food and Drug Administration apprm·cd labeling and the 
best practil'C ofmcdkinc. Our policy is to immunize military personnel. Emcrgcnl.'y-
1::-.sential DoD ci\'ilians and nmtrm:tor personnel, assigned to or deployed for more than 
15 LhJys in highL'r thrl'tll areas \\'ho..;c pcrforlllat1CC is i.?"SSL'!ltia\ l()r CeJ1ain mission ~:ritica] 
capahilittcs. 

Frequently Asked Questions 
WhatlsAnllwax? 

• Anthrax 1s a robust spore·forn11:19 bacterium (Bacillus anthracis) that can be stored for years. loaded into a 
vanety ot weapons. and produced in large quantities without sophisticated equipment. Inhaled anthrax is 99~-o 
lethal in an ~..<:lprotected. unvacc1nated populaiiOn. left untreated. 

Is Anltnx A Biological Warfare Threat? 

• The Uneat IS real and failure to prepare would result m grave consequences. A former Director of the Central 
Intelligence Agency. James Woolsey. referred to it as '"the single most dangerous threat to our national 
secunty in the foreseeable future.· 

• Seve~al countries have or are developing an offensive Oio!og1cal warfare capabil1ty using anthrax. 

• What we know about Iraq's olfens1ve biological warfare capability to deliver anthrax and their mtent to use it: 
Iraq conducted weapons tests in 1990: biological warfare bombs and warheads were moved to forward 
locations durr'lg the GJlf War: :housands of pounds of anthrax agent were loaded into missiles, aerial bombs, 
and spray tanks: and blood testing of Iraqi defectors yielded evidence of immunizat1on against anthrax. 

• Admiss1ons ir the posH::::old War era of the former Soviet Un1on·s mass1ve biological warfare capability 
confirmed ~heir anthrax and smallpox programs were highly developed. 

Why NolA Volunlaoy F<><SeMcememl>eo-s? 

• lt is impor!ant that Department of Defense personnel whose duties are essential to m1ssion critical capabilities are 
vaccmated aga1nst anthrax. both for their personal protection and for success of the military m1ssion. So vaccinat1on 
wi:l be mandatory. except as prov1ded under applicable medical and administrative exemption policies, similar to 
those DuD always had in place. Vaccination offers an extra layer of protection in add.tion to antibiOtics and other 
measures that IS needed fo· certain members of the Armed Forces. 

• We prov1de many different vaccines and medical procedures on a mancatory basis. when it is Known that the 
vaccine or medica, measure is sate and effective, and exposure or posstble exposure to an agent poses a real risk. 
Also. we fight and win as tearrs-1f one or several team members in areas of higher risk are not vaccinated and fall 
victim to anthrax. they could jeopardize the lives of other :eam members and mission success. 

• There is a long history of compulsory vaccinat1on within the U.S Armed Forces-tetanus. typhoid. and yellow 
fever vacc·nes were required of World War II soldiers with the foltowing results: 

0 cases of yellow fever 
1? cases of tetanus-despite 2.7 million hospital admissiors for wounds and injuries 
5 cases ~er 100,000 of typhoid fever-com;Jared to 42 cases per 100.000 1r1 World War l. 

• The Centers fer D1sease Control and Prevention·s (CDC) use of anthrax vaccine recently with Congressional 
and Postal Service employees was done with informed consent ... some 1ns1st the Department of Defense 
should obtain intormed consent of Service Members before anthrax vaccination. The Department of Defense's 
use of anthrax vaccine in the Anthrax Vaccme ImMunization Program for pre-exposure prevention using SIX 
doses over 1 B months is consistent with the Food and Drug Administration-licensed use of the vaccine. The 
Centers for Disease Control and Prevention offer of anthrax vaccine for Congressional and U.S. Postal Service 
workers usee anthrax vacc1ne for "post-exposure prophylaxis" in three doses. This is not a Food and Drug 
Administration-licensed use of the vacc1ne. Therefore. in that case (post exposure). the vaccine was 
administered under an "'investigational new drug" protocol, which required informed consent. 



• Some persons say just use antibiotics instead of anthrax vaccine, but there is no better round-the-clock 
protection against anthrax Infection than the anthrax vaccine. Antibiotics are effective when started 
immediately or very soon after exposure. However, not all exposures can be predicted in advance or even 
determined in very early stages, particularly in certain military situations. In such situations, the consequences 
for military personnel and their mission could be dire. This is not a risk we can afford to take. DoD will 
therefore vaccinate ahead of time for the best protection. 

Is Disciplmary Action Taken Against Servicemembers Who Refuse? 

• We anticipate that very few, if any, servicemembers will refuse to be vaccinated given more recent knowledge 
about the threat of anthrax and also about the validated safety and effectiveness of the vaccine. However, we 
begin with the assumption that any servicemember covered by this new mandatory policy who refuses 
vaccination may be uninformed about the facts related to the deadly effects of the anthrax agent and the safe 
protection afforded by the vaccine. Our first action with those who might refuse the vaccine will be to determine 
their concern and provide information. 

• This is a 1orce health protection issue. If a servicemember continues to refuse the vaccine, then a commander 
will manage the situation as he or she would for any fa!lure to obey a lawfui order, including educating the 
members about the A VIP as appropriate. 

• We expect servicemembers to comply with administration of this vaccine as for any other mandatory 
vaccination. It is corrparable to an order to wear body armor during armed engagement, or to don a protective 
mask in a suspected chemically or biologically contaminated environment. Any servicemember who does not 
comply with these measures endangers his/her own health, and places both their unit and mission 
accomplishment at risk. 

• Military and civilian judges uniformly have found orders for members to be vaccinated to be lawful orders. 

Vaccine Efficacy Studies Against Anthrax? 

• Field studies conducted in the late 1950s by Centers for Disease Control and Prevention researchers 
demonstrated more than 90 percent vaccine effectiveness in humans Uointly against cutaneous and inhaled 
anthrax). 

• Animal studies consistently demonstrate protecfion-non·human primates with only one or two doses survived 
lethal challenges over 500 times the median lethal dose (LD50) up to 2 years later. In all, 62 of 65 vaccinated 
monkeys {95 percent) survived inhalation challenge, but o of 18 unvaccinated monkeys {0 percent) survived. 
Similarly, 114 of 117 vaccinated rabbits survived, but unvaccinated rabbits died. 

• The Food and Drug Administration licensed anthrax vaccine as a safe and effective prevention against Bacillus 
anthtacis--the bacterium causing anthrax. The Food and Drug Administration reaffirmed this position in 
numerous testimonies to Congressional committees over the past three years. Based on human and animal 
data, the National Academy of Sciences' Institute of Medicine concluded in March 2002 that anthrax vaccine is 
"an effective vaccine for the protection of humans against anthrax, including !nhalationa! anthrax, caused by all 
known or plausible engineered strains of Bacillus anthracis.ft 

Is Anthrax Vaccine Safe ? 

• 18 safety studies of more than 500,000 vaccine recipients establish the safety of anthrax vaccine. 

• Based on over 30 years of anthrax vaccine use, we know that severe, albeit transient, injection site reactions 
do occur. Mild injection site reactions, such as redness, swelling, and tenderness (Jess than one inch), occur 
in up to 30 percent of men and 60 percent of women. About 1 In 100 develops a reaction five inches or larger. 
Such symptoms resolve on their own in a few days. 

• The rate of side effects away from the injection site--like fatigue, headache, muscle or joint pain-occur in 5 to 
35 percent of vaccine recipients; again, they typically resolve within 24 to 48 hours. As the National Academy 
of Sciences noted in their March 2002 report, these rates are similar to other vaccines. 

• Medica! experts agree: no death and only rare serious side effects have been caused by anthrax vaccine. The 
Department of Defense, Food and Drug Administration, Centers for Disease Control and Prevention, and an 
Independent panel of civilian physicians review every report of serious illness or death that might possibly be 
associated with anthrax vaccination. These groups all agree that anthrax vaccine is not associated with any 
unexpected pattems of adverse events. The National Academy of Sciences' Institute of Medicine reported in 
March 2002, "There is no evidence that life-threatening or permanently disabling immediate-onset adverse 
events occur at higher rates in individuals who have received AVA [U.S. anthrax vaccine] than in the general 
population.~ In rare cases, patients experience serious adverse effects; these are treated and followed 
appropriately. 



• If a serv1cemember has a senoJs reaction to anthrax vaccine, he/she will be exempted from further doses 
and will rece;ve full medical care. This oolicy is the same policy as for any vaccination or any service­
connected event. 

• As cf May 2002, the Department ot Defense administered more than 2.1 m;ll•on doses of anthrax vaccine 
to more :han 525.000 serv1cemembers. w1tt1 very few serious adverse events. 

• The anthrax vaccme was Invented usmg mid-century tecnnology that also led to highly successful vaccines 
aga1ns~ tetarus. diphtheria. and other Infectious diseases. Tcday·s manufactunng of anthrax vaccine by 
B1oPort meets all current Food and Drug Administration standards of produc:ion. 

• The Food and Drug Administration approved the renovations :o BlOPort's antnrax vaccine manufactunng 
faciht1es and processes. The license to manufacture anthrax vaccine has been valid without interruption 
s1nce 1970. BioPort's license was amended and approved by the FDA to reflect the renovated facilities 
and processes. 

Have Long-Term Cancer And Fertility Studies Been Conducted On Anttnx Vaccine? 

• Vi1ually no vaccine is stud;ed longituci1nally for career or effects on reproduct1ve health. largely because 
such problems have not previoLsly been see'l w1th any vacc1ne. Prevailing scientific knowledge. based on 
literally bi,llons o: vacc•natlons administered smce 1796. IS :hat vaccines do not cause such problems; the 
mam;factunng process and corstituents of anthrax vacc1ne are assent ally tho same as other vaccines. 

• Polio. hepat1tis B. tetanus. diphther.a. typhoid, measles-murrps-ru::Jella (MMR). a'ld many other vaccines 
'1ave nearly identical comments 1n thetr product labelmg regarding the lack of long-term studtes for cancer 
and fertility. 

If Personnel Oefened ~During The ''Slowdown," Oo They HaYe To Start Tile 6-Shot Series Over Again? 

• No. Based on expenence with anthrax vaccine and other vacc1nes. them IS no need to restart a muttt-dose 
vacc1ne serws. CiVIlian medical exper.s advis1ng the Centers for 01sease Control and Prevention 
recommend this pract;ce. Each dose IS like climbmg a set of stairs toward full im11un1ty. DoD will continue 
to study the protection conferred with fewer than SIX doses. 

• The Food and Drug Administration individually approves eactllot before release. 

Is DoD PiarlrWIQ Tc Use AI Of The Anttnx Vaccine Produced By BioPort? 

• No. DoD's policy took into account other :1ational security cons1derali0ns beyond the needs for military 
personnel. A certain amount of the produced vaccine will be reserved for contmgency use by other federal 
agenc1es 

• The OII1Ce of Homeland Secunty heads the planning effort among federal agencies for contingency use of 
the vaccine. 

Are There Vaccine Resistant Strains Of Anthrax ? 
• Every d1sease-causing stra;n of Bacillus anthracis produces the same protein, a protein that is required to 

cause disease. The vaccine if"lduces the production of antibiOtics that neutralize that protein. The National 
Academy of Sciences' Institute of Med1c1nc concluded in March 2002 that "it is unlikely that either naturally 
occurnng or anthrax strains with bioengineered protective antigen could both evade AVA [the U.S. anthrax 
vacc1ne] and cause the toxicity assoc1ated wit'1 anthrax:· 

What About Sqt-.e? 
• Squalene (a substance naturally found in the human body) has never been added to anthrax vaccine. 

::ood and Drug Administration (FDA) sc1entists found trace quantities of squalene in anthrax. drphthena. 
and tetanus vaccines (less than the ratura: level of squalene in the hurr.an bloodstream). The FDA notes 
:hat these m1nute quanti!ies could have come from the bacteria involved or from processing during FDA 
tests (squalene IS present !:llhe 011 1n fingerprints). The FDA called squalene 1n vaccines "naturally 
occurring and safe." 
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Department of Defense Policy 
The Ikpartmcr:t oflkl\:nsc ~,,j!J t\:sumc the Anthr<JX \'acL·inc Immunization Program 
(i\ \-'IPJ con~i~knt \\·tth l 1.S. Food and Drug Administration approv~d labeling and the 
best prHi..'ttcc ofmcdicinc. Our policy is to immuni;c militarJ' pcr ... tmncl. Emcrgcncy-
1::-.sL'lltial Dol) civi!iuns am! contractor personneL assigned to or deployed for more than 
! 5 days in higher threat area:-. whosL: pcrHm11ancc i:-. L'sscntial for certain mission criti~.:al 
i..'apabilitics. 

Frequently Asked Questions 
What ts Anthrax ? 

• Anthrax 1s a robust spore-form·ng oactenum (Bacillus anthrac1s) that can be stored for years. loaded into a 
vanety of weapons. and produced m large quant111es without sophisticated equ1pment. Inhaled anthrax is 99°0 
lethal in an unprotected. unvaccinated population. left untreated. 

1s Anttwax A Biological w..-111noo1? 

• The threat1s 'ea! and failure to prepare would result in grave consequences. A former Director of the Central 
Intelligence Agency. Ja~es W8olsey. referred to it as 'lhe single most c:angerous threat to our national 
sec--Jnty 1n the foreseeable future.·· 

• Several countries have or are developing an offensive biOlogical warfare capability using anthrax. 

• What we know about :raq's o!fens1Ve biological warfare capability to del:ver anthrax and their 1ntent to use it: 
Iraq conducted weapons tests If' 1990: biological warlare bombs and warheads were moved to forward 
locat1ons during the Gulf War: thousands of pounds of ant~rax agent were loaded into missiles. aenal bombs. 
and spray tanks· and blood test1ng of Iraq' defectors y1elded evidence of 1mmumzat10n against anthrax. 

• Adm1Ss1ons 1n the post-Cold War era of the former Soviet Union's mass1ve b1olog1Cal warfare capability 
confirmed their ant~1rax and smallpox programs were highly developed 

Why Net A Voluntafy Program For Servicemembers? 

• It 1S 1mportant thai Departme1l ot Defense personnel whose dut1es are essent1al to m1SS1on critical capabilities are 
vacc nated agairst ant:Jrax, bo:h for their personal protection and for success of the military mission. So vaccination 
Wll~ be mandatory. except as prov1ded under applicable medical and adminstrative exemptiOn policies. similar to 
those )oD always had in place. Vaccination offers an extra layer of protection .n addit1on to antibiotics and ot~er 
measures that is needed for certam members of the Armed Forces. 

• We provide many different vaccines and medical procedures on a mandatory basis, when it is known that the 
vaccine or med1cal measure is safe a1d elfect1ve, ar.d exposure or possible exposure to an agent poses a real risk. 
Also. we f1ght and win as teams-if one or several team merrbers 1n areas of h1ghe: risk are not vaccinated and fall 
V•Ctlr1 to anthrax, they could jeopardize the lives of other team members and miss1on success. 

• There IS a long history o' compulsory vaccination Within the U.S. Armea Forces-tetanus. typhOid, and yellow 
!eve- vaccines were required of World War II sold1ers With the following results: 

0 cases of yellow fever 
12 cases of tetanus--despite 2.7 million hospital admisstons for wounds and injuries 
5 cases per 100.000 of typhcid fever-compared to 42 cases per 100,000 in World War I. 

• Tne Centers for Disease Contra and Prevent1on·s (CDC) use of anthrax vaccme recently with Congressional 
and Postal Service employees was done With informed consent .. some 1nsist the Department of Defense 
should obtain nformed consent of SeiVice Members before anthrax vaccmation. The Department of Defense's 
use o! anth~ax vaccine in the Anthrax Vaccine Immunization Program for pre-exposure prevention usir.g six 
doses over 18 months is cons1stent with the Food and Drug Administration-licensed use cf the vaccire. The 
Centers for D1sease Control and Preven!IOn offer of anthrax vaccine for Congressional and U.S. Postal Service 
workers used anthrax vaccine for "post·exposure prophylax:s" i~ three doses. This is not a Food and Drug 
Administration· licensed use of the vaccine. Therefore. in tha! case (post exposure), the vaccine was 
administered under an .. ·nvestigational new drug" p~otocol, which required informed consent 



• Some persons say just use antibiotics Instead of anthrax vaccine, but there is no better round·the-clock 
protection against anthrax Infection than the anthrax vaccine. Antibiotics are effective when started 
immediately or very soon after exposure. However, not all exposures can be predicted in advance or even 
determined in very early stages, particularly in certain military situations. In such situations, the consequences 
for military personnel and their mission could be dire. This is not a risk we can afford to take. DoD wlll 
therefore vaccinate ahead of time for the best protection. 

Is Disciplinary Action Taken Against SeiVicemembers Who Refuse? 

• We anticipate that very few, if any, servicemembers will refuse to be vaccinated given more recent knowledge 
about the threat of anthrax and also about the validated safety and effectiveness of the vaccine. However, we 
begin with the assumption that any servicemember covered by this new mandatory policy who refuses 
vaccination may be uninformed about the facts related to the deadly effects of the anthrax agent and the safe 
protection afforded by the vaccine. Our first action with those who might refuse the vaccine will be to determine 
their concern and provide information. 

• This is a force health protection issue. If a servicemembercontinues to refuse the vaccine, then a commander 
wilt manage the situation as he or she would tor any failure to obey a lawful order, including educating the 
members about the A VIP as appropriate. 

• We expect servicemembers to comply with administration of this vaccine as for any other mandatory 
vaccination. It is comparable to an order to wear body armor during armed engagement, or to don a protective 
mask in a suspected chemically or biologically contaminated environment. Any servicemember who does not 
comply with these measures endangers his/her own health, and places both their unit and mission 
accomplishment at risk. 

• Military and civilian judges uniformly have found orders for members to be vaccinated to be lawful orders. 

Vaccine Efficacy Studies Against Anthrax? 

• Field studies conducted in the late i950s by Centers for Disease Control and Prevention researchers 
demonstrated more than 90 percent vaccine effectiveness in humans {jointly against cutaneous and inhaled 
anthrax}. 

• Animal studies consistently demonstrate protection-non·human primates with only one or two doses su!Vived 
lethal chaf!enges over 500 times the median lethal dose (LD50) up to 2 years later.ln an, 62 of 65 vaccinated 
monkeys (95 percent) survived inhalation challenge, but 0 of 18 unvaccinated monkeys (0 percent) survived. 
Similarly, 114 of 117 vaccinated rabbits survived, but unvaccinated rabbits died. 

• The Food and Drug Administration licensed anthrax vaccine as a safe and effective prevention against BacN!us 
anthracis-the bacterium causing anthrax. The Food and Drug Administration reaffirmed this position in 
numerous testimonies to Congressional committees over the past three years. Based on human and animal 
data, the National Academy of Sciences' Institute of Medicine concluded in March 2002 that anthrax vaccine is 
"an effective vaccine for the protection of humans against anthrax, including inhalationaf anthrax, caused by all 
known or plausible engineered strains of Bacillus anthracis.n 

Is Anthrax Vaccine Safe? 

• 1 B safety studies of more than 500,000 vaccine recipients establish the safety of anthrax vaccine. 

• Based on over 30 years of anthrax vaccine use, we know that severe, albeit transient, injection site reactions 
do occur. Mild injection site reactions, such as redness, swelling, and tenderness {less than one inch), occur 
in up to 30 percent of men and 60 percent of women. About 1 in 100 develops a reaction five inches or larger. 
Such symptoms resolve on their own in a few days. 

• The rate of side effects away from the injection site-like fatigue, headache, muscle or joint pain-occur in 5 to 
35 percent of vaccine recipients; again, they typically resolve within 24 to 48 hours. As the National Academy 
of Sciences noted in their March 2002 report, these rates are similar to other vaccines. 

• Medical experts agree: no death and only rare serious side effects have been caused by anthrax vaccine. The 
Department of Defense, Food and Drug Administration, Centers ior Disease Control and Prevention, and an 
independent panel of civilian physicians review every report of serious illness or death that might possibly be 
associated with anthrax vaccination. These groups all agree that anthrax vaccine is not associated with any 
unexpected patterns of adverse events. The National Academy of Sciences' Institute of Medicine reported in 
March 2002, "There Is no evidence that life-threatening or permanently disabling immediate-onset adverse 
events occur at higher rates in individuals who have received AVA [U.S. anthrax vaccine] than in the general 
population." In rare cases, patients experience serious adverse effects; these are treated and followed 
appropriately. 



• J1 a seMcemember has a serious reaction to anthrax vaccine. hershe wLI be exempted from further doses 
and will receive fuil med,cal care. This policy is the same policy as for any vaccination or any service­
connected event. 

• As of May 2002. the Departmen: of Defense admm•stered more tha'l 2.1 million doses of anthrax vaccine 
to more than 525.000 serv.cemembers. with very few se'ious adverse events. 

• The anthrax vaccine was invented using mid-century technology that also led to highly successful vaccines 
against tetanus. diphtheria. a'ld other infectious diseases. Today·s manufacturmg oi anthrax vaccine by 
B1oPort meets all cJrrent Food and Drug Adm1n1stra:ion standards of production. 

• The Food and Drug Administration approved the renovations to B1oPort's anthrax vaccine manufacturing 
!aci'rties ana processes. The licer:se to manufacture anthrax vaccrne has been valia Without interruptiOn 
since 1970. BtoPort's license was amended anC: approved by !he FDA to reflect the renovated ~acilitles 
and processes. 

Have ~Term Cancer- And Fertility Studies Been Conducted On Anthrax Vaccine? 

• Virtually no vaccine 1s studied longitudn'lally tor cancer or effects on reproducttve health. largely because 
such problems have not prev:ously been seen with any vaccine. Prevailing SCientific knowledge. based on 
literal•y oill!ons ol vaccinaliOns adminrstered since 1796. is that vaccines do not cause such problems: the 
mam.1facturing process and constttuents ot anthrax vaCCine are essentially the same as other vaccmes. 

• Polio. hepat1t1s B. tetanus. dip~theria. typhotd. measles-mumps-rubella {MMAj', and many other vaccmes 
have nearly ider.t1cal comments in their product labeling regatd1ng the lack of long-term studies for cancer 
and ferttl1ty. 

H Personnel Oefenoed IJot;flg Ourilg The ''Slowdown,'' Do They Have To Star1The6-Shot Series Over Again? 

• No. Based on experie('lce wtlh anthrax vaccine and other vaccines. there IS na need to restart a multi-dose 
vacc ne senes. Ctvitian medical experts advtsing the Centers for Dtsease Control and Prevention 
recommend !'lis practice. Each dose is ltke climbing a set of stairs toward lull immunity. DoD will contmue 
to study the protect1on conferred with fewer tr~an six doses. 

• Tile Food and Drug Admt:ustrat1on mdividually approves each lot before release. 

Is DoD f'tannng To Use AI Of The Anttwax Vaccine Produced By BioPort? 

• No. DaD·s policy took •nto account other national security constderations beyond the needs for military 
personnel A ceria1n amount of the produced vaccine w1ll be reserved for contingency use by other federal 
agenc1es 

• The Office of Homeland Securi:y heads the plannmg effort among federal agencies for contmgency use of 
the vacc1ne. 

Are There Vac:cile Resistant Strains Of Anttwax? 
• Every disease-caus1ng stra1n of Bacillus anthrac1s produces the same protein. a prote1n that is required to 

cause d1sease. The vaccine mduces the product1on of antibtotics that neutralize that protein The National 
Academy of Sciences· Institute of Medic1ne concluded m March 2002 that "it is unlikely that either naturally 
occurring or anthrax stra~r:s w1th bioengineere:::l protective ant1gen could both evade AVA [the U.S. anthrax 
vaccine] and cause the toxicity associated w1th anthrax.H 

What About Squalene? 

• Squalene (a substance natura\ly lound in the human body) has never been added to anthrax vaccine. 
Food and Drug Admintstra!IOn (FDA) scte:"ltlsts found trace quant1tles of squalene in anthrax. diphtheria, 
and tetanus vaccmes (less than the natura/level of squalene in the human bloodstream). The FDA notes 
:hat these minute qt..antittes could have come from the bacteria involved or from processing during FDA 
tests (squalene is present in the 01l1n ltngerpnnts). The FDA called squalene in vaccines "naturally 
occurrmg and safe." 



Department of Defense 
Anthrax Vaccine Immunization Program 

Information Pamphlet 

" ••• 1 have a message for our military: Be Ready." 

President Bush, September 20, 2001, 
speech to the Joint Session of Congress 
following attacks on America 

Contact us atavip@amedd.anny.mil or call877~GET~VACC (877-438-8222) 

Visit our website at www.anthrax.mil Summer2002 



Department of Defense Policy 
Til~ lkpartm~nt ot' Dcfi:nsc \\'ill resume thL" Anthrax \'a~.:cinc Immunization Program 
(i\ VIP) 1.:onsist~nt "·ith U.S. Food and Drug Administration approved labeling and the 
best practice orm~.:d1cinl..'. Our policy is to immunitc military personnel. Emcrg~.:ncy­
EssL'ntiall)ol) ci\ ilia:1s c1nd contractor personnel. assigncJ to or dcrloycd for more than 
15 days in high .. ·r threat areas whose pcrl(mnatK'C is c~scntial for cc11ain mission ~.:riticnl 
capahi\itics. 

Frequently Asked Questions 
What Is An1lvax ? 

• Anthrax is a rcb~_;st spore, forming bacterium (Bacillus anfhracis) that can be stored for years, loaded into a 
var1ety of weapons. and produced in large quantities witho~t soph1sticated equipr:>ent. Inhaled anthrax IS 99°·o 
lethal 1n an unprotected. unvaccinated populat1on. left untreated. 

Is An11vax A Biological Warfare llTeal ? 

• The threat is real ar.d failure to prepare would result in grave consequences. A former Director of the Central 
Intelligence Agency. James Woolsey. referred to it as "the single most dangerous threat to our naiiOnal 
security 1n the foreseeable future:· 

• Several counmes have or are developing an offens1ve biological warfare capability using anthrax. 

• What we know about Iraq's oftensive biological wartare ca::Jabillty to de!1ver anthra)( and their Intent to use it: 
Iraq conducted weapons tests 1n 1990: biological warfare bombs and warheads were moved to forward 
locations during the Gulf War: thousands of pounds of anthra)( agent were loaded into m1ssiles. aerial bombs. 
and spray tanks; and blood testmg of liaQi detectors yielded evidence ol immun1zation against anthrax. 

• Adm1ssions 'n the post-Cold War era of the former Soviet Union's mass1ve bio10gical warfare capability 
confirmed their anthrax and smallpox programs were highly developed. 

Why Not A V....., Program For Servicen1ember.? 

• It is impor1an: tl'at Depar1ment of Defense personrel whose dut1es are essential to mission cntical capabilities are 
vacc1rated against anthra)(, both for the1r personal protecton and lor success of the military miSSIOn. So vaccination 
will be mandatory. e)(cept as provided under applicable medical and admimstrative exemption po!1cies. similar to 
:hose DoD always ttad in place. Vacc1nation otters an extra layer of protection 1n addition to antibiotics and other 
measures that is needed lor ceria1n members of the Armed Forces 

• We provide many different vaccmes and med1cal procedures on a mandatory baSIS. when it IS known that the 
vaccine or medical measure is safe af'd effect1ve. and exposure or possible e)(posure to an agent poses a real iisk. 
Also. we f1ght and win as teams-if one or several team members 1n areas of higher risk are net vaccinated and tall 
V1C!1m to antl'lra)(, they could jeopardiZe the lives of other team members and mission success. 

• There is a long h1story of compulsory vacc:nation within the U.S. Armed Forces-tetanus. typhoid. and yellow 
fever vaccines were reqwed of World War II soldiers w1th the following results: 

0 cases of yellow fever 
12 cases o' tetanus-despite 2.7 m'll1on hospital admissions for wounds and inJuries 
5 cases per 100.000 of typhoid fever· ·-compared to 42 cases per 100,000 in World War I. 

• The Centers for Disease Control and Prevention's (CDC) use of anthrax vaccine rece~tly with Congressional 
and Postal Service employees was done w1th informed consent. .. some ins:st the Department of Defense 
should obtain informed consent of Service Members before anthrax vaccination. The Department of Defense's 
use of anthrax vaccine i'l the Anthra)( Vaccine Immunization Program for pre-exposure prevention using six 
doses over 18 months is consistent with the Food and Drug Administration-licensed use of the vaccine. The 
Centers for D1sease Control and Prevention offer of anthrax vaccine for Congressional and U.S. Postal Service 
workers used anthrax vaccine for '"post-exposure prophylaxis'· in three doses. This is not a Food and Drug 
Administration-licensed use ol the vacc1ne. Therefore. 1n that case (post exposure). the vaccine was 
admmistered under an "1nvestigationfll new drug"' protocol. which required Informed consent. 



• Some persons say just use antibiotics instead of anthrax vaccine, but there is no better round-the-clock 
protection against anthrax infection than the anthrax vaccine. Antibiotics are effective when started 
immediately or very soon atter exposure. However, not all exposures can be predicted in advance or even 
determined in very early stages, particularly In certain military situations. In such situations, the consequences 
for military personnel and their mission could be dire. This is not a risk we can afford to take. DoD will 
therefore vaccinate ahead of time for the best protection. 

Is Disciplinary Action Taken Against Setvicemembers Who Refuse? 

• We anticipate that very few, if any, servicemembers will refuse to be vaccinated given more recent knowledge 
about the threat of anthrax and also about the validated safety and effectiveness of the vaccine. However, we 
begin with the assumption that any servicemember covered by this new mandatory policy who refuses 
vaccination may be uninformed about the facts related to the deadly effects of the anthrax agent and the safe 
protection afforded by the vaccine. Our first action with those who might refuse the vaccine will be to determine 
their concern and provide information. 

• This ls a force health protection issue. lf a servicemember continues to refuse the vaccine, then a commander 
will manage the situation as he or she would for any failure to obey a !awful order, including educating the 
members about the A VIP as appropriate. 

• We expect servicemembers to comply with administration of this vaccine as for any other mandatory 
vaccination. It is comparable to an order to wear body armor during armed engagement, or to don a protective 
mask in a suspected chemically or biologically contaminated environment. Any servicemember who does not 
comply with these measures endangers hisJher own health, and places both their unit and mission 
accomplishment at risk. 

• Military and civilian judges uniformly have found orders for members to be vaccinated to be lawful orders. 

Vaccine Efficacy Studies Against Anthrax? 

• Field studies conducted in the late 1950s by Centers for Disease Control and Prevention researchers 
demonstrated more than 90 percent vaccine effectiveness in humans (jointly against cutaneous and Inhaled 
anthrax). 

• Animal studies consistently demonstrate protection-non-human primates with only one or two doses survived 
lethal challenges over 500 times the median lethal dose (LD50) up to 2 years later. In a!!, 62 of 65 vaccinated 
monkeys {95 percent) survived Inhalation challenge, but 0 of 18 unvaccinated monkeys (0 percent) survived. 
Similarly, 114 of 117 vaccinated rabbits survived, but unvaccinated rabbits died. 

• The Food and Drug Administration licensed anthrax vaccine as a safe and effective prevention against Bacrtlus 
anthracis-the bacterium causing anthrax. The Food and Drug Administration reaffirmed this position in 
numerous testimonies to Congressional committees over the past three years. Based on human and animal 
data, the National Academy of Sciences' Institute of Medicine concluded in March 2002 that anthrax vaccine Is 
aan effective vaccine for the protection of humans against anthrax, including inhalational anthrax, caused by all 
known or plausible engineered strains of BacH/us anthracis." 

Is Anthrax Vaccine Safe ? 

• 18 safety studies of more than 500,000 vaccine recipients establish the safety of anthrax vaccine. 
• Based on over 30 years of anthrax vaccine use, we know that severe, albeit transient, injection site reactions 

do occur. Mild Injection site reactions, such as redness, swelling, and tenderness (less than one inch), occur 
in up to 30 percent of men and 60 percent of women. About 1 in 100 develops a reaction five inches or larger. 
Such symptoms resoive on their own in a few days, 

• The rate of side effects away from the injection site-like fatigue, headache, muscle or joint pain-occur in 5 to 
35 percent of vaccine recipients; again, they typically resolve within 24 to 46 hours, As the National Academy 
o1 Sciences noted in their March 2002 report, these rates are similar to other vaccines. 

• Medical experts agree: no death and only rare serious side effects have been caused by anthrax vaccine. The 
Department of Defense, Food and Drug Administration, Centers for Disease Control and Prevention, and an 
independent panel of civilian physicians review every report of serious illness or death that might possibly be 
associa1ed with anthrax vaccination. These groups a!! agree that anthrax vaccine is not associated with any 
unexpected patterns of adverse events. The National Academy of Sciences' Institute of Medicine reported in 
March 2002, "There is no evidence that life-threatening or permanently disabling immediate-onset adverse 
events occur at higher rates in individuals who have received AVA {U.S. anthrax vaccine] than in the general 
population, b In rare cases, patients experience serious adverse effects; these are treated and followed 
appropriately. 



• If a serv~cemember has a senous reaction to anthrax vaccine. he/she will be exempted from 'urther doses 
and wi:l receive full medrcal care. This policy is the same policy as for any vaccination or any service­
connected event. 

• As of May 2002. the Department of De'ense administered more than 2.1 mi1lron doses of anthrax vacctne 
to more than 525.000 serv1cemembers. with very lew serious adverse events. 

• The antl:rax vacc1ne was .nvented using mid-century technology that also led to highly successful vaccines 
aga1nst tetanus. diphtheria. and other infectious diseases. Today·s manufactunng of anthrax vaccme by 
BioPor1 meets al: current Food and Drug Administration stanCards of productiOn. 

• The Food and Drug Administration approved the renovations to BroPorfs anthrax vaccrne manutactunng 
'acihties ana processes. Tne license to manufacture anthrax vacc1ne has been vahd without inter~uption 
since 1970. BroPort"s license was amended and approved by the FDA to reflect the renovated facilities 
and processes. 

HaYeLong-Tenn C8ncer And ~ityStudies Been Conducted On Anthrax Vaccine ? 

• Vir1ually no vaccme 1s stLJdred longitudinally for cancer or effects on reproductive health. largely because 
such problems have not previously been seen with any vaccme. Prevailing scientific knowledge. based on 
literally brllions of vaccinations adMinistered since 1796. 1s that vacc1nes ao not cause such problems; the 
mam.ofactunng process and ccns:ituenls of anthrax: vaccine are essen:· ally the sarre as other vaccines. 

• Polio. hepat1t1s B. tetanus. diphtherra. tyohoid, measles-mumps-rubella (MMR). and many other vaccines 
have nearly identical comrTents i'lthe1r product labeling regarding the lack of long-term studres for cancer 
and fertil1ty. 

If Personnel Deferred Dosing During The "Slowdown," Do They Have To Start The &Shot Series Over Again? 

• No. Based on experience With a1thrax vaccine and other vaccines. :here IS no need to restart a multl·dose 
vacc1ne series. Civilian medical exper.s advrsing the Centers for Disease Control and Prevention 
'"ecommcnd this pracncc. Each dose is like chmb1ng a set of stairs toward full immunity. DoD will continue 
to study the protection conferred with fewer than six doses. 

What About Allegations Of Expbd And Contaminated Lots Of Vaccine? 

• The Food and Drug Acml'llstra~ion individually approves each lot belore release. 

Is DoD Pl.arvlng To Use All Of The Anthrax Vacci-le Produced By BioPort? 

• No. DoO"s policy took into account other nat-anal security cons1derations beyond the needs for m1litary 
personnel. A certain amount of the produced vacc1ne will be reserved for contingency use by other federal 
agencres 

• The Office ot Homeland Secunty heads the plann1ng effon among tedera! agenc1es for contingency use of 
the vaccme. 

Are There Vaccine Resistant Strains at Anthrax ? 
• Every disease-causing strarn of Bacillus anthracis produces the same protem. a protein that is req.Jired to 

cause d1sease. The vaccrne induces the productiOn of antibiotics u--.at neutralize that protein. The National 
Academy of Sc1ences· Institute of Medicine concluded in March 2002 that ··it IS unhkely that either naturally 
occurri'lg or anthrax strains with b1oeng1neered protective antigen could both evade AVA [the U.S. anthrax 
vaccmej and cause the toxicrty associated with anthrax." 

What About Squalene? 

• Squalene (a substance naturally found in the human body) has never been added to anthrax vaccine. 
Food and Drug Admin•s!ratron (FDA) sctentists found trace quantities of squalene in anthrax. diphtheria, 
and tetanus vaccines (less tha'l the natural level of squalene in the h~.oman bloodstream). The FDA notes 
that these minute quantities could rave come from the bacteria involved or from processing dunng FDA 
tests (squalene is present 1n tne o•! 1n tingerpnnts). The FDA called squalene in vaccines "naturally 
occurring and safe." 
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Department of Defense Policy 
The- Dcpartm~..·nt ot'lkfi:ns.: will resume the- Anthra\ Vaccine Immuni;ation Program 
(;\VIP) l'Olhistcnt with L.S. Food and Drug Administration approved \ahding and the 
h~..·st praL"tic~..· (lrmcdicinc. (lur polir..:y is 10 immUnize miliwry pcrsonnd. Emcrgcncy­
Lsscntial DoD civilians nnd contractor personnel. assigncd to or deployed for more than 
I 5 days in high~..·r t hrcat an:as whllSI..' pcrformano: is cssl'ntial for certain mission critil:al 
L"apahilitics. 

Frequently Asked Questions 
What ls Anthrax ? 

• Anthrax IS a robust spore-forming bacterium (Bacillus anthracisl that ca:-1 be stored for years. loaded into a 
variety of weapons. and produced in large quantities without sophisticated equipment. Inhaled anthrax is 99"·0 
letha! 'nan urprotected, unvaccmated population, left untreated. 

Is Anlhru A Biological Warfare n..at ? 

• The threat is real and ta~oure :o pepare would result in grave co"lsequences. A for:ner D1rector of tre Central 
Intelligence Age'1cy James Woolsey, referred to it as "the s1ngle most dangerous threat to our national 
security .n the foreseeable future." 

• Several countnes have or are d£-vcloping an offens1ve biolog1cal warfare capability using anthrax. 

• Wnat we know about lraq·s offens1ve b1olog1cal warfare capabil1ty to deliver an:hrax and the1r intent to use it: 
Iraq conducted weapons tests in1990: biological warfare bombs and warheads were moved to forward 
locations during the Gulf War: thousands of pounds of anthrax agent were loaded 1nto miSSiles. aerial bombs, 
a"ld spray tanks: and blood testing of Iraqi detectors yielded evidence of 1mmun.zation against anthrax. 

• AdmiSSions 1n the post"Co'd War era of the former Soviet Unior1·s rnass1ve blolog·cal warfare capability 
confirmed their anthrax and smaJipox programs were highly developed. 

• It is 1mpor1ant that Departrrent of Defense personnel whose duties are essential to miss1on critical capabilities are 
vacc1r:ated against anthrax, :1oth for t'Jeir personal protection and for success of the m1litary mission. So vaccination 
w1ll be mandatory. except as prov1ded under applicab.e med1cal and administrative exemption policies. similar to 
those DoD always had 111 place. Vaccnat1cn offers an extra layer of protection in addition to antibiotics and other 
measures that is needed for certain members of the Armed Forces. 

• We provide many different vaccines and medical procedures on a mandatory basis. when it IS known that the 
vaccine or med1cal measure is safe an::l effect1ve and exposure or possible exposure to an agent poses a real risk. 
Also. we light and win as teams-11 o"le or several team members in areas of higher risk are not vaccir.ated and fall 
vic:im to anthrax. they could 1eopardize the lives of other team members and mission success. 

• There is a long history of compulsory vaccinaliDn within the U.S. Armed Forces-tetanus. typho1d, and yellow 
fever vaccines were required of World War II soldiers with the following results: 

0 cases of yelluw fever 
12 cases of totanus-despite 2.7 million hospital admissions tor wounds and 1njuries 
5 cases per 1 OC,OOO of typhoid fever-compared to 42 cases per 100.000 in World War I. 

• The Centers tor Disease Control and Prevention·s (CDC] use of anthrax vaccine recently with Congressional 
and Postal Service employees was done with informed consent. .. some insist the Department of Defense 
should obtain 1nformeo consent of Service Members before anthrax vaccination. The Department of Defense's 
use of anthrax vaccine in the Anthrax Vaccme Immunization Program lor pre--exposure prevent1on using SIX 
doses over 18 months is consistent with the Food and Dn..:g Administration-licensed use of the vaccine. The 
Centers for Disease Control and Prevention oiler of anthrax vaccine for Congressional and U.S. Postal Serv1ce 
workers used anthrax vaccine for "post-exposcre prophylaxis" in three doses. This is not a Food and Drug 
Administration-licensed use of the vacc1ne. Therefore. in that case (post exposure). the vaccine was 
administered under an "investigational new d"ug"' protocol. which required informed consent. 



• Some persons say just use antibiotics instead of anthrax vaccine, but there is no better round·the·clock. 
pro1ection against anthrax infection than the anthrax vaccine. Antibiotics are effective when started 
immediately or very soon after exposure. However, not all exposures can be predicted in advance or even 
determlned In very early stages, particularly in certain mil!tary situations. In such situations, the consequences 
for military personnel and their mission could be dire. This is not a risk we can afford to take. DoD will 
therefore vaccinate ahead of lime for the best protection. 

Is Disciplinary Action Taken Against Selvicemembers Who Refuse? 

• We anticipate that very few, if any, servicemembers will refuse to be vaccinated given more recent knowledge 
about the threat of anthrax and also about the validated safety and effectiveness of the vaccine. However, we 
begin with the assumption that any servicemember covered by this new mandatory policy who refuses 
vaccination may be uninformed about the facts related to the deadly effects of the anthrax agent and the safe 
protection afforded by the vaccine. Our first action with those who might refuse the vaccine will be to determine 
their concern and provide information. 

• This is a force health protection issue. If a serv!cemember continues to refuse the vaccine, then a commander 
will manage the situation as he or she would for any failure to obey a lawful order, including educating the 
members about the AVJP as appropriate. 

• We expect servicemembers to comply with administration of this vaccine as for any other mandatory 
vaccination. It is comparable to an order to wear body annor during armed engagement, or to don a protective 
mask in a suspected chemically or biologically contamina1ed environment Any servicemember who does not 
comply with these measures endangers his/her own health, and p!aces both their unit and mission 
accomplishment at risk. 

• Military and civilian judges uniformly have found orders for members to be vaccinated to be lawful orders. 

Vaccine Efficacy Studies Against Anthrax? 

• Field studies conducted in the late 1950s by Centers for Disease Control and Prevention researchers 
demonstrated more than 90 percent vaccine effectiveness in humans ijointly against cutaneous and inhaled 
anthrax). 

• Animal studies consistently demonstrate protection-non·human primates with only one or two doses survived 
lethal cha!!enges over 500 times the median lethal dose (LD50) up to 2 years later. In all, 62 of 65 vaccinated 
monkeys (95 percent) survived inhalation challenge, but 0 of 16 unvaccinated monkeys (0 percent) survived. 
Similarly, 114 of 117vaccinated rabbits survived, but unvaccinated rabbits died. 

• The Food and Drug Administration licensed anthrax vaccine as a safe and effective prevention against Bacl1fus 
anthracis-the bacterium causing anthrax. The Food and Drug Administration reaffirmed this position in 
numerous testimonies to Congressional committees over the past three years. Based on human and animal 
data, the National Academy of Sciences' Institute of Medicine concluded in March 2002 that anthrax vaccine is 
"an effective vaccine for the protection of humans against anthrax, including inhalational anthrax, caused by all 
known or plausible engineered strains o1 Bacillus anthracis." 

Is Anthrax Vaccine Safe ? 

• 18 safety studies of more than 500,000 vaccine recipients establish the safety of anthrax vaccine. 
• Based on over 30 years o1 anthrax vaccine use, we know that severe, albeit transient, injection site reactions 

do occur. Mild injection site reactions, such as redness, swelling, and tenderness (less than one inch), occur 
in up to 30 percent of men and 60 percent of women. About 1 in 100 develops a reaction five inches or larger. 
Such symptoms resolve on their own ln a few days. 

• The rate of side effects away from the injection site-like fatigue, headache, muscle or joint pain-occur in 5 to 
35 percent of vaccine recipients; again, they typicatly resolve within 24 to 48 hours. As the National Academy 
of Sciences noted in their March 2002 report, these rates are similar to other vaccines. 

• Medical experts agree: no death and only rare serious side effects have been caused by anthrax vaccine. The 
Department of Defense, Food and Drug Administration, Centers for Disease Control and Prevention, and an 
independent panel of civilian physicians review every report of serious illness or death that might possibly be 
associated with anthrax vaccination. These groups a\! agree that anthrax vaccine is not associated with any 
unexpected patterns of adverse events. The National Academy of Sciences' Institute of Medicine reported In 
March 2002, ''There is no evidence that life-threatening or permanently disabling immediate-onset adverse 
events occur at higher rates in individuals who have received AVA [U.S. anthrax vaccine} than in the general 
population.~ In rare cases, patients experience serious adverse effects; these are treated and followed 
appropriately. 



• If a servicemember has a ser1ous reactio~ to anthrax vaccine. ~eishe will be exempted from further doses 
and will rece1ve lull medical care. This policy IS the same policy as for any vaccination or any service· 
connected event. 

• As of May 2002, the Depart men! of Defense administered more than 2.1 mill,on doses of anthrax vaccine 
to more than 525.000 servicemembers. with very few serious adverse events. 

• The anthrax vacc1ne was 1nvented usi:1g mid-century tec"1nology that also led tc highly successful vaccines 
agair;st tetanus. diphtheria. and other mfect1ous diseases. Today·s manufacturing of anthrax vaccine by 
BioPort meets a:l current Food and Drug Administration standards of production. 

• The Food and Drug Adm,nistration approved the renovations to BioPorfs anthrax vaccine manufacturing 
facilities and processes. The iicense to manufacture anthrax vaccine has been val1d without interruption 
since 1970. BioPorfs license was amended and approved by the FDA to reflect the renovated facilities 
and processes. 

Have Long-Term Cancer And Fertility studies Been Conducted On Antlwax Vaccine ? 

• Virtually no vaccine is studied loflgitudinally for cance; or effects on reproduct1ve health. largely because 
such problerrs have not previously teen seen with any vaccine. Prevaihng SClB'ltific knowledge. based on 
literally billions of vacc,nations administered since 1796, is that vaccines do not cause such problems: the 
manutacturirg process and constituents of anthrax vacc1ne are essentia.ly the same as other vaccines. 

• Polio. hepat1tis B. tetanus. d:phtheria. typhoid. measles-mumps-rube La (MMR). and many other vaccines 
have nearly identical comments in '.heir product labeling regarding the lack of long-term studies for cancer 
and fertility. 

H Pecsonnel Deferred Dosing Dumg The ''Slowdown,'' Do They Have To Start The &Shot Series Over Again? 

• No. Based on experience with anthrax vaccine and other vaccines. there is no need to restart a multi-dose 
vaccine series. Civilian medica: experts advising the Centers for Disease Control and Prevention 
recommend this practice. Each dose is like climbing a set of stairs toward full immunity. DoD will continue 
to study the protection conferred with fewer than six doses. 

What About Alegations Of ExpRd And Contaminated Lots Of Vaccine? 

• The Food and Drug Administration mdiv1dually approves each lot before release. 

Is DoD Pkwling To Use AI Of The Anthrax Vaccine Produc:ed By BioPort? 

• No. DoD"s pol1cy took into account other national security considerations beyond the needs for military 
personneL A certain amount of the produced vaccine will be reserved for contingency use by other federal 
agenc1es. 

• The Off1ce of Homeland Secun!y heads the plannmg elforl. among fed era: age:mcies for contingency use of 
the vaccine. 

Are There Vaccine Resistant. Slrains Of Anthrax? 
• Every disease-ca:.Jsing strain of Bad/Ius anthracis produces the same protein. a protein that is required to 

cause disease. The vaccine ind'Jces the production ot antibiotics that neutralize that protem. The 1\ational 
Academy of Sc1ences" Institute of Medicine concluded in Marcr1 2002 that ·"it is unlikely that either naturaJiy 
occurring or anthrax stra1ns witr, bioeng1neered protective antigen could both evade AVA [the U.S. anthrax 
vaccine] and cause the toxicity associated with anthrax.'· 

What About~? 
• Squalene (a substance natu~ally found in u~e human body) has never been added to anthrax vaccine. 

Food and Drug Administration (FDA) scientists found trace quantities of squalene in anthrax, diphtreria. 
and tetanus vaccines {less than t'le natural level of squalene in the human bloodstream). The FDA notes 
that these m1nute quantities Cot.;ld have come from the bacteria involved or f·om processing during FDA 
tests (squaleCJe is present in the oil in fingerpnnts). The FDA called squalene in vaccines "naturally 
occurring and safe." 
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THE DEPARTMENT OF DEFENSE 
ANTHRAX VACCINE IMMUNIZATION PROGRAM: 

UNPROVEN FORCE PROTECTION 

Summary 

Responding to service membeiS= complaints of program insensitivity to adverse health 
effects, inadequate medical record keeping and heavy-handed program operation, the 
Subcommittee Initiated an ovmight !nvestigatlon Into the design and Implementation of the 
Department of Defense (DOD) force-wide, mandatory Anthrax Vaccine lmmunlzation Program 
(A VIP). Because the anthrax vaccine Is still being studied as a potential causative or 
contributing factor !n Gulf War veterans= ll!nesses1

, the Subcommittee measured the program 
against this standard: Arry expanded use of the same vaccine should be undertaken only with the 
greatest care and only to the extent necessary. 

As currently designed and implemented, the anthrax vaccine program fails on both 
counts. The A VIP lacks a consistent standard of care and is designed to reach far beyond those at 
risk. 

Based on the testhnonlal and documentacy record', the Subcommittee finds the A VIP a 
well-intentioned but overwrought response to the threat of anthrax as a biological weapon. 
Against the so-called Aasymmetrlcs threats to U.S. conventional mllltacy superiority posed by a 
growing range of chemical and biological weapons, the anthrax vaccine program represents a 
medical Maginot Line, a fixed fortification protecting against attack from only one direction. 

1 P.L. 105-277, Title XVI, sec. 1603(d). 
' In response to the Subcommltte= Investigative requests, DOD provided more than 

100,000 pages of documentary and electronic records on the anthrax vaccine program from 1991 
to the present. Five Snbcommlttee bearings were held In 1999, encompassing 20 hours of 
testhnony frmn 46 witnesses. The full Committee on Government Reform also heard testhnony 
on the subject of vaccines for military defense on October 12, 1999. 
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Unreallstlc Program 

As a mandatory, force~ wide countenneasure to the real threat of weaponJzed anthrax on 
the battlefield, the vaccine effort Is unreaUstic. It expands and distorts the use of invasive, dated 
medical technology to address perceived weaknesses in detection technology and external 
physical protection against biological attack. Born of a post·GulfWar panic over apparent 
weaknesses In chemical and biological (CB) warfare defenses, the A VIP Is an unmanageably 
broad military undertaking built on a dangerously narrow scientific and medical foundation. 

At best, the vaccine provides some measure of protection to most who receive it Just 
how much protection is acquired, by whom, for how long and against wbat level of challenge are 
questions DOD answers with an excess of faith but a paudty of science. 

Many members of the anned forces do not share that faith. They do not believe merely 
suggestive evidence of vaccine efficacy outweighs their concerns over the lack of evidence of 
long tenn vacdne safety. Nor do they trust DOD bas learned the lessons of past military medical 
mistakes: atomic testing, Agent Onmge, POIS!an Gulf War drugs and vaccines. Heavy banded, 
one-sided informational materials only fuel suspJcfons the program understates adverse reaction 
risks fn order to magnify the relative. admittedly marginal, benefits of the vaccine. 

As a mititary operation, the A VIP rests on weak conceptual and logistical footing. It 
suffers from poor planning, inflexible execution and over·extended supply lines. As a health 
care effort, the A VIP compromises the practice of medicine to achieve militazy objectives. 

The decision to use the 1950's era vacdne, which requires an elaborate inoculation 
regime of six shots over 18 months, presents daunting, perhaps insunnountabie,logistical 
challenges to reach a force of 2.4 miDton active duty and reserve component members. Research 
to support a shorter, more manageable inoculation regimen was not completed before the A VIP 
was launched. Development of a purer. potentially less reactogenic anthrax vaccine using 
recombinant technologies was not pursued aggressively. 

Unstable Supply 

The sole-source procurement strategy leaves the program vulnerable to supply shortages 
and price increases. Because Food and Drug Administration (FDA) regulations require a 
dedicated production facllity for spore-based biologics, other pharmaceutical finns will not 
commit the time and capital needed to manufacture an old vaccine for a very limited market. As 
a result DOD and the sole vaccine maker are locked in a mutually dependent relationship. 

The manufacturer, struggling to reopen a plant with a checkered regulatory history. clings 
to a captive customer. Threats to stop production render DOD unable to resist demands for 
extraordinary flnanclal relief and pressure to pennlt the use of publicly funded bnprovements to 
monopolize the private domestic and foreign markets as well. 
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Uncertain Safety 

Inturious reliance on FDA approval of the vacdne as Asafe5 for occupational exposore 
blinds the program to potential adverse reaction trends in a vastly expanded, demographically 
diverse population of vaccine recipients. Adverse events following vaccination are reported by 
women at twice the rate among men. The vaccine may be as safe as many other approved 
products, but valid data to support, or refute, that proposition will not come from the A VIP. 
Preposterously low adverse report rates generated by DOD point to a program far more 
concerned with public relations than effective force protection or the practice of medicine. 

The A VIP raises an ominous question: Who protects the force from Ul-conceived force 
protection? The anthrax vacdne effort is designated a Acommander=s program= not a medical 
program. so DOD doctors appear unable to act as advocates for individual patients in the face of 
command pressure to meet force-wide Inoculation levels. FDA regulations reach only the 
vaccine producer, the BioPort Corporation, not the activities of the vaccine purveyor, the 
Pentagon, althongh for purposes of the A VIP the distlnctlon Is meaningless. 
' 
Untested Efficacy 

Administration of the anthrax vaccine for mass prophylaxis against biological warfare 
should be considered an off-label use of the product to treat an Indication for which It Is not 
explicitly Uceosed. DOIJ=s operatiooal use of a standard of Afunctional protectlore after three 
inoculations constitutes a de facto alteration of the approved six shot regimen. Both the new 
indication and the new schedule should be undertaken only pursuant to FDA regulations 
governing clinical trials of Investigational new drugs (IND). 

Under supervision of the FDA and an Institutional Review Board (IRB), DOD would be 
required to inform vaccine redplenls adequately, obtain Informed consent and ga!ber data on 
vaccine safety consistently. If necessary, DOD could request the president waive the Informed 
consent requirement for certain deployed personnel under the statute, regulation and Executive 
Order that provide far greater frotections to service members than the process used for similar 
waivers during the Gulf War. 

3 !0 U.S.C. !107(1); 21 CFR Part 50; Executive Order of September 30, 1999 (No. 
13139). 
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Findings in Brief 

!. The A VIP is a well-Intentioned but over-broad response to the anthrax thrent. It 
represents a doctrinal departure overemphasizing the role of medlcallnterventlon In force 
protection. 

2. The A VIP is vulnerable to supply shortages and price increases. The sole-source 
procurement of a vacdne that requires a dedicated production facility leaves DOD captive 
to old technology aod a single, untested company. Research and development on a 
second-generation, recombinant vaccine would allow others to compete. 

3. The A VIP is loglstlcally too complex to succeed. Adherence to the rigid schedule of six 
inoculations over 18 months for 2.4 ndllion members of a mobile force is unlikely, 
particularly in reserve cmnponenis. Using an artificial standard that counts only shots 
more than 30 days overdue. DOD tolerates serious deviations from the Food and Drug 
Adndnlstratlon (FDA) approved schedule. 

4. Safety of the vaccine is not being monitored adequately. The program is predisposed 
to Jgnore or understate potential safety problems due to reliance on a passive adverse 
event surveillance S)'Stem and DOD Institutional resistance to associating health effects 
with the vaccine. 

5. Efficacy of the vaccine against biological warfare is uncertain. The vaccine was 
approved for protection against cutaneous (under the skin) Infection In an occupatlooal 
setting. not for use as mass protection against weaponized, aerosolized anthrax. 
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Recommendations in Brief 

I. The force-wide, mandatory A VIP should be suspended until DOD obtains approval for 
use of an improved vaccine. To accompUsh this: 

Z. DOD should accelerate research and testing on a second-generation, 
recombinant anthrax vaccine; and, 

3. DOD should pursue testing of the safety and efficacy of a shorter anthrax 
Inoculation regimen; and, 

4. DOD should enroll aU anthrax vaccine reclplentsln a romprebensive cUnical 
evaluation and treatment pnwam for long term study. 

5. While an Improved vaccine Is being develop«~, use of the current anthrax vaccine for 
force protection against biological warfare should be considered experimental and 
undertaken only pursuant to FDA regulations governing investigational testing for a 
new indication. 
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Background 

The Program 

On December 15, 1997, after what DOD desaibed as Aa detailed, deliberative process= 
spanning almost fom years4

, Secretary of Defense William S. Cohen announced a program to 
immunize all active duty personnel against anthrax, a bacterial disease that in spore form can be 
used as a biological weapon. The effort is called the Anthrax Vaccine Immunization Program 
(AVIP).5 

The program was designed to he Implemented In three phases': 

Phase I (3198 - 1100) Forces assigned or rotating to high threat areas 
Phase II (1100 - 1104) Early deploying focces Into high threat areas 
Phase ill (10/02 - 9106) Remainder of the total force, boosters. etc. 

400,000 
1,000,000 
1,000,000 

The A VIP is a medical focce protection effort undertaken by DOD pursuant to a 1993 policy 
calling for Immunizations Aagalnst validated biological warfare threat agents, for whicb suitable 
vaccines are available, In sufficient time to develop immunity before deployment to high-threat 
areas ... :? 

'Anthrax Immunization Program, 106th Cong., 1st sess., p. 8 (1999) (Subcommittee on 
National Security, Veterans Affairs, aod lntematlonal Relations hearing of Mar. 24, 1999, No. 
106-17) (hereinafter ANSV AIR Anthrax Hearing (I);:] (prepared statement of Dr. Sue Bailey). 

' DOD Media Release, ADefense Deparlment to Start lntmunizing Troops Against 
Anthrax,;: No. 679-97, December 15, 1997. 

6 A VIP briefing slides (in subcommltree files). 
7 Depattment of Defense, DOD Directive 6205.3, ADOD Immunization Program for 

Biological Warfare Defense.: November 26, 1993. Other elements of force protection include 
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Intelligence about threats, detection capab!Uty, physical protection (suits, masks, etc.), post­
exposure treatment with antisera and antibiotics, and strategic deterrence. In the Gulf War, up to 
150,000 U.S. service personnel received one or two doses of the anthrax vacdne along with other 
lmmunizatlons and medications. Due to poor or non-existent record keeping, however. DOD Is 
unable to conduct a systematic follow-up on the health effects, if any, of the Gulf War vaccines. 
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According to the DOD news release announcing the vaccine program. AAfter a three year 
study, Secretary of Defense WiiUam S. Cohen concluded that the vaccination Is the safest way to 
protect highly moblle U.S. military forces against a potentlal threat that is 99 percent lethal to 
unprotected Individuals.=! Cohen added. A To be effective, medical force protection must be 
comprehensive, well docnmented and consistent. I have Instructed the milila!y to put such a 
program In place,;;' 

Accordingly, Secretaxy Cohen set four conditions on the start of vaccinations: 

I) supplemental testing to assure sterility. safety. potency and pnrlty of the vaccine stockpile; 
2) implementation of a system for fully tracking anthrax Immunizations; 
3) approval of operational plans to administer the vaccine and communications plans to infonn milila!y pers 
4) review of medical aspects of the program by an Independent expert 10 

In 1998, supplemental testing of the anthrax vaccine stockpile began.11 An elaborate Interim 
record keeping and tracking system was designed to combine vaccination data from the three 
ml!ila!y services into an existing central data base, the Defense Enrollment Eligibility Reporting 
System (DEERS). 12 A more efficient, centralized immunization records system is under 
development.13 Communication plans were approved centered around a Atrf-fold= brochure to 
be given to service personnel. 14 An anthrax vacdne web site was also aeated.15 A physician 
reviewed the A VIP program plans.16 

In March 1998, at the request of the regional oommander. 48,000 troops assigned to the 
Persian Gulf area began the vaccination series. On May 18. 1998, Secretary Cohen pronounced 

8 See supra note 5, p.l. 
'Ibid. 
10 Ibid. 
11 Letter from Anthony M. Lutrell, Vice President - Quality Assurance, BtoPort Corp. to 

Dr. Michael Gilbreath, joint Program Office for Biological Defense, DOD, january 8, 1999 (In 
subcommittee Illes). 

"Major William Teny. A Tracking Troops= Antiuax Shots.= (with cbarls). Army!JNK 
News, March 1999. 

13 Ibid. 
14 Deparlment of Defense, A VIP III-fold brochure, A What Every Service Member Should 

Know About Anthrax= (undated) (in subcommittee Illes). 
15 Department of Defeme web site on Anthrax Vaccination Immunization Program, 

http://www.anthrax.osd.ntil. 
18 Letter from Dr. Gerard N. Burrow, Special Advisor to the President for Health Affairs, 

David Page Smith Professor of Medicine, Professor of Obstettlcs and Gynecology, Yale 
University School of Medicine. to DOD Undersecretary Rudy de Leon. Feb. 19, 1998 (in 
subcommittee files). 
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the four conditions fulfilled and approved the total force program, which began in September 
with troops in Korea.17 

DOD cUed several factors to support the conclusion the anthrax vaccine is both safe for 
widespread use and effective against the most l!kely anthrax threat: 

1} FDA approval and monitoring of the vaccine; 
2) vaccine usage since approval; 
3) assured production capacity; 
4) independent medical review; 
5) supplemental vaccine testing; and 

17 Steve Bowman, Department of Defense Anthrax Vaccination Program (98-873F) , 
Cungressional Research Service Report (updated), October 28, 1998, p. Z. 
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6) vaccine tests In animals.18 

FDA Approval of the Vaccine 

The A VfP uses the only anthrax vaccine licensed for manufacture in the United States. 
Anthrax Vaccine Absorbed (AVA) was approved as safe in 1970 based on animal studies and 
one study of wool workers exposed to lndetenn!nate levels of cutaneous (through skin) and 
airborne anthrax spores. The disease primarily infects grazing animals and the vaccine has been 
used since 1970 by some veterinarians, livestock workers and researchers at risk from exposure. 
The approved immunization process requires a fixed schedule of six injections over 18 months 
and an annual booster. The vaccine does not contain live anthrax bacteria, but challenges the 
immune ~.ptem to mount a response to filtered elements of the killed bacteria absorbed into an 
adjuvant1 

Subsequent FDA review of the studies In 1985 concluded the vaccine was safe, Afairly well 
tolerated,= and effective against cutaneous anthrax, but that data from both human and animal 
tests was Insufficient to support a finding of efficacy with regard to airborne exposure." In 
analyzing the benefltlrlsk ratio of classifying the old vaccine as compliant under new FDA 
standards, the expert panel concluded, A This vaccine Is recouuneuded for a limited, high-risk of 
exposure populat/OII along with other industrial safety measures designed to minimize contact 
with potentially contaminated material. The benefit-to-risk assessment is satisfactory under the 
prevailing circumstaoces of used-' (emphasis added) 

The sole producer of the vaccine is the Michigan Biologics Products Institute (MBPO. 
formerly the Michigan Publ!c Health Department Since !!censure in 1970, FDA monitoring of 
the vaccine consisted of collecting adverse reaction data and conducting Jntennittent 
manufacturing plant inspections. 

18 Prepared statement of Dr. Sue Bailey, Assistant Secretary for Health Affairs, DOD, 
NSVAIRAnthrax Hearlog (I). p. 9. 

19 The FDA-approved lmmun!zatlon schedule: Day I, 2 weeks, 4 weeks, 6 weeks, 6 
months, 12 months and 18 months. An a<ljuvant is an ingredient that modifies or enhances the 
effectiveness of the drug or treatment 

20 Federal Register, 21 CFR Part 610, December 13. 1985, p. 51058. 
Zl /bid. 
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While detailed infonnation on inspection activities prior to 1990 is not readily available, 
FDA regulatory scrutiny of the manufacturer has been increasing since then. The Lansing. 
Michigan facility has been cited repeatedly by the FDA for quality control deficiencies and 
Anmnerous significant d~viations from the Federal Food, Drug and Cosmetic Act, FDA=s 
regulations and the standards in MBP!=S license.~" In March 1997, the FDA warned MBPI that 
steps would be taken to revoke production llcenses, including anthrax vacdne, unless Immediate 
actions were taken to correct longstanding deficiencies." In March 1998 the plant was closed for 
$1.8 million in renovations and a $15 million expansion funded by DOD. 24 Vaccine prodUciion 
resumed in May 1999, but neither the renovated facility nor any newly produced vaccine lots 
have been approved by the FDA." 

" Safety and Efticacy of the Mandatory Vaccine, 106th Cong., 1st sess., p. 58 (1999) 
(Subcommittee on National Security, Veterans Affairs, and International Relations hearing of 
Apr. 29.1999. No. 106- 26) (hereinafter ANSVAIR Anthrax Hearing (II)~] (testimony of Dr. 
Kathryn Zoon. Director, FDA Center for Biologics Evaluation and Research). 

23 Center for Biologics Evaluation and Research, FDA, AFDA Warns Michigan 
Biological Products Institute of Intention to Revoke Licenses.= No. D0382, Marcb 11, 1997. 

24 Department ofDefense=S Sole--Source Anthrax Vacdne Procorement. 106th Cong .. 1st 
sess .• p. 8 (1999) (ANational Security, Veterans Affairs, and International Relations 
Subcommittee hearing of June 30, 1999) (hereinafter ANSVAIR Anthrax Hearing (Ill)~] 
(testimony of Louis]. Rodrigues, Director, Defense Acquisitions Issues, National Security and 
International Affairs Division, U.S. General Accounting Office). 

25 DOD News Briefing. Monday, December 13, 1999 (aval!able at 
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Deviations from good manufacturing practices can effect vaccine safety and effectiveness. 
FDA will not pennit the release of vaccines not documented to meet approved potency, sterility 
and stab11ity levels. Based on concerns over the impact of production process errors on vaccine 
quality, BioPort quarantined llloiS of anthrax vaccine. Additional loiS are being held gendlng 
resolution of questions about potency testing that arose during the supplemental review.' 

http://www.defenselink.mil and In aubcumm!ttee rues). 
"'AMedlcal Readiness: DOD Faces Challenges In Implementing liS Anthrax Vaccine 

Immunization Program,'= (GAO/NSIAD-00-36) U.S. General Accounting Office, October 22. 
1999, p. 13. See also, Department of Defense Joint Program Office - Biological Defense, 
Alnvestlgatlon of Supplemental Potency Test!Dg'= JP0-0855 (undated) (In subcommittee ffies). 
See also, prepared statement ofBG Eddie Cain, Joint Program Manager, Joint Program Office 
for Biological Defense, NSV AIR Hearing (II), p. 68. 
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Under FDA regulations, stockpiled lots must be tested for potency at predetennined intervals. 
Potency test are done using guinea pigs by comparing the survival rates of animals vaccinated 
with the test lot(s) against those vaccinated with a previously manufactured control or 
Areferencec' lot. Potency test failures during the DOD supplemental testing program have calsed 
questions regarding the validity of test procedures and the selection of reference lots.u 

Assured Pruductinn Capacity 

MPBI was purchased in September 1998 by the BioPort Corporation, a new company fanned 
by private Investors, including fanner joint Chiefs Chairman Adm. Willlam ]. Crowe. The next 
month BioPort was awarded a DOD contract valued at $29 million to produce anthrax vaccine 
for the A VIP." The contract (DAMD17 -98-C 8052) provides for a one year Base Period and 
two option years. The contract pravides for a full·tenn, fixed price, fJXed annual quantity because 
Athe Goveroment currently requires all the AVA [anthrax vaccine absorbed] that BioPort can 
produce.:: Under the agreement, BioPort wUI receive progress payments at various stages of the 
anthrax vaccine production process. 

On Angust 5. 1999. DOD announced the contract bad been Arestructured= to increase the 
price by $24.1 million. including $18.7 million of advance payments."' 

This contract, and earlier contracts with MPBI and fviDPH, were accompanied by a 
justification and authorization for other than full and open competition (sole source). The sole 
source procurement was authorized because AMichigan Biologics Products lnstitute {MBPl) is 
the only organization In the U.S. with a Food aod Drug Admlntstration (FDA) Ucense to 

Zl Letter from Joseph S. Uttle, Contracting Officer. Department of the Anny to Fuad El­
Hibri, BioPort Corporation, Sept. 23, 19989 (in subcommittee Illes). 

28 Department of Defense (1998) Award/Contract: U.S. Anny Medical Research ACQ 
Activity · BioPort Corporation. DAMD17-98-C-8052, Sept. 17. 1998. 

29 Department of Defense, Media Release, ADOD Announces Contract Restructuring.== 
August 5, 1999 (in subcommittee files). 

13 February 11. zoao (1:05PM) 



manufacture AVA= and A[d]ue to the tlme and expense required to produce a licenced product, 
investing in alternate manufacturers is not considered to be an effective way of meeting the 
Government=s requirements.=" DOD also Indemnified MBPI/BioPort against liability arising 
from Athe risks of adverse reactions, or the failure to coufer Immunity against antluax .... ,;" 

"'joseph S. Little AJustificaHon and Approval for Other than Full and Open 
Competition,EAntluax Vaccine Absorbed, DAMD17-97-00!4 (JPO 0836) May 20, 1997 (in 
subcommittee ftles). 

" Memorandum of Decision, Secretary of the Anny Louis Caldera, Authortty Under 
Public Law 85-804 to include an Indemnification clause In Contract DAMD 17 -91-C-1139 With 
Michigan Biologic Products Institute, September 3, 1998 ijn subcommittee ffies). 
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Potential liability resulting from adverse events was a major issue for the anthrax vacdne 
manufacturer even when the vaccine was used by a only few hundred people each year. In 1986, 
Secretary of the Anny John Marsh, Jr. authorized Indemnification of the State of Michigan 
O.partment of Public Health, which would not provide the vaccine without indemnification due 
to Athe possibility that persons vaccinated may develop anaphylaxis or some unforeseen reaction 
of serious consequences, including death.::=32 

In 1992, Secretary of the Anny Togo West, Jr. approved a request to indemnify the anthrax 
vaccine manufacturer, the Michigan Biologics Product Institute (MBPO. against all liability 
arising from: 

Athe unusually hazardous risks associated with potentially severe adverse 
reactions and the potential lack of efficacy of the AVA. These concerns 
stem from: a) the limited use of the vaccine to date, i.e., tests prior to 
approval of the vaccine by the Food and Drug Administration are on too 
small a scale to petmit accurate assessment of types and severity of 
adverse reactlom (only widespread use can provide this assessment); and 
b) insufficient experience In mass immunization programs to truly 
evaluate the efficacy of the vaccine. Moreover, there is no way to predict 
whether the pathogen agaimt which the vaccine may be used will be 
suffldentl~ similar to the pathogen used in tests to ensure vaccine 
efficacy.= [emphasis added[ 

In 1998, Secretary of the Army Louis Caldera again authorized indemnification ofMBPI 
because A the siZll of the proposed vaccination program may reveal uuforwarned idiosyncratic 

32 Memorandwn of Decision Secretary of the Army john 0. Marsh, Authority under 50 
U.S.C. 1431-1435 (P.L. 85-804) to Include an lndemnlflcatlon Clause in Contracts or Purchase 
Orders with the State of Michigan, February 27, 1986 (In subcommittee files). 

33 Memoraodum of Decision. Secretary of the Anny Togo West. Jr .. Authority under P.L. 
85-804 to Include an Indemnification Clause in Contract DAMD17 -91-C-1139 with the 
Michigan Biologic Products Institute [undated! (in subcomntittee files). 
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adverse reactfons.::34 The contracting officer justified the later indemnification request, in part. 
because. ASince 1990, approximately 600,000 doses have been issued from MBP!=S stockpile. 
The limited use of A VA to date versus the large number of doses that are being stockpiled and 
subject to use may expand the data base to a point where the statistical significance of a predicted 
adverse reaction may become a rea1ity.~5 

34 See supra note 31. 
35 Joseph S. Little, Contracting Officer, AContracting Officer=S Request for 

Authorization for Indemnlficatlon Under Authority of Public Law 85-804-" Oct. 8, 1997, p. 3 (in 
subcommittee files). 
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Following the Gulf War, and prior to adoption of the DOD Immunization policy In 1993, and 
the mandated A VIP in 1998, Pentagon officials considered and rejected alternative anthrax 
vaccine production sites.38 Instead, an acquisition strategy was adopted focusing solely on the 
MBPYBioPort vaccine?7 

Vaccine Usage and Safety 

DOD literature says the anthrax vaccine Ahas been safely and routinely administered In the 
United States to veterinarians, laboratory workers, and livestock handlers for more than twenty­
five years.:" Testimony at the March 24 hearing indicated between 100 and 300 civilians may 
receive the vaccine each year. Since approval. and prior to the AV!P. fewer than 68,000 doses 
had been distributed apart from stocks used in Operation Desert Storm.39 

As with any vaccine, anthrax inoculation can cause adverse health events in some 
individuals, ranging from soreness or swelling at the injection site (local reactions) to fevers, 
chills, muscle aches and anaphylaxis40 (systemic reactions). Local reaction may be mUd, 

36 BG Eddie Cain, AProcurement of the Anthrax Vaccine-Single Source Versus 
Additional Site-" DOD lnfonnation Paper, JPO 0920, October 19, 1998 (in subcommittee files). 

31 BG Jobn C. Doesberg, AAcquisitlon Strategy for the Procurement of Anthrax Vaccine 
Adsorbed,: Joint Program Office for Biological Defense.JPO 0120, February I. 1997 (In 
subcommittee files). 

38 See supra note 14. 
39 Prepared statement of Dr. Kathrye Zoon, Director, FDA Center for Biologics 

Evaluation and Research, NSV AIR Anthrax Hearing (ll). p. 52-53. 
" Anaphylaxis is one fonn of hypersensitivity to a drog or antigen. Anaphylactic shock is 

an often severe, sometimes fatal, physical reaction characterized by respiratory symptoms. 
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moderate or severe enough to require medical attention. Systemic reactions are generally 
considered clinically more significant. Reactions may increase in severity after successive 
injections. 41 

fainting, swelling and itching. 
41 Michigan Biologic Products Institute, AAnthrax Vaccine Absorbed: How Supplied, 

References, Description, Cl!n!cal Phannacology, Indications and Usage, Contra!nd!catlons, 
Warnings, Precautions, Adverse Reactions. Dosage and Adndn!stratlon."' FDA Ucense No. 99, 
Rev. Feb. 1998 (in sobcomrnlttee Illes). 

18 February 17, 2000 (1:05PM) 



The AVA has been described as a relatively crude, imprecisely characterized vaccine, and 
estimates of reaction rates vary widely. 42 According to the FDA-approved AVA product 
labeling. 30 percent of vaccine recipients can be expected to suffer mild local reactions, 4 percent 
wiU incur moderate local reactions and less than .2 percent will experience systemic reactions. 43 

In 1994 and 1995, DOD considered the need for a new anthrax vaccine Abased on the 
reactogenidty of the current vacdne.:44 

To avoid adverse reactions, the vacdne should not be given to those who experienced a 
severe reaction to a previous dose or to those with acute respiratory disease or an active infection. 
Immune compromised persons (i.e. mv infected) may not respond to the vaccine. It is not 
recommended for pregnant women or for those under 18 or over 65 years of age. 45 

The Army Anthrax Vaccine Immunization Plan directs medical personnel to report severe 
adverse reactions (resulting In hospitalization or more than 24 hours lost from duty) through the 
Vaccine Adverse Events Reporting System (V AERS) adntlnistered by the Department of Health 
and Human Services (HHS).46 Within HHS, V AERS is a joint rroject of the Centers for Disease 
Control (CDC) and the Food and Drug Administration (FDA).' V AERS guidance recommends 
recording any clinically significant symptoms occuning subsequent to vaccine administration, 
whether or not a causal relationshlp has been established between the vaccine and the adverse 
reaction. 48 

The Anny Medical Surveillance Activity also receives copies of V AERS forms from all the 
uniformed Services and produces a quarterly report for the U.S. Army Medical Command.49 The 
Army Surgeon General has requested the assistance of the HHS Vaccine Injury Compensation 
Program in evaluating all anthrax-related V AERS data. 50 

"Phillip Brachman and Arthur Friedlander, Vaccines, 2d ed., pp. 729-739, Philadelphia, 
WB Saunders (1994). 

43 See supra note 41. · 
" LTC George W. Anderson, Jr.,Memorandum AMinutes of the FDA meeting of May 5, 

1994 Concerning Production and Purification of PA from Delta Stern-! (pPa102) CR4.= 
U.S.Anny Medical Research Institute on Infectious Diseases, May 19, 1994 (in subcommittee 
files). 

45 See supra note 41. 
46 Gen. William W. Crouch, U.S. Anny Vice Chief of Staff, MEMORANDUM AAnny 

Anthrax Vaccine Immunization Program Plan, Apr. 29, 1998, p. 3 and Annex C (In 
subcommittee files). 

"FDA Center for Biologics Evaluation and Research, A Vaccine Adverse Events 
Reporting System (V AERS)= available at http://www.fda/gov.cber/vaersifaq.htm. 

48 Ibid. 
"See supra note 46, p. C-7. 
511 Anthrax Vaccine Adverse Reactions 106th Cong. 1st sess. (1999) (subcommittee on 
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National Security, Veterans AffaiB, and Intematlonal Relations hearing of July 21, 1999) 
[hereinafter ANSV AIR Anthrax Hearing (IV)"] [The Subcommittee hearing has not Y"l been 
printed. Page numbers in this and subsequent references to statements at this hearing refer to 
indMdual prepared written statements or the unofficial transcript. held in subcommittee files.] 
(prepared statement of Gen. Robert Claypool, p. 13-14). 
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The A VIP convened a clinical conference in May 1999 to discuss anthrax issues, including 
adverse events. Col. Renata Engler. M.D., Chief, Allergy-Immunology Department, Walter Reed 
Army Medical Center, presented data from ongoing research and case studies showing higher 
adverse reaction rates in women. 51 Also discussed at the conference was the Army Surgeon 
General=s proposed longitudinal cohort study to assess near~tenn and long~term health effects of 
the anthrax vaccine. 52 

To convey hnportant infonnation about medical exemptions and adverse reactions, the Army 
implementation plan directs commanders and medical staff to provide recipients Aadequate 
infonnation on the vaccine, its safety, its benefits, and the need for adherence to the 
immunization schedule prior to the first anthrax vaccination.=fl The other Service 
implementation plans contain Identical or similar requirements. 

On April!, 1999, V AERS data (1990 to 1999) contained 101 reports of adverse events 
associated with anthrax inoculation, 14 of which were considered serious. 54 In May 1999, DOD 
reported a total of 123 V AERS filings with FDA. but included only 65 of those In the caculatlon 
of an adverse reaction rate of .007 percent of 890,888 vaccinations ~ven to date. According to 
DOD, only 11 V AERS reports Amet strict reporting requirements.: 

51 COL Renata Engler, MD., USA, Chief, Allergy and Immunology Department, Walter 
Reed Army Medical Center, APresentatlon-Anthrax Immunization: Challenges for the Future.~ 
Department of Defense Conference for Biological War.fare Defense Immunizations, Fort Detrick, 
Maryland, May 25-27, 1999 (in subcommittee files). 

" Department of the Army, Office of the Surgeon General. AMemorandum for 
Conference Participants." Apr. 16, 1999, p. 2 (in subcommittee files). 

53 See supra note 46 p. C-5. 
54 Testimony of Dr. Kathryn Zoon, Director, FDA Center for Biologics Evaluation and 

Research, NSVAIR Anthrax Hearing (II), p. 55. 
55 Department of Defense, Briefing Slide:AAnthrax Vaccine AdveBe Events-Vaccine 

Adven;e Even! Reporting System (V AERS) Military - Week Ending May 21, 1999" May 28, 
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Independent Medical Review 

1999 {in subcommittee files). 
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A review of the A VIP plans, and of basic literature on the anthrax vaccine, was conducted bJ 
Dr. Gerard N. Burrow, of the Yale University School of Medicine''' According to Dr. Burrow", 
he conducted his review over three months, read materials provided by DOD and interviewed 
Pentagon officials responsible for designing and implementing the program. On February 19, 
1998, in a four page letter, he concluded, A The anthrax vaccine appears to be safe and offers the 
best available protection against wild-type anthrax as a biological warfare agent2 The letter 
contains two paragraphs on safety and efficacy. Regarding the safety of the vaccine stockpile, all 
of which was manufactured under conditions cited by FDA as deficient, Dr. Burrow pointed to 
the DOD supplemental testing program, and the fact that AFDA directed MBPI to do a 
comprehensive review to demonstrate that deviations in biologic product lines did not impact 
anthrax vaccine quality and integrity. The results of thts review should he available in the near 
future.::58 Regarding efficacy of the vaccine, the letter redtes usage figures since approval in 
1970 and cites the conclusion of an unpublished DOD study that Aunit effectiveness could best 
be preserved through the use of pre-deployment vaccinatlon.:::::59 

In a letter to the Subcommittee In response to a request to testify on his review of the 
program, Dr. Burrow wrote: 

Unfortunately, I do not believe I can make a significant contribution to the 
work of your Committee. I chaired the Institute of Medicine Committee that 
reviewed the Defense Department program for clinical care of Gulf War veterans 
in active service and interacted with persormel in the Office of Health Affairs. 
The Defense Department was looking for someone to review the program in 
general and make suggestions, and I accepted out of patriotism. I was very clear 
that I had no expertise in Antluaxand they were clear that they were looking for 
a general oversight of the vaccination program. 

I visited the Pentagon on a nwnber of occasions, talked with a variety of 
people in and out of government and presented my report which you have to the 
Secretary on March 2, 1998. I had nu access to classified in£fJI11ladon . ... =60 

(emphasis added) 

Supplemental Testing 

56 See supra note 16. 
57 in an Aprlll6, 1999 telephone conversation with Subcommittee staff, Dr. Burrow said 

his charge was a general review of the program, and that as an internist, he has little experience 
with vaccines. His primary recormnendation was the use of focus groups of military personnel to 
determine appropriate communication strategies. 

58 See supra note 16. 
59 Ibid. 

&O Letter from Dr. Gerard N. Burrow, Yale University School of Medicine, to Rep. 
Christopher Shays, April26, 1999 (in subcommittee files). 
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To address concerns over the age and quality of stockpiled vaccine, DOD undertook an effort 
to re-test the product before use. A contractor was retained to conduct supplemental testing of 
vaccine lots, all of which bad been manufactured in an aging production factllty, and some of 
which bad been approved by the FDA for use beyond the Initial expiration date. 

Mitretek Systems Inc. reviewed vaccine production records and observed additional testing 
conducted by BloPort personnel." Of the 31 vaccine lots" subjected by DOD to supplemental 
testing. 18 remained unavailable as of July, 1999 due to unresolved purity, potency or sterility 
issues.63 

Some involved in the program opposed supplemental testing as redundant and likely to cause 
more problems than it solved by establlshing a self-imposed vaccine safety standard in addition 
to FDA lot-release criteria 64 Their concerns were validated when the supplemental testing 
program appears to have overwhebned the MBPI/BioPort testing capabilities, producing 
anomalous results and delaying the program." Once the testing problems became apparent 
vaccine lots not technically In the stockpile when the A VIP was announced were not subjected to 
the sup~lemental assays under the rationale the FDA was requiring the same tests for lot 
release. 6 All the lots submitted for supplemental testing had also undergone the same FDA lot 

61 See supra note 17, p. 3. 
62 Each lot contains approximately 200,000 doses of vaccine. 
63 See supra note 26, p. 13. 
64 Dr. Micbael Gilbreath, Information Paper, JPO 0364, Feb. 4, 1998 (in subcommittee 

files); prepared statement of Dr. Robert C. Myers, Chief Operating Officer, BioPort Corporation, 
NSVAIR Anthrax Hearing (ll), p. 83-84. 

65 Ibid. (Gilbreath Information Paper) 
66 Letter from Sec. of Defense William Cohen to Reps. Sbays (CT), Gilman (NY), Kelly 

(NY), Souder (IN), Ose (CA), and Talent (MO), September 30, 1999, Attachment p. 1 (in 
subcommittee files). 
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release protocols. 

Animal Data on Efficacy 

DOD=s determination the vaccine affords protection against virtually all strains of airborne 
anthrax spores rests primarily on studies of vaccinated animals (guinea pigs. rabbits and 
monkeys) challenged with various strains of the disease." But widely varied results within and 
between animal species suggest variable modes of protection not necessarily correlated to 
antibody levels stimulated by the vacdne.ss Without a proven model in animals that is known to 
correlate to protection in humans, animal data remains only suggestive. 

67 Testimony of Dr. Sue Bailey. DOD Assistant Secretary for Health Affairs. NSV AIR 
Anthrax Hearing (I). p. II. 

" Prepared statement ofDr. Meryl Nass. NSVAIR Anthrax Hearing (ll) p. 108-11 I. 
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Vacrine-acquired anthrax immunitg; may also be limited or overwhelmed when the subject is 
challenged with variant anthrax stains. A report by the Senate Committee on Veterans= Affairs 
concluded that: 

Adata suggests that the vaccine can protect humans against inhaled anthrax but to 
date there is inadequate Information to judge how well it works. particularly 
against weaponized anthrax, which could cause exposure to greater concentrations 
of antlrrax than has occurred among workers exposed on the job.::?c 

In response to questions regarding the efficacy of the vacdne against antibiotic resistant or 
genetically altered anthrax strains, DOD said 

A The current US-licensed anthrax vaccine is considered to be highly effective 
against naturally occurring strains of anthrax. including antibiotic resistant strains. 
The development of genetically engineered organisms using anthrax or any other 
biological warfare agent is a potential threat that must be evaluated carefully. We 
are not aware, however, of any Jnfonnation to suggest that these modified strains 
have been used in any context other than the research laboratory.:?1 

When one U.S. laboratory studying the release of anthrax at Sverdlovsk Implied the Russian 
mixtures of anthrax strains might overcome the protection afforded by the anthrax vaccine, DOD 
persuaded the author Ato correct the press release to make it more accurate. The modification 
stated, in part, Athere is no experimental data or evidence to suggest that such a mixture is 
resistant to the FDA-licensed anthrax vaccine used by the US mflitary.:72 

Opposition to the A VIP 

Some have refused the vaccine. Active duty personnel have been disdplined under service­
specific policies for refusing a lawful order. Reservists and National Guard members have 
resigned or transferred to units or Anon-mobility= positions which do not require the vaccine. 
The DOD does not collect uniform records on refusals, but media reports indicate more than 300 

69 Ibid. 
70 Report of the Spedal Investigation Unit on Gulf War 0/nesses. Senate Committee on 

VeterallS=o Affairs. 105th Congress, 2nd Session, September 1998. S. Rpt. 105-39, p. 122. See 
asio, Als Military Research lla2ardous to Vetel'li!FS Health? - Lessons Spanning Half a 
Century,: Staff report prepared for the Committee on Veterans Affairs, United States Senate, p. 
ll. 103d Congress. 2d Session, S. Prt. 103-97, O.Cember8,!994. 

11 See supra note 66. 
12 Ibid Nor is there data demonstrating the vaccine is effective against altered or mixed 

anthrax strains. 
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service men and women have refused to take the shot. 73 

13 A Vaccine Refused by 23 Aircraft Canier Sailors-" Associated Press, March 11, 1999 
(in subcommittee files). The reported number of vaccine refusers has remained fairly stable in 
public reports, between 200 and 300, for some months. 
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Hearing testimony and correspondence from Reservists and National Guard members 
suggests uf to 30 percent of some units would resign or seek to transfer due to the anthrax 
program.7 Their concerns focus on the lack of systematic, long-term studies on anthrax vaccine 
health effects." 

Safety is also an issue for some because the anthrax vaccine Is one of the exposures under 
study by the National Academy of Science=s Institute of Medicine OOM) pursuant to the Persian 

"Impact of the Anthrax Vaccine Program on Reserve and National Guard Units, 106th 
Cong., 1st sess .. p. 57 (Subcommittee on National Security, Veterans Affairs and Intecnatlonal 
Relations hearing. Sept. 29, 1999) [hereinafter ANSV AIR Anthrax Hearing (V)] [The 
Subcommittee hearing has not yet been printed. Page nwnbers In this and subsequent references 
to statements at this bearing refer to individual prepared written statements or the unofficial 
transcript, held In subcommittee files.] (testimony of Capt. David Panzera; testimony ofTech. 
Sgt. William Mangler!, NSV AIR (V), p. 58) See also, testimony of Capt. Thomas Rempfer, 
NSV AIR Anthrax Hearing (Q, p.!IO; testimony of Maj. Redmond Handy, NSV AIR Anthrax 
Hearing (Q, pp. 102-102. DOD does not collect dam on refusals or resignations attribu!llble to 
the vaccine. An Informal survey of Reserve and Guard units shows more than 700 current or 
likely depariures due to the A VIP. The survey can be fouod at: 
http://www.dallasnw .quik.cornlcyberella/ AnthraxiChron_lnfo.html, p. 12-13. 

"Testimony of Col. Redmond Handy, NSV AIR Anthrax Hearing (Q, p. 91; prepared 
statement of Ms. Rand! Martin-Allaire, NSV AIR Anthrax Hearing (D), p. 171: prepared 
statement of Sgt. Michael Shepard, NSV AIR Anthrax Hearing (D), p. 193; testimony of M'\ior 
Cheryl Hansen. NSVAIR Anthrax Hearing (V), p. 31. 
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Gulf War Veterans Act of 1998, eoacted as Title XVI of the 1998 Omnibus Appropriations Act, 
P.L. 105-Z77. The law directs 10M to review associations betweeo illnesses and wartime 
exposures that warrant a presumption of service-connection for sick Gulf War veterans.76 That 
study is ongoing. 

Efforts to meet Secretary Cohen=s four preconditions to A VIP implementation, intended to 
address likely reservations about the program, have only served to intensify concerm:77 

I. Problems with supplemental testing underscore vaccine safety and production issues. The 
failure to test all lots produced before the plant closed suggests to some the promise of 
supplemental testing was not fulfilled. 

16 P.L. 105-Z77, title XVI. 
71 Letter from Reps. Benjamin Gilman (NY), et al. to Defense Secretai)' William Cohen, 

July ZO, 1999, p. 1 (in subcommittee files). 
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2. The prerequisite conununication effort engenders resentment and mistrust as simplistic 
DOD attempts at education and risk communication portray very limited vaccine use as 
Aroutine:.:?8 and attack those with legitimate questions as Aparanoics=19 and simple~ minded 
victims of Internet propaganda."' 

3. Delays In posting data to the tracking system reduce its value as a real time indicator of 
medical readiness and Increases tolerance of deviadons in the FDA approved inoculation 
regimen.81 

4. Contrary to subsequent DOD characterizations, the ~romised outside, expert, scientific 
review of the program was only very general in nature. 2 

Others question the necessity of the program, asking whether it betrays a lack of confidence 
in deterrence and other force protection elements, and suggesting a vaccine program makes 
anthrax attack more, not less, likely.83 

78 See supra note 14. . 
19 Lt. Gen. Ronald Blanck, Algnore the Paranolcs: The Vaccine is Safe,: Anny Times, 

Feb.2, 1999,p. 12. 
"'Douglas J. Gilbert, American Forces Press Service. AAnthrax Vaccine Called Effective 

Force Protection,: DefenseLink, Nov. 5, 1998 (in subcommittee files}; Washington Times, 
AAnthrax Shots Drive Air Force Veteran From Service.= October 13, 1999, p. 18; PBS New 
Hour, AAnthrax Vaccine.= Oct. 21, 1999 (comments of Gen. Blanck) (transcript In 
subcommittee Illes); Col. Guy Strawder, AA VIP D!rector=s NewsletteE (in subcommittee files). 

81 Bradley Graham, AAnthrax Shots Missing Targets?= Washington Post, Sept. 29. 1999, 
p.A27. 

82 See supra note 60 and accompanying text. 
83 Testimony of Capt Thomas Rempfer, NSV AlR Anthrax Hearing (1), p. 40·41; 

testimony of Maj. Russell Dingle, NSV A1R Anthrax Hearing (1), p.49. 
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Hearings and Legislative Proposals 

On March 24, 1999 the Subcommittee on National Security, Veterans Affairs and 
International Relations held the first of five hearings on the Department of Defense (DOD} 
Anthrax Vaccination lnununization Program (A VIP). Entitled, A Oversight of the Anthrax 
Vaccine Inoculation Program.= the hearing examined the effectiveness and efficiency of the 
A VIP as a medical force protection measure, a record keeping initiative and long tenn 
procurement. The Subcommittee heard testimony from Dr. Sue Bailey, Assistant Secretary for 
Health Affairs, U.S. Department of Defense, accompanied by, Lt. Gen. Ronald R Blanck, U.S. 
Army; Rear Admiral Todd Fisher, Deputy Surgeon General U.S. Navy; and Lt. Gen. Charles H. 
Roadman, ll, U.S. Air Force; Capt. Thomas Rempfer. Connecticut Air National Guard; Maj. 
Russell Dingle, Connecticut Air National Guard; Pfc. Stephen M. Lundbom, U.S. Marine Corps; 
Attorney Mark Zald; Col. Redmond Handy, Member Reserve Officer Association; and Lcrene K. 
Greenleaf. 

On Aprll29, 1999, the Subcommittee held a hearing on the A VIP entitled, AAnthrax (ll): 
Safety and Efficacy of the Mandatory Vaccine.= The purpose of this hearing was to examine the 
vaccine=s safety and effectiveness against an aerosolized biological weapons attack. Individuals 
who testified disputed the Departtnent of Defense claim the vaccine Is unquestionably safe for 
force wide use. Some who testified are experiencing serious lllnessE'S they associate with the 
anthrax vaccine. Testimony was received from Kwai-Cheung Chan, Director, Special Studies 
and Evaluations Section, National Security and International Affairs Division, General 
Accounting Office; Dr. Katherine Zoon, Director. Center for Biologics Evaluation and Research, 
Food and Drug Administration; Dr. Michael Gilbreath, Medical Project Manager, Joint Program 
Office for Biological Defense; Dr. Robert Myers, Cblef Operating Officer, BloPort Corporation; 
Dr. Meryl Nass; David Churchill; Randi Martin-Allaire; Roberta Groll; and Michael Shepard. 

On June 30, 1999 the Subcommittee held a hearing entitled. A Oversight of DOD Sole 
Source Anthrax Vaccine Procurement.:= The primary focus was to examine A VIP acquisition 
strategies and procurement activities pursued by the Department of Defense to purchase the 
vaccine. Issues examined included the technical and financial ability of BioPort to supply the 
vaccine at the contracted price, and the effect of management problems on the safety and the 
quality of the vaccine produced. Testimony was given by Louis J. Rodrigues, Director, Defense 
Acquisition Issues, National Security and International Affairs Division, General Accounting 
Office; David Oliver, Jr .. Principal Deputy Uoder Secretary of Defense for Acquisition and 
Technology, Department of Defense; and Fuad EI·Hibr!, Chief Executive Officer, BloPori 
Corporation. 

On July 21, 1999, the National Security Subcommittee held its fourih hearing on the A VIP. 
Entitled, AAnthrax Vaccine Adverse Reactions.~ the hearing focused on the progra1m=s 



the joint FDA/CDC Vaccine Adverse Event Reporting System (V AERS), under-reporls adverse 
events and adverse vaa:ine reactions. Testifying at this heating were CFT Michelle Pie!, USAF; 
LT Richard Rovet, USAF; SGT Robert Soska, USA; CFT Jon Richter, USAR; Kwal-Cheong 
Chan, Director, Special Studies and Evaluations Section, National Security and International 
Affairs Division, General Accounting Office; MG Robert Claypool, Deputy Assistant Secretaty 
for Health Operations Policy, Department of Defense accompanied by, RADM Michael Cowen, 
Deputy Director for Medical Readiness, Joint Staff, Deportment ofDefell'le; and COL Renata 
Engler, Chief, Allergy-lnnnunoiogy Department Walter Reed Army Medical Center; and Dr. 
Susan Ellenberg. Director, Division of Biostatistics and Epidemiology, Center for Biologics 
Evaluation and Research, Food and Dmg Administration. 

The Subconnnittee held its fifth hearing on the A VIP on September 29, 1999 entitled, 
Aim pact of the Anthrax Vaccine Program on Reserve and National Guard Units.,; The hearing 
examined the Implementation of the A VIP in reserve component units and the Impact of the 
program on retention, readiness and morale. Testifying at the hearing were Lt. Col. Thomas 
Heemstra, Indiana Air National Guard: Maj. Cheryl Hansen, Air Force Reserves: Capt. David 
Panzera, New York Air National Guard: Tech. Sgt. William Mangtere, New York Air National 
Guard; Charles Cragin, Acting Assistant Secretaty for Reserve Affairs, Department of Defense, 
accompanied by, Maj. Gen. Paul Weaver, Jr., Director, Air National Guard, Department of 
Defense: Col. Frederick Gerber, Director, Health Care Operations, Office of the Anny Surgeon 
General, Department of Defense: and Col. James Dougherty, Air Surgeon, National Guard 
Bureau, Department of Defense. 

In the first session of the 106 Congress. two bills were introduced regarding the anthrax 
vaccine program: 

Rep. Walter Jones (NC) introduced HR 2543 on July 16, 1999. Entitled A The American 
Military Health Protection Act,;:;: the bi11 would instruct the Department of Defense to make the 
anthrax vaccination immunization program volW1tary for all members of the Anned Forces until 
the FDA has approved a new anthrax vaccine for humans or the FDA has approved a new, 
reduced course of shots for the current anthrax vaccine. This bill was referred to the Conunittee 
on Armed Services. 

Rep. Benjamin Gilman {NY), introduced HR 2548 on July 19, 1999, cospoll'IOred by Reps. 
Sue Kelly {NY) and Bob Filner (CA). HR 2548 would suspend further Implementation of the 
Department of Defense anthrax vaccination program until the vaccine is determlned to be safe 
and effective tbrougb a study by the National Institutes of Health. The Department of Defense 
Anthrax Vaccination Moratorium Act was referred to the Committee on Armed Services and to 
the Committee on Commerce. 

The FY2000 Defense Appropriations Act (IIR 2561) contained a provision directing the 
Comptroller General to report on: effects on morale, retention and recruiting; the dvilian costs 
and burdens associated with adverse reactions for members of the reserve components; adequacy 
of long and short term health monitoring; assessment of the anthrax threat, including but not 
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limited to foreign doctrine, weaponizatlon, qua!Uy of intelligence, and other biological threats. 
DOD was directed to contract with the National Research Council to conduct studies on: vacdne 
adverse events and adverse reactions, particularly among women; vaccine efficacy against 
inhalation anthrax; correlation of animal models to safety and efficacy in humans; research gaps; 
and other matters. 
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Discussion 

Findings 

,. ''\_}'"" ·' ,' ·-.. ,;'·~· - '· '. t· 

DOD bases the scope of A VIP on the scope of the threat, and the perceived need for 
additional, individnal force protection to meet that threat Threat assessment requires objective 
and subjective analyses of U.S. vulne~abillty, enemy capacity, and enemy Intentions. AA threat 
analysis, the first step in determining risk, identifies and evaluates each threat on the basis of 
various factors, such as its capability and intent to attack an asset, the likelihood of a successful 
attack, and Its lethality~4 

Since the King of Athens poisoned his enemy.=s wells In 600 BC and Alexander the Great 
burled diseased animal corpses over the walls of a besieged city, ground forces bave been 
vulnerable to casualties caused by natural or pernicious exposure to cbernlcal and biological 
pathogens." But In the absence of proven capability and Intent to use biological weapons, 
vulnerability alone does not constitute a validated threat for purposes of determining appropriate 
and effective countenneasures. 

Appropriately, much of the information regarding the BW capabilities and intentions of 
potential adversaries, and even allies, is classifled. As a result, mast public descriptions of the 
anthrax ttrreat focus on the general vulnerability of unprotected forces to anthrax attack, the 
general ease and availability of anthrax production and the likely lethality of a successful anthrax 
attack. 

84 Combating Terrorism - Threat and llisk Assessments Can Help Prioritize and Target 
Program Investments. U. S. General Accounting Office, GAOINSIAD-98-7 4, Aprll1998 p. 3. 

85 Dr. Stephen C. Joseph, Assistant Secreta!)' of Defense for Health Affairs, AB!ological 
Warfare -INFORMATION MEMORANDUM= (undated) p.2 (In subcomntittee files). 
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According to various unclassified DOD statements, more than ten countries Ahave, or are 
developing. a biological watfare capability.:" Those nations are: China, Iran, Iraq, Israel, 
Libya, North Korea, South Korea, Syria, Taiwan and Russia. Other public lists also include 
Egypt. Cuba, Japan, and the fonner Soviet states in Eastern Europe that may have inherited blo~ 
watfare capabU!ties. 87 For purposes ofthe A VIP, A The high threat areas validated by our 
intelligence community for the potential use of anthrax as a biological weapon of mass 
destruction includes [sic] Korea, Israel, jordan, Kuwait, Saud! Arabia, Bahrain, Qatar, Oman, 
UAE and Yemen.:!' Anthrax is not seen as a threat in the Balkans.89 

Other descriptions of the anthrax threat focus on the relative ease of acquisition, mass 
production and weaponizatlon of the stable. long-lasting anthrax microbe. According to DOD, 
production of biological warfare agents does not require speciallzed equipment or advanced 
technology. Biological agents are more potent and efficient than chemical weapons, and can be 
delivered through a variety of means. Legitimate uses (i.e. vaccine manufacture) for Adual use:; 
production technologies make counter~prolfferation strategies difficult to Implement 

86 DOD lnfonnatlon Paper, ADOD Biological Warfare Threat Aoalyats,: 12/15/97, p. I. 
See also, Proliferation: Threat and Kesponse, Department of Defense, November 1997. 

"Office of Technology Assessment, U.S. Congress, AProllferation of Weapons of Mass 
Destruction: Assessing the Risks.= p. 65, OTA-ISC-559, August, 1993 (in subcommittee files). 
Notably included among those nations are U.S. allies who, it must be presumed, pose less danger 
to U.S. forces than nations currently opposing U.S. policy goals. 

88See supra note 66, Attachment p. 13. 
"Ibid. 
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successfully.!W 

Secretary Cohen told MembeiS, AAnthrax poses a clear and present danger to our armed 
forces. It is the weapon of choice for germ warfare because it Is easy to weaponize and is as 
lethal as the Ebola virus. At least seven potential adversaries have worked to develop the 
offensive use of anthrax.:=91 

In testimony before a subcommittee of the House Armed Services Comndttee, Deputy 
Secretary ofDefeme John Hamre said, ACurrently, at least ten nation states and two terrorist 
groups are known to possess. or have In development, a biological warfare capability ::J1Z 

"See supra note 86. The release of deadly chemical sarin gas in Tokyn by the Awn 
Shinrikyn cult highlighted the terrorist, and by hnplicatlon. the mllttary threat posed by chemical 
and biological weapons. But subsequently acquired infonnation regarding the cult=s 
unsuccessful attempts to use biological agents is seen by some as a counter to the argument those 
agents are not technica1ly challenging to produce and deploy. 

91See supra note 66. 
" Prepared statement of Han. John J. Hamre, Deputy Secretary of Defense, subndtted to 

the Subcommittee on Military Personnel, House Committee on Anned Services, p. 2. September 
30,!999. 
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DOD testimony to the Subcommittee poriillyed the threat similarly: AAs identified by the 
Chaillilan of the ]oint Chiefs of Staff, anthtax is a major threat to our !loops. Anthtax is the 
primary biological warfare threat faced by U.S. forces. More than 10 countries, including Iraq, 
have or are suspected of developing this biological warfare capablllty. Anthtax is the biological 
weapon most likely to be encountered because It is highly lethal, easy to produce in large 
quantities, and relatively easy to develop as a weapon.::93 

The A VIP ttl-fold brochure describes the threat as follows: 

ABlologlcal weapons are maintained by several countries around the world Use 
of these weapons could cause widespread illness among unprotected military 
forces. 

Anthrax is the biological weapon most likely to be encountered because it Is: 
X Highly lethal 
X Easy to produce In large quantities 
X Relatively easy to develop as a weapon 
X Easily spread over a large area 
x Easily stored and dangerous for a long time=!U 

Clearly, DOD has determined the threat is real and Imminent, and has concluded it would be 
irresponsible not to deploJ an available countermeasure to protect the lives and fighting 
capability of U.S. forces. 

But similar statements on the threat have been made by DOD for many years. According to 
GAO testimony, A The nature and magnitude of the mllltaty threat of biological warfare (BW) 
bas not changed since 1990, both in tellilS of the number of countries suspected of developing 
BW capability, the types of BW agents they possess, and their abUlty to weaponlze and deliver 
those BW agents. Inhalation anthtax is considered by DOD to be the primary BW threat because 

93 Prepared statement of Dr. Sue Bailey, DOD Assistant Secretaty for Health Affairs, 
NSV AlR Anthrax Hearing(!), p. 8. 

94 See supra note 14. 
95 Prepared statement of Dr. Sue Balley, DOD Assistant Secretary for Health Affairs, 

NSVA!R Anthtax Hearing(!), p. 13. 
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of its lethality, ease of production, and weaponization.::95 

" Prepared statement of Kwai-Cheung Chan, Director, Special Studies and Evaluation 
Section, Natlolllll Security and Internatiolllll Affairs Division, U.S. Genenai Accounting Office, 
NSVAJR Anthrax Hearing (II), p. 12. 
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According to unclassified briefmg materials assessing the anthrax threat. anthrax stocks and 
weaponized anthrax have been confinned only in Southwest Asia. A stock of anthrax has been 
confinned in Northeast Asia. Capacity to produce and weaponize anthrax elsewhere (S<luth Asia 
or transnational) is suspected but unconflrmed.97 

Assessment of the Iraqi threat concludes that substantial anthrax production capacity exists 
but exceeds the ability to weaponize. While Iraq appears likely to be able to launch a BW attack 
using AL HUSSEIN balllstlc missiles, aircraft delivery is seen as less likely due to U.S. and 
Coalition air superiority." So Saddam would be Aun!!ke!y to use WMD unless he perceives 
regime=os survival at stake.::99 

So the threat remains tactically limited and regional. The A VIP is universal. 

Several factors appear to have fueled the 1997 decision to launch a mandatory. force-wide 
program to address a long acknowledged, regionally-based threat. 

After the Gulf War, the Der,artment of Defense undertook what is now characterized as Aa 
detailed, deliberative process:: 00 over more than three years that cuhninated in the conditional 
decision to implement a matxlatOiy, force·wlde anthrax inununization program. AAfter a three 
year study, the Department has concluded that the vaccination is the only safe way to protect 
highly mobile U.S. military forces against a potential threat that ts 99 percent lethal to 

files). 
" DOD, Briefmg Slide entitled AAnthrax Threat."' April 20, 1998 (in subcommittee 

"DOD, Briefing Slide entitled AAssessment=Apr!l20, !998 (in subcommittee files). 
"Ibid 
100 Prepared statement of Dr. Sue Bailey. Assistant Secretary of Defense for Health 

Affairs, NSVAffi Anthrax Hearing 0), p. 8. 
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unprotected individua1s.:=Hl1 

That study was conducted, for the most part, behind closed doors. However, the 
documentation provided to the subcommittee by DOD102 describes a process more predetennined 
than deliberative, as the obvious operational benefits of passive, pre-exposure protection (versns 
cumbersome protective masks and suits), aod the Iraq! threat, drove the decision to use the only 
vaccine currently available.1

1)3 

101 Letter from Sandra K. Stuart, Assistant Secretary of Defense (Legislative Affairs) to 
The Honorab!eCbrtstopher Sbays (CT), p.l, December 15, 1997. 

102 Letter from Rep.Cbrtstopher Sbays, Chalrman, Subcommittee on National Security, 
Veterans Affairs and International Relations, House Committee on Government Refonn to 
Secretary of Defense Wi!!iam Cohen, May 12, 1999 (In subcommittee files) 

103 Depattment of Defesne, Information Paper ADOD Biological Warfare Force 
Protection.= December 15, 1997, p. 2 (in subcommittee files). 
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ht November 1993, DOD Directive 6205.3 set out a broad policy supporting immunization 
resean:h. development testing, acquisition and stockpiling of vaccines against current and 
emerging biological warfare threats. The directive required immunization only of Ades!gnated= 
or Aprogrammed= personnel against agents Afar which suitable vaccines are available, in 
sufficient time to develop inununity before deployment to high threat areas .... ::1

11( 

With regard to antluax, DOD conducted research and program planning to develop an 
Aimproved anthrax vaccin"" (lA V) that would generate immunity against the known threat in a 
reasonable time. According to a DOD Operational Reqn!rements Dncument {ORD), the need for 
an Improved vaccine was identified in the MNS (Mission Needs Statement) for Medical Defense 
Against Chemical and Biological Warfare Agents in Angost 1994 and in the MNS for 
Department of Defense Biological Defense in Angost 1992.105 

The mission profile for the improved vaccine called only for inoculation of deployed and 
rapid deployment units Abased on intelligence estimates of the potential for use of spectllc BW 
agents against U.S. forces . ... Other military personnel will be vaccinated prior to departure to 
BW threat areas. An accelerated immunization program will be conducted under certain alert or 
mobilization conditions.::106 

Shortcomings of the currently licensed vaccine were seen as the Aserious logistical obstacles, 
especially for reserve forces: posed by the approved six-shot schedule and reports that suggest 
Athis vaccine may not provide universal protection against all anthrax strains.::107 Minimum 
standards for the improved vaccine included generation of a protective immune response within 
14 days of administering three inoculations. 

Briefing materials produced by the U.S. Army Medical Research htstitute of htfectious 
Disease (USAMRITD) in 19941isted the following problems with the current vaccine: 

Prolonged Immunization schedule 

Reactogenicity: 

IM See supra note 7, p. 2. 
105 Department of Defense, A Operational Requirements Document {ORD) for Improved 

Antluax Vaccine,= Oct. 2, !995, p. I {In subcommittee files). 
106 Ibid., p. B-1. 
107 Ib'd 2 ' .. p. . 
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Systemic reactions: .7- 1.3% 
Significant local reactions: 2.4 -3.9% (5.9%) 

Vaccine components completely undefined in tenns of charactetization and 
quantltatlon of the PA, and other bacterlal products and constituents present 

Significant lot-to-lot variation in the PA immunogen content 
Human trials with similar but not identical vaccine showed protection against 
cutaneous anthrax but insufficient data to show efficacy against inhalation anthrax 

Made from spore-fonning strain requiring dedicated production fac!Uty108 

Minutes of a May !994 USAMRITD meeting addressed Athe Armyos need for a new Anthrax 
vaccine. This need is based on reactogenidty of the current vaccine, the desire to make a vaccine 
with defined and well characterized components, and the need to produce a vaccine whkh does 
not require a BL-3HI9 containment for production or a dedicated production facility. since B. 
anthracis is a spore former.::= 1 10 

Iraq=o 1995 declarations to the United Nations Special Commission (UNSCOM) described 
As substantial BW progratiE111 including 8,000 liters of anthrax, 6,000 of which Iraq claimed to 
have weaponized in missile warheads, aerial bombs, rockets, remote-control aircraft and 
agricultural sprayers mounted on planes and helicopters. m At the same time, DOD interest in 
an improved anthrax vaccine diminished sharply. Reservations about the suitabil!ty of the old 
vaccine were put aside once it was made the centerpiece of the proposed immunization effort. 

The vaccine program is just one element of the joint Biological Warfare Defense concept 
encompassing: 

X detection and warning 
X individual (masks, suits) and collective protection (sealed command and control facilities) 
X medical (vaccines) countermeasures to prevent disease 
X contamination avoidance 

108 U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID), Briefing 
Sllde AProblems with Current MDPH Vaccine-" (undated) (in subcommlttee files). 

139 Bio-Safety Level 3, the second most stringent of the four levels of controls to protect 
persons handling Infections agents. For a description of current bio-safety standards see: 
http:llwww.cdc.govlod/ohslb!osftylbmb!41bmbl4s3t.htm 

110 See supra note 44, p. 1. 
111 See supra note 85, p. 5. 
liZ Jbid. 
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X decontaminationu3 

Treaties, anti-proliferation regimes, as well as the prosped of tactical and nuclear retaliation, are 
also meant to deter use of chemical an biological weapons. 

113 /bid .• p. 7. 
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These are meant to be parts of an A!ntegrated and overlapping systems awroach to BW 
defense~~< in which both military and medical considerations dictate a hierarchy offorce 
protection measures emphasizJng contamination avoidance and physical protection over medical 
intervention and decontamination. One statement of chemlbfo defense doctrine ranks force 
protection strategies as follows: 

A ... The most effective and singularly most important prophylaxis in defense 
against biological warfare agents is physical protection. Preventing exposure of 
the respiratory tract and mucous membranes ... to infectious and/or toxic aerosols 
through use of a full~ face respirator will prevent exposure, and should. 
theoretically, obViate the need for additional measures. Chemical protective 
masks effectively filter biological hazards . 

... A!! medical prophylactic modaUties desctibed shmdd be viewed only as 
secondary (i.e. backup). and are not be relied upon as primary protective 
measures. Agent exposures near the source of dissemination will be high, and 
likely to overwhelm any medical protective measure.:=115 

The A VIP makes medical prophylaxis a primary aspect of force protection and CBW 
deterrence. In testimony, the DOD Assistant Secretary for Health Affairs put the proposition 
quite directly: AOur greatest and prime biological enemy today is anthrax. And our stroogest 
weapon against anthrax is vacclnatlon.::m The Navy=s Deputy Surgeon General added: 

AWe are fortunate to have a time tested, safe and effective vaccine to provide an 

114DOD, Medical Defense Against Biological Material, (undated) p. I. 
115/bid. The section on Prophylaxts and Therapy continues: A The precise efficacy of 

available medical countermeasures has, of course. never been evaluated in actual field 
circumstances, but Is largely inferred from laboratory studies on nonhuman primates. While 
these extrapolations may be inexact, the strongly support the efficacy of vaccines and drugs at 
some agent dose.=: (emphasis original) 

11'Testimony of Lt. Gen. Charles IL Roadmao, Surgeon General, USAF, NSV AIR 
Anthrax Hearing(!), p.I7. 
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important element of the body annor needed to defend our personnel against 
weaponized anthrax. Anthrax: has now joined other Immunizations received by 
our Service men and women to protect against disease threats just as important as 
wearing a gas mask or canying a rifle when on the battlefield.:117 

117Testimony ofR.Adm. Todd Fisher, Deputy Surgeon General, USN, NSV AIR Anthrax 
Hearing (I), p17. 
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The Air Force Surgeon General expressed a similar ratlonale: Aln addition to the potential 
human cost, mass casualties would degrade our military mission, military capability and mission 
accomplislunent. We would not send people into battle without helmets and weapons. So we 
should also provide the hest armor against biological dange"' that we ran. That armor is 
immunizatlon.=.118 

But some service members see an important difference between the physical body annor 
worn in battle, which tan he removed, and medical prophylaxis, which cannot. A The body 
armor that our Department of Defense refers to is perceived by many service members as >tin 
foil annor=..=119 

Primary reliance on medical intervention may also undennine confidence in other elements 
of the force protection hierarchy. One hearing witnesses asked if the vaccine might not A create a 
facade of force protectioJE provoking an adversaJY to even more lethal cbemlbio or conventional 
attack.120 He noted: 

A These foundations of force protection rely on a credible willtngness to use force. 
This resolve won the Cold War and It won the Gulf War. Ahendon!ng this tlrne 
tested doctrine and emphes!zlng the inevitability of biological attack to advocate a 
defensive anthrax vaccination policy may Inadvertently result in legitimizing 
biological warfare.:121 

The vaccine policy also reflects a lack of confidence in current force protection equjpment. 
Physical barriers, effective against all toxins and microbes if used properly and in time, are now 
viewed as Alikely to remain only partially effective for the foreseeable future.~"' Protective 
suits and masks Adegrade Individual operatlng capabilities and force effectiveness ... ~123 The 

liS Testimony of Lt. Gen. Charles IL Roadman, IL Surgeon General, USAF. NSVAIR 
Anthrax Hearing (I), p. 18. 

119 Testimony of Captain Thomas Rempfer, NSVAIR Anthrax Hearing (I), p. 40. 
"'Ibid. 
121 Ibid. 
122 See supra note 85, p. 11. 
123 Ibid. 
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purpose of the current doctrine on bio/chemtcal defense Ais to maintain combat operations 
unencumbered by contamination and the wearing of the protective gear.:::124 

124See supra note 103. 
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Even this doctrinal reliance on the primacy of medical protection does not necessarily 
demand the universal, pre-deployment inoculation that characterizes the A VIP. Throughout the 
policy deliberation process, the option was considered to hold vaccines in stockpiles and defer 
actual immunization until mobilization to a threat area.l25 As late as September 1997. decision 
memoranda to the Under Secretary of Defense contained a recommendation to: AMaintaln the 
planning guidance for total force !nnnunizatlon as a contingency plan, ready for f!nalta!ng, 
coordination, and approval at the appropriate time based on: (a) resolution, in conjunction with 
the FDA. of facility production issues; and/or (b) changes In the validated anthrax biological 
warfare threat='" 

The decision to launch the force-wide, mandatory Immunization program. despite well 
documented misgivings about the vacdne and the capacity of the vaccine manufacturer, seems to 
have been driven by a genuine concern to avoid casualties. a military requirement for 
theoretically uniform protection within deployed units, an expansive view of demands on U.S. 
troop mobility. and the daunting logistics of the chosen vaccine. 

A Why is it essential that the anthrax !nnnunizatlon be mandatory? Military commanders 
have the responslbllity to ensure the health and safety of their troops and to carry out their 
mission responsibihties. Anthrax is a serious tlrreat. We have a safe and efficacious vaccine. To 
not use the vacdne constitutes a failure to protect our troops and a Iisk to carrying out mtlitary 
missions.;;;127 According to DOD, AWe are morally obligated to provide the best protection we 
are capable of providing to our troops -- in the case of protection against anthrax. there is a 
vaccine to provide individual immunity to this biological warfare agent.="' According to Dr 

125 Dr. Edward D. Martin, et a! .. Acting Assistant Secretary of Defense {Health Affairs). 
Department of Defense, AMemorandum for Deputy Secretary of Defense - Anthrax Vaccination 
ltnplementation Plan· ACTIONMEMORANDUM.=p.l. Sept.l9.1997 (in subcommittee 
files). 

"' Ibid.. p. 2. 
IZ7 Prepared statement of Dr. Sue Bailey, Assistant Secretary of Defense for Health 

Affails. NSV AIR Anthrax Hearing (1). p. 10. 
128 DOD. Public Affairs Taiking Points. p. 1. December 15, 1997. 
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Bailey, ALike other vaccines that are required to prepare military personnel for deployment, the 
anthrax vaccine is mandatory.=:129 

129 Prepared statement of Dr. Sue Bailey. Assistant Secretary of Defense for Health 
Affairs, NSV AIR Anthrax Hearing 0), p. 10. 
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But the anthrax vaccine requlrement differs from general militacy immunization and 
chemoprophylaxis policy In two significant respects. Other inoculations are required pursuant to 
medical, not military command authority,13

G and they are required primarily to maintain and 
protect the health of personnel from naturally occurring diseases or pathogens endemic to 
specific duty or deployment areas. Although the threat of natural anthrax Arernains a sil\"ificant 
problem In numerous countries throughout Africa, the Middle East. Europe and Asia.=1 1 the 
general mllltaty immunization policy contains no reference to the anthrax vaccine. 

When asked how the U.S. program compared to the approach of allied forces, snch as Great 
Britain which began a voluntary program, or Israel which appears to rely primarily on antibiotic 
treatments, the Pen~on responded, ADOD does not base Its policies on those of our allies or 
coalition partners-"'1 Because Aour Armed Forces must be prepared to conduct successful 
military operations worldwide at a mrnnents [sic] notice.= DOD believes the Arnandatory A VIP 
is dearly in our best interests and slrongly supports our national security and military 
strategies.:133 

But there will he exceptions. A July 1999 Defense Threat Reduction Agency policy on 
anthrax immunization says: 

ADeploylng civilian employees who decline to participate In the DTRA-A VIP 
wfll be required to execute a AStatement oflnfonned Declination= attesting to the 
Agency=s offer of anthrax immunization and the individual~ decision to decline. 
By signing this statement, the employee acknowledges and willingly assumes the 
enhanced medical risk associated with travel to affected regions without receiving 
the recommended vaccfnatlons. Hence, his/her deployment to these regions in 
support or mission requirements will not necessarily be precluded. This statement 
will become a part of the!ndlvidual=s permanent Occupational Health 
Record.::134 

One of the primary reasons for the mandatory A VIP is the perceived need for consistent 
levels of force protection within and between deployed units to guarantee mllltary effectiveness. 
Field commanders need to know the capabilities of their members. But even the force-wide, 

mandatory anthrax vacdne program Is unlikely to meet that need. DOD concluded, but cannot 

130 Department of Defense, Medical Services -Immunizations and Chemoprophylaxis, 
Army Regulation 40-562, NA VMEDCOMJNST 6230.3, AFR 161-13, CG COMDTINST 
M6230.4D, October 7, 1988. 

131 See supra note 105, p. I. 
132 See supra note 66, p. 14. 
133 Ibid. 
134 Defense Threat Reduction Agency, Polley Memorandum 99-22, July 23, 1999, p. 2 (in 

subcommittee flies). 

50 Febnwy 17. 2000 {1:05PM) 



prove, that individual antibody response to the vaccine equals protection from anthrax attack. 
Thai is, DOD believes the more anthrax-figbtlng antibodies produced, the more medical Abody 
armor= has been acquired. Anima) studies suggest this may be the case for some species, but no 
correlate has been found in humans to permit extrapolation of this conclusion.135 

"' Prepared Slatemenl of Kwai-Cbeung Chan, NSV AIR Anthrax Hearing (ll), p. 17. 

51 February 17,2000 {1:05PM) 

------------



In any event, DOD does not test military personnel for antibody levels to determine the extent 
to which members of a unit may have acquired protection against anthrax. Uniform protection is 
also unlikely because individual Immunological response to the vaccine can vary substantially 
due to a variety of factors, including gender, and contemporaneous administration of other 
vaccines or medicines.136 Nevertheless, DOD concludes enroJlment in the A VIP equals 
protection for purposes of satisfying the need for unifonn force protectlon.137 

And, the very factors dted by DOD as necessltating universal A VIP coverage may actually 
work against that goal. Rapid mobllity and the mixture of active and reserve forces mean 
individuals bring variable levels of protection to their assignments, depending on the number of 
shots taken to date and their individual Immune system response. Some people don=t respond to 
the vaccine at aU.138 So, beyond the general proposition that vaccinated Individuals are likely to 
have some protection against some level of attack, the A VIP will not assure a commander that a 
unit Is unlformly or even substantially pmtected. In tactical tenns, the protection afforded by 
vacdnation would be needed only during the time between detection and the order to deploy 
individual and collective physical protective measures (suits, masks, tents, etc.). Better detection 
capability, lmpmved masks and a battlelleld dodtine to deploy protective measures earlier could 
limit or eliminate the need even for that small window of protection provided by the vaccine. 

136 Testimony of Col. Renata Engler, Chief. Allergy-Immunology Service, Walter Reed 
Army Medical Center, NSV AIR Anthrax Hearing (IV), p. 173. 

137 See supra note 46. p. I. 
138 Investigational New Drug (IND) application for Anthrax Vaccine Adso!bed (A VA) 

submitted by Michigan Biologic Products Institute, Lansing, Michigan, September 20, 1996, pp. 
28 -29 (in subcommittee files). 
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2. The A VIP Is ~le to siifply ~~""i!Prlce ~''!:'be solO. 
source procurement of a vaccine (hat requires a dedlcale!l Jiro¥on facilltyle&~p 
captive lo old technology and a single, untested company. ReSeim:b and development' on a 
second-generation, recombinant vaccine woold allow othm to compete. 

DOD has built a force-wide program on the narrowest possible industrial base. 

According to GAO. A The most critical component of the program, an adequate supply of 
vaccine, is threatened by testing delays and possible loss of production capability.s.139 Moreover, 
GAO found ADOD=s plans for maintaining an adequate supply of vaccine are of.tim!stlc ... and 
assume that FDA wlll grant approval of tested lots In less thne than In the past.;: " Despite the 
possibility of further delays or a recurrence of financial problems at BloPort, ADOD does not 
have a formal contingency plan to deal with such possibilities . .=141 

When DOD launched the A VIP, subject to the Secretary=s four conditions including 
supplemental testing, MBPIIBioPort held 40 lots of vaccine, roughly the equivalent of 8 mtllion 
doses, or enough vaccine to provide 1.3 miiUon people the full six-shot regimen (assuming all 
lots were used before the expiration of ortginal or extended label datin_w. But problems in the 
supplemental testing program delayed or precluded release of 18 lots.1 GAO found: 

Aln summaty, as of june 23, 1999, only 713,000 doses In the stockpile were 
available for use, and more than half of them- about 416,000 doses· will expire 
In Februaty and April2000. On the basis of DOD=s estimates of doses required 
per month, the 713,000 doses would sustain phase 1 of the program through 
December 1999.:::::141 

139 See supra note 26, p. 12 

"' lb'd 5 '1 .,p . . 
141 Ibid 
142 Ibid., p. 13. 
143 Ibid., p. 15; Including an esthnated three-month supply already delivered to the field at 
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the time of this estimate, GAO concluded the program could be sustained at best through March 
2000. 
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But even that delayed schedule may be optimistic. FDA inspectional findings on the 
renovated facllity contain a number of observations repeated from the February 1998 
inspection.'" FDA considered those earlier findings Asignlficane and took issue with DOD 
officials characterizing cGMP matters as mere Abookkeeping difficulties=: in public 
statements.145 If problems with the renovated facility are determined to he significant enough to 
bar release of vacdne lots produced since May 1999,148 DOD could face severe shortages. 

Because resumption of vaccine production has been delayed longer than anticipated by plant 
renovations and efforts to meet FDA compliance requirements, implementation of Phase ll of the 
A VIP. scheduled to begin in early ZOOO, bas been delayed Ain the range of six to 12 months.='" 

'" FDA Form 483, November 15-23, 1999 (in subcommittee files). See also, 
StiJrs and Stripes, ACohen Defends Mandatory Anthrax Shots After Ordering FDA­
Related Suspension,= p. 1, Dec. 20, 1999. 

145 E-mails between Food and Drug Administra~on and Department of Defense 
dated August 31 - September 1, 1999 (in subcommittee Hies). 

146 Production of consistency lots began in the renovated and expanded BioPort facility in 
May 1999. Data on consistency lots is submitted to FDA to validate the production process. 
Other lots have also been prodnced by BioPort in the expanded facility, but use of those at risk 
lots depends on FDA approval of the facility license supplement, an amendment to the license 
regarding the potency test and approval of test data on each lot. 

147 Dr. Sue Bailey, Department of Defense News Briefing, December 13, 1999, p. 

55 February 17, ZOOO (1:05PM) 



In addition to production problems aod delays, BioPort may not be a reliable financial partner 
in the vaccine enterprise. At the Subcommittee=s request, the General Accounting Office 
(GAO} examined the structure and status of the finaoctal relatlonsblp between DOD and 
BioPort.148 They reviewed the contract docwnents, proposals and analyses done in connection 
with DOD procurement of the anthrax vacctne.149 

2 (available at: http://www.defensellnk.mll) (In subcommittee files). 
148l.etter to David Walker, Comptroller General, U.S. General Accounting Office from 

Rep. Christopher Shays, Chairman, Subcommittee on National Secority, Veterans Affairs and 
International Relations, House Committee on Government Reform, May 13, 1999 (in 
subcommittee files). 

149 Contract Management . Observations on DOIFs Financial Relationship with the 
Anthrax Vaccine M8llufacturer, Prepared statement of Louls j. Rodrigues, Director, Defense 
AC!julsltlon Issues, National Security and International Relations Division, GAO, GAOff­
NSIAD-99-24, June 30, 1999. 
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Only nine months after entering lnto the agreement. BioPort=s ability to perfonn under the 
contract was in doubt."' In june 1999, the Defense Contract Audit Agency (DCAA) completed 
an audit of BioPort=S financial condition and reached a similar conclusion.151 According to 
GAO, estimates contained in BioPort=s business plan and contract proposal have proven highly 
optimistic. 152 

As a result, BioPort had to request emergency assistance from DOD and major modifications 
to the contract.153 In order to remain able to produce vaccine for the A VIP, BioPort sought and 
received an advance payment of $10 million, a significant per-dose price increase and DOD 

150 Testimony of Louis]. Rodrigues, Director, Defense Acquisition Issues, National 
Security and International Affairs Division, U.S. General Accounting Office, NSV AIR Anthrax 
Hearing (Ill), p. 4. 

151 Defense Contract Audit Agency, Report No. 2261-97GZ!000018, Department of 
Defense, September 24, 1997 (in subconunlttee Illes). 

152 Prepared statement of Louis J. Rodrigues, Director, Defense Acquisition Issues. 
National Security and International Relations Division, GAO, NSVAIR Anthrax Hearing (III), 
p. 7. 

153DOD Briefing Slides, ABioPort Contract. Anthrax Vaccine,:: june 2, 1999 (in 
subcommittee files). See also. BioPort Corporation media rele~e. AAnthrax Vaccine 
Manufacturer Calls for Fair and Reasonable Colract= june 30, 1999 (In subconunltee files). 
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pennission to sell up to 300,000 doses each year on the open market, despite the fact those doses 
would be produced using government furnished equipment under the DOD contract.15' DOD 
also authorized BioPort=s sale of up to 70,COO doses from the vaccine produced under the prior 
contract but either released or deemed never part of the stockpile.155 

This early, extraordinary relief was necessary because production delays reduced estimated 
Income. And, the procurement had to be done by means of a fixed price contract becau.e neither 
side to the contract knew what it actually cost to produce the vaccine.158 In its transition from a 
state-owned facility to a private enterprise. MBPI/BioPort has not fully Implemented promised 
cost control and cost accounting systems to support a more appropriate cost-reimbursement 
procurement. 

154 Testimony of The Honorable David R Oliver, Jr., Principal Deputy Under Secretary 
of Defense for Acquisition and Technology, NSVAIR Anthrax Hearing (III), p. 65. 

155 Testimony of The Honorable David R. Oliver, Jr., Principal Deputy Under Secretary 
of Defense for Acquisition and Technology, NSV AIR Anthrax Hearing (III), pp. 64-65. See also, 
DOD Briefing Slides, AAnthrax Vaccine Absorbed Information Brief,;; June 4, 1999 (in 
subcommittee files). The briefing contained the following points: AMs. Spector advised that 
doese in the Inventory that have been paid for cannot be used by BioPort for Private/Foreign 
Sales= and ARelease doses from stockplle for private sales- JPO/OSD action (vel)' political).;; 

1
" Testimony of Louis j. Rodrigues, Director, Defense Acquisitlonlssues, National 

Security and international Relations Division, GAO, NSV AIR Antiuax Hearing (III), p. 28. 
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GAO also found the dependent relationship between DOD and B!oPort unusual and risky. 
While sole-source procurements for vaccines may be common, those producers usually have 
other product lines generating income from other customers. In this case, problems with the 
production and de1ivery of the one vaccine put the corporation in an extemely bad financial 
position.157 

One vaccine producer operating a single production site also points to security risks. GAO 
observed, ABut if we are relying upon tlrls vaccine as part of the backbone of our defensive 
biological program. the question of vulnerability to a single site becomes an issue. If you made a 
decision with respect to that vulnerability that led you to want to have an alternative site, then we 
probably should be looking at establishing a second source.~158 

Following the Gulf War, and prior to adoption of the DOD inununization policy (1993) and 
the mandated AVIP (1998), Pentagon officials considered and rejected alternative anthrax 
vaccine production sites.159 Instead, an acquisition strategy was adopted focusing solely on the 
MBPI/BioPort vaccine. 16n 

Since 1993, DOD has focused almost exclusively on the older. FDA approved vaccine, to the 
exclusion of development work on newer, recombinant vacdne formulations. Not surprisingly, 
DOD market surveys detected little Interest by other pharmaceutical or biologics companies in 
producing the older anthrax vaccine under a licence from MBPI. So it appears DOD=s sole 
source justification may be self-validating, in that there is oniy one A VA producer because the 
single largest vaccine customer has decided to deaJ with only one producer. 

Other manufacturers would be more likely to express an interest in recombinant vacdne 
production because it can be done more safely and efficiently than older vacdne formulation 
methods involving live bacteria. But DOD decided not to emphasize recombinant anthrax 
vaccine development due to the lengthy (6 to 8 years) development and approval time, and 
potential high costs. 

Yet, had DOD officials elected to pursue second-generation anthrax vaccine development 
aggressively six years ago, they would be nearing completion on a newer, purer anthrax vaccine. 
BioPort=s current financial demands, and the company=s power to hold the A VIP hostage in the 
future, appear to undermine DOD=:os detennination the MBPI/BioPort acquisition strategy would 

157 Ib d i .. p.I6. 
158 Ibid., p. 15. 
ISs See supra note 36, p. 1. 
150 See supra note 37. 
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prove more affordable than new vaccine development 

One legal review of the BioPort contract sole source justification suggested DOD add a 
reference to ways competition might be increased by utilizing alternative technoto,res to produce 
the anthrax vaccine. The suggestion was not incorporated in the final document 1 

It appears the choice of the MBPI vaccine for use In the A VIP may also have been premised 
on DOD and the mannfacturer obtaining FDA approval to reduce the lengthy shot course from 6 
shots over 18 months, to just 2 or 3 inoculations over 6 weeks. DOD developed a detailed 
program to gain approval for a shortened AVA shot course due to problematic levels of systemic 
(0.7 to 1.3 percent) and significaot local reactions (2.4 to 3.9 percent} associated with the 
prolonged immunization schedule.162 An Investigational New Drug (IND) application was filed 
on September 20, 1996 at tbe FDA to study a reduced anthrax vaccine shot course, but design of 
a definitive comparison study has never been submitted.163 

So now, having foregone opportunities to improve or diversify anthrax vaccine production 
capacity, both DOD and BioPort are in a fiscal squeeze. Having made a substantial investment 
in MBPI and BioPort, DOD now faces hard, costly choices between sustaining the sole FDA 
licensed manufacturer of the anthrax vaccine, which may prove Inadequate, and/or embarking on 
the establishment and licensure of another. In future budgets, DOD must consider to fund 
Adeveloplng a second source to BioPort or developing a different approach to solve the anthrax 

161 Elizabeth Arwlne, Legal Advisor, ALega1 Review of Justification and Approval 
O&A); Michigan Biologic Products Institute (MBPI), Jun. 3, 1997, p.1 (in subcommittee files). 
See also, Joseph S. Uttle, AResponse to JAG Comments,, Department of Defense 
Memorandum for Record, June 4, 1997 (In subcommittee files). 

162See supra note 108. 
1
&3Letter from Melinda K. Plaisier; Interim Associate Commissioner for Legislative 

Affirlrs, Food and Drng Administration to Rep. Christopber Shays, Cbainnan, Subcommittee on 
National Security, Veterans Affairs and International Relations, House Committee on 
Government Refonn, Mar. 15, 1999 (In subcommittee flies). 
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problem and don=t take that money and put it against solving another bio·threato/.:::164 

While these alternatives are being reviewed, the mandatory force-wide program to provide 
protection against what DOD characterizes as the pre-entinent biological warfare threat is on a 
very uncertain procurement footing. Without more extraordinary DOD assistance, BioPort 
appears finandally incapable of capitalizing and sostainlng a highly technical, heavily regnlated 
manufacturing process. The same financial pressures that hindered MBPI=s ability to comply 
with FDA good mannfacturing practices could also continue to affect BioPort=s capacity to 
produce a safe and effective product on schedule. 

"'Testimony of The Honorable David R Oliver, Jr .. Principal Deputy Under Secretary of 
Defense for Acquisition and Technology, NSV AIR Anthrax Hearing (Ill), p. 69. 
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3. TheAVIP•IaltJglstically~~tosucceecl Adherencetvthe·rlgld 
schedule of six liiOcullltiQI!S over 181D<llltMfol' 2.4 mllllon m~ of a mobile foil» IS · 
wlllkely, panitularly In reserve componebt!. USing antrtlllcial standar!l that ~~~Illy • •• 
shots more than 38 days overdue, DOD toletates serious deviations from the Food aiiclDrug 
Administration !FDA) approved schedule:.· · 

No other vaccine required by DOD for force health or combat protection demands so 
complex an admh:dstratlon schedule.165 The FDA approved inoculation regime is six shots over 
18 months, with a subcutaneous injection of AVA to be given as follows: 

#1 B start of series 
#2 B two weeks later 
#3 B one month after start of series 
#4 B six months after start of series 
#5 B one year after start of series 
#6 B 18 months after start of series. 
Booster B annually after completion of initial series.166 

The ability to track immunizations and meet this schedule was one of Secretary Coben=s four 
preconditions to the A VIP. But even the Secretary of Defense received his fourth inoculation 
three weeks before it was due.167 

In an effort to comply with the elaborate timetable, DOD administers a three-tiered record 
keepln~ system. Each inoculation should be recorded on the individual service member=s shot 
record. 68 Data recorded should Include the date and AVA lot number. The same data is also 
entered into one of the service branch medical systems.169 Finally, the service branch systems 
perlodlcally forward inoculation data to tlte Defense Enrollment Eligibllity Reporting System 

165 See supra note 130. 
168 See supra note 41. 
107 E-mail from CoL Fred Gerber dated September I, 1998 (in subcommittee files). 
"' Fonn #PHS-731, Department of Defense (In subcommittee files). 
"' Service-specific subsystems: tlte Anny MEDPROS, Navy SAMS and R-ST ARS, Air 

ForceMITS. 
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(DEERS), a pre-existing facility modified to setve as an interim access point for centralized 
A VIP data. In the future, DOD plans to centralize A VIP data using au upgrade of the Composite 
Health Care System now under development 110 

170 See supra note 26, p. 10. 
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This system was designed to address problems with medical record keeping encountered 
during Operation Desert Shield, Desert Storm and in Bosnia.171 However, while GAO found 
some improvements in vaccination records, a sampling of A VIP tracking at four locations 
discovered val)'ing levels of discrepandes betweeo paper and electronic data. According to 
GAO: 

Alnconsistency in dates could lead to vaccinations being given off-schedule and to 
inaccurate readiness reports. Inconsistent or missing lot information cou1d hinder 
Investigations, should concerns arise over a specific lot Also, information that is 
not m:orded In paper records makes It difficult to address adverse reactions 
needing immediate care or determine the validity of snbsequent daims for 
disablltty compensation.=:;172 

GAO also found ose of DEERS data more limited than antldpated. ADEERS was 
envisioned as a major soW'Ce of reports on program implementation. However, concerns about 
the timeliness and accuracy of data in DEERS have cause service representatives to rely on 
interim, service-speciflc tracking systems, and other systems to track and report vaccination 
information.::173 Specific concerns centered on duty station data, found In some cases to be 
updated only six to nine months lare.174 This severely Umits the utility of DEERS as a tool to 
generate Wilt compliance or readiness reports, since the database often does not reflect current 
nnlt membership. Readiness estimates based on A VIP tracking data are Astlll suspect,: 
according to an Internal DOD document. m 

The difficulties of tracking anthrax vaccinations in the active force are compounded in 

171 Ibid., p. 20. 
171 Ibid., p. 21. 
173 Ibid., p. 22. 
174 Ibid. 
115 E-nudls from Maj. Guy Strawder dated February I 7, 1999 (in subcommittee flies). 
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reserve component units,176 given changing unit memberships and monthlth training schedules 
unlikely to match the inoculation regime. This difficulty was anticipated, but DOD 
acknowledged In testimony that compliance with the FDA Inoculation schedule in reserve 
component units was lower than in the active force due to less frequent drill schedules and timing 
of access to mllitazy medical facilities for purposes of receiving the vaccfne.178 

176 Reserve components consist of Anny, Navy, Air Force and Marine reserve units as 
well as Army and Air National Guard units. Reserve units are elements of the national military. 
National Guard Wlits are state militias unless federalized. 

177 See supra note 108. 
178 Prepared statement of Charles L Cragin, Acting Assistant Secretary for Reserve 

Affairs, DOD, NSV AIR Anthrax Hearing M. p. 5· 7; testimony of Charles L. Cragin, NSV AIR 
Anthrax Hearing M.p. 150. 
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As the logistical challenges of vaccine compliance increase, so do the risks of deviations 
from the approved schedule. While the effect of schedule deviations is another unknown 
element of the A VIP, DOD concludes Athe greater the deviation the Jess certain the protective 
effect In hwnans.=179 Nevertheless, ADOD set a thnel!ness goal of vaccinating 90 percent of aU 
service members no more than 30 days after their vaccinations are due ... ..=180 DOD reports 
meeting that goal. 181 

On August 4, 1999 the Subcommittee requested data on vaccine regimen compUance In all 
reserve component units then enrolled fn the vaccine program. The DEERS reports provided to 
the Subconunittee contained shot records on 32,681 individuals who had received one or more 
inoculations prior to July 31, 1999. Ahnost half (15,625) the individuals listed were overdue to 
receive an inoculation. In some cases, entire units had mJssed the schedule by a month or more. 
A swnmary of the data follows: 

Branch/Res. Comp t. Enrolled t_Overdue %0Verdye 

AFReserves 8931 2954 33 
AIRNG 9246 2482 27 

ArmyNG 2441 1443 59 
ArmyReserves 5802 3661 63 

MCReserves 2730 1967 72 
USN Reserves 3531 3118 aa"' 

179 Memorandwn on APolicy Deviation from Anthrax Vaccine Imrnuni2ation Schedules 
from the Department ofDefense dated September 11, 1998, p. I (in subcommittee files). 

180See supra note 26, p. 24. See also. testimony of Charles L Cragin, Acting Assistant 
Secrelaly for Reserve Affairs, DOD, NSV AIR Anthrax Hearing (V), p. 150. 

181 Department of Defense, AAnthrax Vaccine Immunization Program Quarterly 
Review,, Jan. 22, 1999, p. 9 (in subcommittee files). 

1
" Letter and accompanying computer diskette from Charles L. Cragin to Rep. 

ClnistopherShays dated Augost 23, 1999 (in subcommittee files). 
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The Air Surgeon, Col. James Dougherty, disputed the accuracy of the DEERS data. Inane­
mail reacting to a media report of poor compliance In a Connecticut Air National Guard unit, he 
said Aall the data are Inaccurate;, because the DEERS system is updated weeks after shots are 
actually administered.183 DOD also said the data showing overdue inoculations was inflated due 
to the inadvertent inclusion of Individual Ready Reserve forces, service members who are 
separated from military service but available for call-up.184 Nevertheless, according to an 
internal DOD document, readiness estimates based on A VIP tracking data are Astill suspect::::::18s 

If the centralized tracking system cannot provide a real-time picture of the inoculati&n status 
of the entire force, or individual units, it fails to meet the operational standand set by the 
Secretary as a condition of A VIP implementation. 

The data provided to the Subconunittee by DOD also showed most reserve component 
members receive the first three inoculations on schedule, with compliance deviations occurring 
with regard to subsequent shots.186 That may not be entirely inadvertent DOD documents 
contain the statement ASoldiers with 3 or more vaccinations are Protected.=?87 The DOD 
position that Afunctional protection=188 is provided after only three of the six required 
inoculations sets a deployability standard against which reserve component conunanders are 
measured. Once members of a unit have received three shots, there appears to be little incentive 
to press for further compliance with an increasjngly unpopular program. 

There is little scientific evidence to support the theory that three shots protect as well as six. 
DOD expended significant time and resources in 1994 and 1995 on plans and programs to 
demonstrate the safety and efficacy of a shorter anthrax inoculation regime, and a different route 
of administration. An Investigational New Drug (IND) application was filed to guide further 
animal studies and clinical trials in humans. But the effort appears to have all but abandoned 
when planning for the A VIP began. Support for the FDA application to reduce the shot course 
seems to have been redirected to vaccine acquisition and A VIP logistics. 

In September 1999, the Director of the FDA Center for Biologics Evaluation and Research, 
Dr. Katherine Zoon, wrote to Dr. Sue Bailey, Assistant Secretary of Defense for Health Affairs 

183 E-ma!ls from James Dougherty dated September 1, 1999. (in sohcommlttee flies) 
"' Testimony of Charles L. Cragin, Acting Assistant Secretary for Reserve Affa!Is, 

NSVAm Anthrax Hearing (V), p. 104 (in subcommittee Illes). 
185 See supra note 175. 
186 See supra note 182. 
"

7 See supra note 134, p. 2, and e-mails from Department of Defense personnel dated 
February 17 - April 14, !999 (In subcommittee files); If the manufacturer of a pharmaceutical or 
biologic product advised patients or physicians that half tbe FDA approved dosage or 
administration regimen was as effective against the labeled indication, it would be a serious 
violation of FDA regulations. 

188 See supra note 134, p. 2. 
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regarding data showing significant deviations from the AVA administration routine: 

A. .. Because we are unaware of any data demonstrating that any deviation from 
the approval intervals of doses found in the approved labeling will provide 
protection from anthrax infection, we strongly recommend that the Anthrax 
Vaccine Immunization Program follow the FDA approved schedule.~'" 

Prior to the administration of each shot, medical personnel are directed to provide 
infonnation on the vaccine and the p~, and to inform each recipient regarding the health 
factors that should exclude a person.1 Exclusionary factors include severe reaction to a 
previous shot. active infection. pregnancy, current immuno·suppression 191 Service members 
should also be informed regarding the identification and reporting of adverse health events 
suffered subsequent to inoculation.1sz 

But GAO found medical staff and service members were not well informed about reporting 
adverse events and found more than forty percent of those sampled had not received information 
on how to report vaccine related adverse events.193 Testimony by service members reflected the 
GAO findings. 

Ms. Rand! Msrtin-Aliaire, a civilian employee of the Michigan Air National Guuni told the 
Subconunittee, AI was on antibiotics at the time I received by fourth Injection, and was never 
asked if I was on any type of medication or antibiotics.=?94 Her colleagues described similar 
miscues and confusion over the standards for identifying and treating vaccine adverse 
reactions.195 

Service members report A VIP information and briefing5 seem designed to persuade, not 
educate. The inabflity of Air Force briefers to answer service members:= questions led one 
commander to suspend the vaccination program until the Air Force Surgeon General personally 
intervened. 196 Vaccine recipients also report mass inoculations during which no questions 

'"Letter from Dr. Katherine C. Zoon to Dr. Sue Bailey dated September 29, 1999 (in 
subcommittee files). 

190 See supra note 46. p. C-5. 
191 See supra note 41. 
192 Department of Defense, A Clinical Practice Guidelines for Managing Adverse Events 

After Anthrax and Other Vaccinations,: Nov. 15, 1999 pp. 1-2. (in subcommittee files) .. 
'" See supra note 26, pp. 24-26. 
194 Prepared statement of Rand! J, Msrtin-Allaire, NSVAIR Anthrax Hearing (11), p. 170. 
195 Prepared statement of Roberta Groll, NSV AIR Anthrax Hearing (11), p. 176-179; and 

prepared statement ofDavid Churchill, NSV AIR Anthrax Hearing (11), pp. 183-188. 
196 Debra Funk, AAir Guard Unit Delays Anthrax Inoculations,~ Air Force Times, July 5, 

1999, p. 29. 
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regarding current health status are asked and noVAERS forms made aval1able.197 

197 E-mails and meeting notes (in subcommittee files). 
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The A VIP is made more complex by the need to address growing resistance to the vaccine, 
specifically in reserve component units. The impact of the A VIP on retention in reserve 
component units could be significant. lnfonnal surveys by service members suggest the Air 
National Guard may suffer air crew attrition of thirty percent or more. 198 To date, the Defense 
Department has not acknowledged any unusual pattern of resignations atlr!butable to the 
AVIP.t99 

It Is not clear where the Department might look to discern such a pattern. DOD collects no 
centralized data on refusals or resignations attributable to the vaccine program. Some service 
members also said unit commanders openly discouraged attribution of resignations or transfers to 
the A VIP.'" An Air Force Reserve lnterlm Anthrax Polley forbids the approval of transfer 
requests made by anyone schedu1ed or directed to begin the anthrax immunizations. zot 

GAO was critical of this lack of monitoring to determine the effectiveness of the A VIP 
communications effort. zoz Without data on refusals. Ait is difficult to better target educational 
efforts and address emerging concerns. These problems need to be resolved if the program is to 
succeed in vaccinating the entire force against anthrax.=.203 (emphasis added) 

DOD developed a detailed program to gain approval for a shortened AVA shot course to 
address the logistical challenge of the six-shot regime and to reduce problematic levels of 
systemic (0.7 to 1.3 percent) and signlflcant local reactions (2.4 to 3.9 percent) associated with 
the prolonged immunization schedule.'" An Investigational New Drug OND) application was 
filed on September 20, 1996 at the FDA to study a reduced anthrax vaccine shot course, but 

198 See supra note 74. 
199 Testimony of Maj. Gen. Paul Weaver, Director, Air National Guard. DOD, NSVAIR 

Anthrax Hearing (V), p. 118. 

flies). 

200 E-mails (in subcommittee files). 
201 Command Anthrax Policy, U.S. Air Force Reserve, June 22, 1999 (in subcommittee 

202 See supra note 26, p. 35. 
"'Ibid 
Z04 See supra note I 08. 
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design of a definitive comparison study has not yet been submitted. 
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4. Safetyofthe~JS~iWIJI)ored~, 'file, . 
program Is predlspo$0d to Ignore or illl~·i!Qieut!al safety problet~J~; d)leti!<rellance 
oo a ~e adverse eventsutvelllaJice~$1.~ DOD Institutional~~ to • '•. ' 
assoda!!!!ghealtheffectswliltthe~ccb!·· . . ' ' '·• ·' '; 

Based on data gathered during limited occupational use since licensure. the A VA can be 
considered nominally safe. But the vastly expanded use of the vaccine for a new purpose 
requires a proactive approach to emerging safety issues. That approach Is not now a part of the 
A VIP. 

As with any vaccine, anthrax inoculation can cause adverse health events in some 
individuals, ranging from soreness or sweUing at the injection site (local reactions) to fevers, 
chUls, muscle aches and anaphylaxis205 (systemic reactions). Local reaction may be mild, 
moderate or severe enough to require medical attention. Systemic reactions are generally 
considered clinically more significant. Reactions may increase in severity after successive 
injections. 200 

More inoculations means more reactions. An immunization program using a vacdne 
requiring six shots and annual boosters should be prepared to deal with some number and variety 
of adverse health effects. Despite havi~ been Ucensed for almost 30 years. the vaccine bad not 
been widely used prior to the Gulf War. As noted previously, lack of adequate medical record 

zns Hypersensitivity to a drug or antigen. Anaphylactic shock is an often severe, 
sometimes fatal, physical reaction characterized by respiratory symptoms, fainting. swelling and 
itching. 

205 See Sllpra note 41. 
207 Prepared statement of Kathryn C. Zoon. Ph.D .• NSV AIR Anthrax Hearing OJ). pp. 52· 
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keeping prevents systematic study of that cohort for health effects possibly associated with the 
anthrax vaccine and other medicines and toxins. The vaccine is being studied as a potential 
factor in Gulf War veterans= illnesses. " 8 As GAO noted, A The long term safety of the vaccine 
has not yet been studied.="' 

53. 
208 See supra note 1. 
"" Prepared statement of Kwai-Chenng Chan, Director, Special Studies and Evaluation 

Section, National Security and International RelatioM Division, GAO, NSVAIR Anthrax 
Hearing {II), p. 11. 
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The A VA has been described as a relatively crude, imprecisely characterized vaccine, and 
estimates of reaction rates vary widely.210 According to the FDA-approved A VA product 
labeling. 30 percent of vaccine recipients can be expected to suffer mild local reactions, 4 percent 
will incur moderate local reactions and less than .2 percent will experience systemic reactions. 211 

In 1994 and '95, DOD considered the need for a new anthrax vaccine Abased on the 
reactogenicity of the current vacdne.~12 

In April 29, 1999 testimony'" before the Subcnmmlttee, the General Accounting Office 
(GAO) summarized studies of anthrax vaccine reactions, finding rates of systemic rea<:tlons 
ranging from .05 percent to 48 percent (Table I, below) 

Table I: Reactions to Licensed Anthrax Vaccine Reported in Various Studies 

Study Number 
Vaccinated 

alsol who 
"Thi> "'""'" represents the frequency of the most common 

ZIO /bid., p. 16. 
211 See supra note 41. 

this type 

reactions 

5 

even If 

212 AMinutes of FDA Meeting of 5 May 94 Concerning Production and Purification of 
PA from Delta Sterne,;;; Department of the Army, May 19, 1994, p. I. 

213 Prepared statement of Kwai-Cheung Chan, Director, Special Studies and Evaluation 
Section, National Security and International Relations Division. GAO. NSV AIR Anthrax 
Hearing (II), p. 16. 
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"DOD testified that as of March 16, 1999, ml:lre than 223,000 servl&e member have been Immunized. There had 
been 42 reports on adverse effects submitted to the FDA and CDC. Only seven service members required 
hospitalization or experienced loss of duty for more than 24 hours. 

In later testimony, GAO also observed: 

In addition to reporting to V AERS, DOD has conducted three efforts to actively 
collect data on adverse reactions after service members received the anthrax 
vaccine. Data from these efforts show that women reported twice the rate of 
adverse reactions than men for both local (e.g. swe!Ung) and systemic (e.g. 
malaise and chills) reactions. In addition, a higher proportion of women than men 
reported making an outpatient medical visit after a vaccination, and more than 
twice the percentage of women reported that they missed one or more duty shifts 
after their vaccinations than did men.214 

Captain Michelle L. Piel believes she suffered an adverse reaction to the anthrax vaccine. 
Fatigue, dizziness, joint pain and severe cold-like symptoms following her flrn two Inoculations 
resulted in the loss of flight status. When she suggested submitting a report to VAERS, she 
testified. AMy request met reluctance.:=215 Because her symptoms did not fall within the range of 
expected vaccine reactions. doctors as Dover Air Force Base did not associate her illness to the 
A VA. She concluded, A This is a major reason why adverse events from the anthrax vacdne are 
underreported.~16 She added, Ait didn:=:t make sense to me. I was too sick to fly. I was too sick 
to get another shot. But my illness wasn=t reportable on a V AERS fonn?=:211 

When others at Dover suspected health effects might be linked to the vaccine, efforts to 
report a trend A were met with resistance and discouragement from within Dover=s medical 

214 Prepared statement ofKwai-Cheung Chan, Director, Special Studies and Evaluation 
Section, National Security and International Relations Division, GAO, NSV AIR Anthrax 
Hearing (IV), p. 3 (in subcommittee files}. 

'
15 Prepared statement of Capt. Michelle L. Pie!, NSVAIR Anthrax Heartng (IV), p. 3 (in 

subcommittee files). 
216 Ibid. 
211 Ibid. 
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community~'" According to Capt. Pie!, Alt took 6 months to reach the right, highly specialized 
doctors to begin to diagnose my immune system problems.:=219 

218 Ibid. 

"'Ib·d 4 ' .• p .. 
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At the reaction rates cited by the U.S. Anny Medical Research Institute of Infectious 
Diseases (USAMRnD),220 the anthrax: vaccine program, when implemented across the entire 2.4 
million member force, could produce 31,200 systemic reactions and up to 93,600 severe local 
reactions. Recently. the Anny Surgeon General conceded that. ASystemic events occur in five 
to 35 percent of anthrax-vaccine recipients.:=221 At the range of systemic reactions found by 
DOD in the Tripier Anny Medical Center active surveillance study, the A VIP could generate 
over one mHiion systemic reactions, many thousands of which wil1 require medical management 
and treatment. 222 

Given that prospect, It might have been expected by service members that an integral part 
of the A VIP would be highly sensitive active and passive surveillance systems to Apennit 
accurate assessments of types and severity of adverse reaction~ZJ because Aonly widespread 
use can provide this assessment.:=224 That was one factor which lead DOD to indemnify the 
vaccine manufacturer against tbe AWlusually hazardous risks= of vaccine production. 225 

To better quantify those risks, and to detect adverse reaction trends early, the program 
design could have included detailed medical protocols on screening, vaccine administration and 
adverse events. The A VIP could have assembled and trained a multi-disciplinary network of 
health professionals to manage the anticipated adverse event caseload. It could have provlded 
each recipient with a simple, one page vaccine infonnation sheet on adverse events and drug 
inter-actions of the type routinely provided with childhood vaccines. The A VIP could have 
designed and initiated the controlled, cohort studies only now being discussed to learn more 
about reaction rate differences by age and gender.226 

The A VIP does not include those safety elements. 

Instead, the program now relies primarily on an adverse event surveillance and reporting 
system known to understate the nature and extent of health effects associated with vaccine 
administmtion. Access to immunologists and allergists is limited geographically. Not until one 
year after the program began did DOD update briefing materials to include information on 
reporting adverse events and revise program regulations to make reporting requirements more 
inclusive, clarify patient and provider responsibilities, and explain how to process a Vaccine 

220 See supra note 108. 
'" Letter from Lt. Gen. Ronald R. Blanck to Mark Zaid dated December 10, 1999, p. I 

(in subcommittee files). 
222 See supra chart at note 213. 
223 See supra note 33. 
"'Ibid. 
'"Ibid 
226 Deborah Funk, AM!!itary Officials Order Study to Detennine Vaccine=s Safety, Long­

tenn Side effects.= Anny Times, july 12, 1999, p. 12. 
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Advme Event Reporting System (V AERS) form. Only In July 1999 did DOD distribute draft 
cllnlcal guideUnes that outline cllnical protocols, pre-treatments, specialty referral processes, 
contralndlcatlons, categorizations of local and systemic reactions and associated treatment 
algoritluus.227 

"'Prepared statement of Maj. Gen. G. Robert Claypool, Deputy Assistant Secretary for 
Health Operations Policy, DOD, NSV AIR Anthrax Hearing (IV), p. 12 (in subcommittee files). 
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According to GAO testimony, studies have shown passive systems sometimes capture 
only one percent of adverse events temporally or causally related to use of a medical device or 
vaccine. Reports also vary in quality and utility due to Inconsistencies In identifying and 
interpreting health effects as vaccine related. A passive system Is useful as a Asentinel:= to alert 
clinicians to unexpected events. 228 Ait does not tell you how often, with what severity, or does 
not establish causality. The limitations are very well accepted.::229 

Because passive systems are voluntary. the data generated are subject to a self-selection 
bias, in that trends in volunteered data cannot be extrapolated as if representative of an entire 
cohort or population. As a result, information from a passive reporting system. like V AERS. is 
not an appropriate source of data for use in generating adverse reaction rates. 

Nevertheless, AVIP reports and DOD public statements portray the ratio ofV AERS 
reports to inoculations given as an adverse reaction rate. 

Aln presenting reaction rate data, program and DOD officials have shown 
reactions reported to VAERS as a percentage of all vacclnations. They did so in 
several briefmgs to GAO and congressional staff, in prepared testimony, and on 
the program=s Internet site. However, according to FDA guidance, incidents in 
the V AERS database reflect a temporal, not necessarily a causal. relationship with 
vaccination and thus should not be used to calculate the incidence of 
reactions.:=230 

GAO found, A This is misleading because of potential underreporting of events to 
V AERS, and the potential for overstating the reaction rate because reports sent to V AERS are 
not confinned to be causally linked to the vaccination .=231 The potential for overreporting is 

228 Testimony ofKwai-Cheung Chan, Director, Special Studies and Evaluation Section, 
National Security and International Relations Division, GAO, NSV AIR Anthrax Headng (IV), p. 
125 (in subcommittee files). 

"'Testimony of Dr. Shushil K. Sharma, Special Studies and Evaluations Section, 
National Security and International Relations Division, GAO, NSVAIR Anthrax Hearing (ll), p. 
25. 

230 See supra note 26, p. 32. 
231 Ibid. 

~----------------- -----
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limited, however, by DOD screening ofV AERS reports before inclusion in quarterly AVIP 
figures. In this regard, GAO concluded, A Thus. DOD dues not have reliable information on the 
extent of adverse reactlons.::?32 

"'Ibid. 

80 February I7, ZOllO (1:05PM) 



Even If useful to gauge short term reactions, passive reporting systems are also unlikely to 
capture long tenn or chronic health effects or syndromes. since providers and vaccine recipients 
do not genetally associate an illness with an event far removed in time. 233 But many service 
members are concerned over possible long term health effects of the anthrax vaccine, alone or in 
combination with other treatments and exposures.234 According to GAO, AA primary reason for 
dissatisfaction with infonnation about long~tenn side effects appears to be that research has not 
been done to address the topic. According to program officials, such studies have recently been 
discussed but are not yet funded or underway.,'" 

The A VIP=S strict VAERS reporting requirements of hospitalization or more tiurn 24 
hours absence from duty limit the scope of any safety surveillance to severe. short term reactions. 
This overly narrow interpretation of adverse event data could result in DOD missing the types 
and severity of adverse reactions only widespread use would otherwise reveal. The Astatistical 
significance of a predicted adverse reaction=236 will only become apparent If the statistics are 
permitted to capture the full range of available data. 

A system already known for underreporting can be made even less reliable in the hands of 
an institutional culture resistant, even hostile, to reports attributing ill health to the anthrax 
vacdne. Air Force Lieutenant Richard Rovet, while serving as Health Care lntegrator for the 
Flight Medicine Clinic at Dover AFB, noted a nwnber of individuals reporting potentfa1ly 
vaccine-related symptoms: dizziness, ringing in the ears, joint pain, muscle aches, memo:t, 
impainnent, fatigue, numbness, prolonged fever and chills, localized and persistent rashes. He 
said there was significant confusion in the field regarding reportable reactions Aespecially In 

233 Prepared statement ofDr. Meryl Nass, NSV AIR Anthrax Hearing (ll), p. 107. 
234 Prepared statement of Capt. Michelle L. Pie!, NSVAIR Anthrax Hearing (IV) (in 

subcommittee files); prepared statement of Capt. Jon Richter, NSV AIR Anthrax Hearing (IV) (in 
subcommittee files); and e-mails sent to the subcommittee (in subcommittee files). 

235 See supra note 26, p. 32. 
236 See supra note 30. 
237 Prepared statement of Lt. Richard Rovet, NSVAIR Anthrax Hearing (IV), p. 2 (In 

subcommittee files). 
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regard to what constitutes systemic reaction.aPS Lt. Rovet testified medical providers saw the 
issue of identlfy1ng vacdne reactions Apofitically sensitive and like to avoid it?' 

233 Testimony of Lt. Richard Rove!, NSVIAR Anthrax Hearing (IV), p. 25 (in 
subcommittee files). 

239 Ibid. 
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That resistance reduces what few incentives already motivate military personnel to report 
sick. Particularly when complaining of symptoms of unknown origin, a service member risks the 
label Amailngerer= or Adepressed.~z40 If seeking care seems a dead end, A why risk yam flying 
status If you are just suffering some of the mild symptoms of joint pain or you feel a little bit 
tired? Why should you go to the doctor Is you feel you can continue to operate an airplane? And 
that is why people don=t come forward.=:241 

An Air Force Reservist, Capt. jon Richter, also suffered chronic symptoms he attributed 
to the vaccine. While he came forward, he testified there is little incentive for others do so. AI 
was encountering more of my squadron mates who were vaccinated that said they too had 
experienced various reactions. Jncluding tinnitus. dizziness. muscle and joint pain. and, in one 
case, gray-outs. However. most were attempting to keep it low profile and did not readily discuss 
these matters for fear of reprisa1.~4z A Word travels fast. Morale is at an aU time low. People 
are trigger shy about coming forward with their symptoms. There is an air of fear and distrust 
preva1ent throughont.=:243 

A reluctance to acknowledge vaccine related health effects could also block access to the 
immunologists and allergists experienced in the diagnosis and treatment of adverse reactions. 
This can be a more acute problem for National Guard and Reserve members whose level of 
access to military medicine, particularly specialists. for vaccine matters is uncertain. Witnesses 
at the Subcommittee=s April29 hearing from the MicWgan Air National Guard described a 
difficult and time consuming process to gain access to medical personnel with relevant 
experti:se.2« 

According to the Dr. Renata Engler, Chieflmmunologlst attbe Water Reed Anny 
Medlcal Center, and a consultant to the A VIP. A Vaccine administration Is serious business and 
deserves more care and training of those who deliver the service.~5 One critical issue, she said. 
Ais that stakeholders who Wlderstand the clinical issues have NOT been represented in the 
organizational policy development::246 A There is a problem that the organization does NOT 

240 Prepared statement of Capt. Michelle L. Piel, NSVAIR Antlrrax Hearing (IV) p.3 (in 
subcommittee files). 

241 Testimony of Capt. Michelle L. Pie!, NSVAIR Anthrax Hearing (IV), p. 59 (In 
subcommittee files). 

"'Testimony of Capt. Jon Richter, NSV AIR Anthax Hearing (IV), p. 38 (In 
subcommittee files). 

243 1bid, p. 41. 
'" Prepared statement of Roberta Groll, NSV AIR Anthrax Hearing (II), pp. 176-179; 

prepared statement of Rand! Martin-Allaire, NSV AIR Anthrax Hearing (II), pp. 167 -171; and 
prepared statement of David Churchill, NSV AIR Anthrax Hearing (II), pp. 183-188. 

'" E-mails from Col. Renata Engler dated December 4, 19998 (in subcommittee files). 
'"E-mail from Col. Renata Engler dated December 15, 1998 (in subcommittee files). 
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have a forum for experienced. ongoing clinical input into the many problems that surround 
immunization delivery and adverse reaction rnanagement.:::247 (emphasis original) 

247 Ibid. 

February 17, 2000 (I :05PM) 



Those problems include recognltion of potentially life-threatening hypersensitive 
reactions. use of pre-treatments to mitigate vaccine reactions and the criteria to be applied to 
detennine temporary or permanent medical exemption, or waiver, from the A VIP. At the first 
DOD conference on biological warfare Immunizations, held in May 1999, Dr. Engler made a 
presentation on the clinical challenges posed by the A VIP. She sununarlzed several case studies 
of those who had suffered adverse reactions to the anthrax vaccine, with data from Walter Reed 
Anny Medical Center, data from Dr. Hoffinan::o:s study in Korea, and patient profiles from Dover 
AFB.248 fu her slide presentation, she noted a Afear of military medical establislunent= and 
concluded the A VIP message should be, AEvery service member deserves the same quality of 
care as ANY OTHER PATIENT: investigate problems proactively & objectively, validate 
suffering, knowledge base and unknowns. Vaccines are drugs & NOT 100% safe.~49 

Regarding the availability of medical deferrals and waivers, Dr. Engler asked, AShould 
medical waivers become a punitive event? ... Do we want rigid adminlstrative guidelines that 
polarize and antagonize service members with problems? Can we acknowledge risk & include 
choice of affected AD in final disposition? Does every service member have to be immunized or 
is there room for a benefit risk ratio discussion?s250 

Room for that discussion may be limited. The risk/benefit decision underlying the A VIP 
can conflict with the clinician~ duty to weigh the risks and benefits to the individual patlent. In 
an e-mail exchange with Col. Fred Gerber, operational head of the AVIP, Dr. Engler posed the 
following example: 

AA rash within 2 hours of the vaccine could represent an increased risk for life 
threatening anaphylaxis with next dose - If you Ignore titls and do not handle it 
appropriately and a subsequent dose results in significant hann. you are outside 
the standard of care and would NOT be excused by the >active duty= blanket. 
Our specialty has worked with this type of patient and achieved successful and 
safe subsequent vaccination but this requires expertise and very carefully prepared 
informed consent. ETHICALLY. you cannot expose a soldier to a medical 
treatment If he/she is at increased risk for harm from it and yes we do waiver 
people for serious vaccine reactions from future reactions and they continue on 
active duty for the most part. Anthrax brings unique urgencr, to the scenario and a 
group discussion on these issues with an ethicist is cruciaL= 51 {emphasis 
original) 

"'See supra note 51, pp. 3-7. 
249 Ibid., p. 12. 
250 Ibid. 
251 See supra note 245. 
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Col. Gerber, while disclaiming any purview over clinical issues, was unwilling to 
acknowledge that safety considerations might need to overtome the A VIP imperative in some 
number of cases: 

ANot sure I agree with what you,ve presented Renata. If ... she had a rash within 
2 hrs of shot #1 ... [w[hy would that exempt her from getting rest of series and 
going to Korea? Who should go in her place? Those become the issues. Korea is 
one of the two A VIP Phase I High Threat Areas ... everyone is at increased risk 
for exposure to anthrax there. By your algorithm, when we get to Phase TI of the 
A VIP, new soldiers coming into service would be put out of service because of an 
adverse reaction to anthrax ... what about an adverse to any of the other 17 
Immunizations? ... Call it like you see It, but I wouldn=t quickly exempt soldiers 
from worldwide assigmnents who have rashes, pain, swelling, etc. Let=s face it, 
AVA is one of many soldiers have to take. The more exotic vaccines are yet to 
come ..•. Does a rash In 2 hours mean you can=t get any more immunizations 
without additional clinical follow-up/eval? an not sure it does.:f52 

Concerns about the short and long tenn safety of the anthrax vaccine are legitimate. It is 
disingenuous for DOD to say 30 years of use has seen no serious short-term or chronic adverse 
health effects associated with the vaccine. For most of that time, no one was looking. 

The short-tenn adverse reaction rates contained in the FDA-approved labeling were 
derived from data gathered during teslfng of an earlier, less reactogenic anthrax vaccine. FDA 
only establish the Vaccine Adverse Event Reporting System in 1990. That passive surveillance 
system, while useful to detect sentinel events or clusters for further study, understates the extent 
of reaclfons. Limited use of the vacclne since licensure has yielded limited information that 
suggests higher reaction rates, particularly in women.253 

Since the A VIP began, DOD has undertaken two active follow-up surveys of vaccine 
recipients, one in Korea and another at Tripier Army Medical Center, Hawaii. The results of 
both studies Indicates both local and systemic reactions at generally Wgher rates than described in 
the product labeling. According to GAO, A The data gathered in Korea also show that after the 
first two shots, more than twice the proportion of women than men reported systemic reactions of 

'" E-mails from Col. Fred Gerber dated November 17, 1998 (in subconunlttee Illes). 
"' AAnthrax Vaccine: Safety and Efficacy Issues,: (GAO/NSAID·00-48) U.S. General 

Accouotlog Office, October 12, 1999, pp. 1-7. 
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fever, malaise, or chills than did men.=:2S4 The Tripier survey also demonstrates gender 
differences in reported reactions.:m 

254 Ibid., p. 3. 
25

' Ibid .. p. 4. 
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Service members= concerns about the impact of manufacturing process lapses on vaccine 
quality and safety are well placed. For biological products, the process is the product. 
A(Q]uallty cannot be guarantees from flual tests on random samples but only from a combination 
of In-process tests, end-product tests, and strict controls of the entire manufacturing process.:!56 

At BloPort, and Its predecessor the Michigan Biologics Products Institute, those controls were 
found to be less than strict 

The long-tenn safety of the licensed vaccine has not been studied. 257 It is oflittle comfort 
to service members that no other vaccines have been subject to any post-licensure longitudinal 
study. Unlike more modern vaccines, the A VA was approved before animal toxidty studies 
were even required. As a result. Astudies have not been performed to evaluate the effect of A VA 
on carcinogenesis. mutagenesis or impainnent of fertility. Animal reproduction studies have not 
been conducoed with AVA. Neither Is it known whether A VA can cause fetal harm when 
administered to a pregnant woman or whether it can affect reproductive capadty ~53 

It Is unllkely the current antluax would be approvable under modern regulatory standards 
for the safety and efficacy of biological products. It seems unlikely BloPort will be able to 
achieve and sustain modern manufacturing standards for safe vaccines. 

'" Prepared statement of Kwa!-Cheung Chan, Director, Special Studies and Evaluation 
Section. National Security and International Affairs Division, GAO, NSV AIR Ant!rrax Hearing 
(II). p. 13. 

251 Ibid, p. II. 
"'See supra note 138, pp. 87-88. 
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5. ElJk:acy of the vaccine against biological wartare Is~ The vacdne 
was approved for protection agalnst cutl!neOuS (under tbe ~ Infection in an oa:upatlonal 
setting. not for use as mass protection against weaponized. aeroSolized anthrax. 

Uru:ertalnties about safety mlght be more readily accepted if there were no questions 
about the effectiveness of the anthrax vaccine. Safety risks would be tolerable if the benefits 
were unquestioned. But there are questions. The proposition that the A VA will provide 
effective protection against the most likely form of weaponized anthrax, aerosolized spores in 
significant quantities, is unproven. 

And, until there is an anthrax attack, the proposition must remain unproven. The 
industrial settings in which anthrax was a threat have all but disappeared. 259 It would be 
unethical to expose human test subjects to a lethal agent. So, based on proven efficacy against 
indeterminate levels of cutaneous exposure in a industrial setting. it can only be assumed the 
vacdne provides equivalent protection against high levels of inhalation exposure. 

That assumption is supported by data from tests on vaccinated animals who survive 
aerosol challenge. But different survival rates between animal species, and between anthrax 
strains, raise more questions than the vaccine answers about the actual physiological mechanism 
of protection. Without a way to correlate animal data to human protection (i.e. PA antibody 
titers}, efficacy of the vaccine may never be more than suggested or inferred. 

According to GAO: 

259 Only research and testing facilities now present an occupational setting posing a 
danger of anthrax exposure. 
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AStudies on the efficacy of anthrax vaccine have been limited to a study of the 
efficacy of the earilier version for humans and studies of the efficacy of the 
licensed vaccine for animals. The only study of the efficacy of the vaccine for 
humans was performed by Brachman, using the original vaccine. The Brachman 
study claimed that the vaccine gave 93 percent (and a lower confidence llmlt of 65 
percenQ protection against anthrax penetrating the skin. It found that the number 
of individuals who contracted anthrax by inhalation was too low to assess the 
efficacy of the vaccine against this fonn. There has been no specific study of the 
efficacy of the llcensed vaccine fn humans. Rather, its efficacy in humans has 
been inferred from other data, Including a reduction in the incidence of anthrax 
following Immunization of at-risk individuals and from animal experiments ::::260 

All the DOD anltnal studies support the view that the licensed vaccine can protect some 
animals against exposure to some strains of anthrax either by inoculation or inhalation. But 
animal species differ In susceptibility.'" in testimony submitted to the Subcommittee, Dr. 
Meryl Nass summartzed the available data from animal studies of anthrax vaccine efficacy. 
AOne can see varying survival rates from 0- 100% depending upon the strain of anthrax used 
and possibly other parameters of the experiment Survival rates in guinea pigs varied from 23% 
to 71% when they were exposed to inhaled anthrax.:zez Studies in mice showed survival rates 
between no higher than ten percent 253 

In concluding the current vaccine is effective against aerosol challenge, DOD relies 
primarily on studies using rhesus monkeys. A These animal studies showed that the FDA­
approved anthrax vaccine provided greater than 95% protection against high-dose aerosol 
challenge with anthrax in the monkey model. Human antibody response to the FDA~Hcensed 
vaccine provides further s~stlve evidence that the FDA-licensed anthrax vaccine will protect 
against inhalation anthrax.= 

But, according to GAO, Aseveral studies have shown no direct comparison of Immunity 
in humans to that in monkeys.=:z65 In fact, the one lmmunized monkey that died in the DOD 
studies Ahad a low antibody titer similar to other monkeys that lived following a lethal aerosol 

"" Prepared statement of Kwal-Cheung Chan, Director, Special Studies and Evaluation 
Section. Natloual Security aod Intematloual Affalts Division. GAO, NSV AIR Anthrax Hearing 
(m. p. IS-17. 

261 See supra note 253, p. 8. 
262 Prepared statement of Dr. Meryl Nass, NSV AIR Anthrax Hearing (II). p. 108. 
263 Ibid .• p. 110. 
264 Prepared statement ofDr. Sue Bailey, Assistant Secretary for Health Affairs, DOD. 

NSVAIR Anthrax Hearing (1), p. II. 
zss U.S. General Accounting Office, Correspondence to Rep. Steve Buyer from Kwai 

Cheung-Chan, ASurnmary of GAO"S Findings on the Safety and Efficacy of the Anthrax 
Vaccine.= (GAO-NSIAD-00-54R), November 4, 1999, p. 3. 
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challenge.="' 

266 See supra note 138, p. 90. 
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One study comparing the efficacy of a live spore vaccine to a PA-based vaccine, like the 
AVA, concluded, Alnununization with cell-free preparations which contained components of 
that anthrax toxin did not provide adequate protective response against some challenge isolates 
of B. anthracts. The fact that the spore vaccine provided protection against all isolates tested 
suggests that other antigens may play a role in aclive Immunity.,"' 

DOD resists that suggestion because confidence in the efficacy of the current anthrax 
vaccine In humans, against all known strains, depends heavlly on the conclusions I) that the 
antibody response to the one antigen, PA,z68 protects against the toxic mechanism of all natural 
anthrax, and 2) that the antibody response in animals correlates to a similar protective response in 
humans. 

The lack of a Immunological correlate of proteclion against anthrax limits the extent of 
efficacy claims that can be made about the cwrent vaccine, and it poses a profound challenge to 
the studies needed to approve an improved vaccine or a shorter AVA shot course. In describing 
the challenges to demonstration of efficacy for proposed changes in the dose and use of the 
current anthrax vaccine, DOD noted: 

APresently there are no precise serological or other immunological correlates of 
protection to enable concluslom to be drawn from immunization studies in man. 
The extrapolation from animal studies to humans likewise is seriously 
complicated hy this fact. ... , 

A The demonstration in some animal models that protection with the present 
vacdne varies across challenge strains further complicates studies and limits the 
breadth of efficacy claims that can be made.= 

A To date, no anfmal or other potency test has been demonstrated to be well 
correlated with protection of humans. The potency lest required for the pre>enl 
.accint!" has not been well correlated to el11cacy In humans and it I• doubtiill 
that it can be." (emphasis added) 

Alt has recently been stated that the antigenic components of the licensed vaccine 
are not well defined and that there is lot to lot variation In the level of protective 
antigen. Because of these points, efficacy studies will likely have to include 

261 Stephen F. Little and Gregory B. Knudson, A Comparative Efficacy of Bacillus 
anthracls Uve Spore Vaccine and Proteclive Antigen Vaccine against Antlrrax In the Guinea 
Pig,, Jofectkm and Immunity, May 1986, Vol. 52, No.2, p. 511. 

'"Protective antigen (PA) Is one of three proteins Involved In the mechanism of anthrax 
toxicity. 

259 The current potency test uses guinea pigs. 
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multiple lots to demonstrate consistency of protection.:f70 

27n See supra note 138, p. 45 (presentation slide entitled, AChallenges to Derqonstration 
of Efficacy for the Proposed Changes in Dose and Use of Anthrax Vaccine.= included in 
supportlng documentation to MBPI IND application) (in subconnnittee files). 
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Regarding efficacy, one author of an anthrax vaccine study wrote, AMy concern is not the 
Iong-tenn health effects of this vaccine, but rather that it is not efficacious against all strains of B. 
anthracJs. If! were the scientific director of an offensive BW progmm for a goverrunent hostile 
to !he U.S., l would direct my !ovestlgators to repeat this experiment, screening a larger number 
of B. anthracfs Isolates until a strain was Isolated that would kill immunized animals, and !hen 
use !hat vaccine resistant strain as !he stock for producing spores to be used in filling BW 
submunitions.::f71 

Genetically engineered anthrax strains could also defeat the current vaccine if the 
resu1ting organism caused disease in new ways. Reports that Russian scientists successfully 
Inserted genes Into a vlrulent anihrax strain were received by DOD wiih some skepticism. Col. 
Gerald Parker, then·commander of USAMRIID, was quoted as saying !he c!abns needed to he 
evaluated Ato learo wheiber !he advance Is theoretical or practical. and whether It could sidestep 
the American anthrax vaccine.:272 Taking a more skeptical approach to threat assessment than 
DOD uses with regard to natural anihrax, Col. Parker added, Alt=s one thing to do this In the lab. 
But its a whole different ~to produce it in large quantities to be used as a weapon. That 
would be very difficult.~"' 

Concerns about the efficacy, and by Implication the necessity, of the vaccine are 
legitimate given the extent of unproven, unknown, and perhaps unknowable, aspects of the 
protection afforded. The vaccine almost certainly could be overwhelmed by a high-dose aerosol 
exposure. Immunized troops near an initial release point could still suffer significant casualties. 
The vaccine may have diminished effect against highly virulent strains, or combinations of 
strains. The vaccine may provide no protection against genetica1ly engineered anthrax. 

211 Memorandum from Gregory B. Knudson to Rep. Christopher Shay dated May 8. 1999. 
(In subcommittee files) 

"
2 William J. Broad, A Gene-Engineered Aoihrax: Is It a Weapon?: New York Times, 

February 14,1998 (in subcommittee files). 
~·Ibid. 
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l. The fon:e-wlde, mandatory A VIP should be !1115p011ded until DOD otitaiDs 
approval for use of an Improved vaccine. 

Recommendations 
The anthrax vaccine program is not sustainable in its present fonn. Due to the lack of 

assured production, A VIP Phase II has already been delayed. Confidence in the quality of the 
vaccine stockpile is low and the capacity to procure sufficient new production remains highly 
doubtful. The program should be suspended while contingency plans for allocation of available 
vaccine are formalized and research is conducted to obtain a safer, more effective vaccine. 

Signaling an awareness the anthrax immunization effort was on weak conceptual and 
logistil;8.1 footing from the start, Secretary Cohen announced four preconditions to the start of the 
program: supplemental vaccine testing. an adequate tracking system, completed Implementation 
and communication plans and an independent scientific review. Those were appropriate. Had 
they been more scrupulously addressed, the A VIP might be a very different, much better 
program. 

The military anthrax immunization program should have been conditioned on 
completion of the same level of research and testing required of other battlefield systems. We 
would not ask U.S. forces to fight using rifles designed in the 1950's. We should not ask them to 
rely on 1950's era medical technology, when modem science has the capacity to produce an 
improved vaccine. Much has changed In the biologics industry since the AVA was fliSt 
approved in 1970. As evidenced by FDA inspectional findings in 1998 and 1999, not enough has 
changed at the vaccine production facility to bring it into full compliance with modem 
manufacturing standards. It is doubtful the AVA would be approved by the FDA today. 

As additional assurance the anthrax imnumization program is as safe as possible, DOD 
should test the vaccine for toxicity, mutagenicity, carcinogenicity and reproductive effects In 
animals. The current A VIP should be suspended while those studies, and other steps 
recommended by the Subcommittee, are undertaken. 

The A VIP should be suspended because it lacks an essential element in a medical 
program: trust However well·inlentioned, the anthrax vacdne effort is viewed by many with 
suspicion. lt Is seen as another chapter in a long, unhappy history of military medica1 
malfeasance in which the healing arts are corrupted to serve a lethal purpose. 

The fundamental rationale for the A VIP - that something. even an old, questionably 
effective vaccine, is better than nothing - gives little comfort to those who daily see their 
forebears and colleagues grow sicker from radiation testing, Agent Orange and Gulf War 
illnesses. If the noble experiment falls, if the vaccine ultimately causes more casualties than 
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weaponized anthrax, many men and women in unifonn do not believe their government will 
acknowledge their sacrifice or treat their wounds. 

Trust m"'t be earned. It can be earned only with a degree of candor and opeoness that 
bas not been the hallmark of the A VIP to date. While claiming a new awareness of the need for 
effective risk communication. the Pentagon still reverts to absolutist declarations, heavy handed 
propaganda, and ad hominem attacks whenever the risks of the anthrax vaccine are 
communicated too effectively or persistently. In a culture based on a chain of command and the 
power to compel, attempts at persuasion and education often devolve into intlmldatlon. 
Labeling opponents Af""""oi=214 and ridiculing the intelligence or courage of those with 
legitimate questlons27 are not the methods of modem risk commun.icatioiL 

Nowhere Is DOD=s fallnre to communicate the relative risks and benefits of the A VIP 
more obvious than in reserve component units. The bulk of vocal resistance to the A VIP has 
arisen in the few Reserve and National Guard units included In Phase L Those serv:lce members 
have more options than active duty personnel. If they conclude the anthrax vacdne poses more 
risk than benefit to their dvilian and military careers, they can resign, or seek a transfer to a non­
mob!Uty position. Many bave done so. 

DOD appears to be In denial on tltis lssue,lgooring clear slgos the anthrax program Is 
having, and will certainly have. a substantial impact on retention and morale in reserve 
component units. At the Subcommittee=s September 29, 1999 hearing on the sobject, M~. Gen. 
Paul Weaver, Director, Air National Guard, testified there bad been A one known refusal 
documented.=276 Previously. the Subcommittee had received testimony and correspondence 
from several members of Air Guard units who had refused the vaccine, more than one of whom 
were in the hearing room when Gen. Weaver made that statement. 

Z14 See supra note 79. 
275 See supra note 80. 
"'Testimony ofMG Paul Weaver, Director, Air National Guard, NSV A!R Anthrax 

Hearing (V), p. 119. 
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Principal Deputy Assistant Secretary of Defense (Rese!Ve Affairs) Charles Cragin 
testified the impact of the A VIP on retention was Anegllgib!d77 despite having been given 
information just days before that more than half the air crew in one unit bas submitted 
resignations attributable directly to the antlrrax program."' At the same hearing, Mr. Cragin 
conceded Athe Deparbnent=s efforts to infonn and educate reserve personnel about the anthrax: 
protection program were not initially as robust as they should have been.=.279 

UntU much more is known about the true impact of a mandatrny vaccine program on 
retention, readiness and morale in the most voluntary sector of the all-volunteer U.S. armed 
forces, the A VIP should be suspended. 

Rather than risk long term health impairment. some service members would be willlng to 
consider the vaccine-preventable risk of anthrax among the Jnherent, wtavoidable risks of 
mUitary service. They do not have that option, an opportunity to assume risk made available to 
essential civJUan employees of the Defense Threat Reduction Agency.2110 

Others view this force protection effort as an untested medical solution to a purely 
mechanical problem - contamination prevention and avoidance - better solved by physical rather 
than pharmacological technology. With regard to the antlrrax vaccine. DOD appears to accept 
more unknowns and greater technological risks than would be tolerated in any combat weapon 
system. As a result. some service members are not convinced this Acommander=s prograJJE is 
for their long-tenn protection as much as for battlefield convenience and the preservation of 
short-tenn mission capability while under anthrax attack. Suspension of the A VIP would allow 
DOD to focus more attention and resources on development and deployment of chemical defense 
doctrine, tactics, detection capability as well as individual and co1lective protection equipment 
effective against all threats. 

The Subcommittee makes no recommendations regarding the status of those service 
members who left the armed forces voluntarily, or as the result of disciplinary actions, due to the 

znPrepared statement of Charles Cragin, Acting Assitant Secretary for Reserve Affairs, 
NSVAIR Antlrrax Hearing (IV), p. 3. 

"'Letter (with altachments) from Charles Cragin to Rep. Christopher Shays. altachment 
p. I. October 21. 1999. (in subcommittee files) 

27l1>repared statement of Charles Cragin, Acting Assitant Secretary for Reserve Affairs, 
NSVAIR Antlrrax Hearing (IV), p. 4. 

280See supra note 134. 
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anthrax vacclne program. Just as each service branch, operating under the Unifonn Code of 
Military Justlce, detennined its own approach to vaccine refusals, each should detennlne through 
its own processes what appeals, If any, might be available In the event the A VIP Is restructured 
or suspended. 
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recoJillilil8Jit anthliX vattli1e. 

Despite the Aclear and present danger='81 posed to U.S. troops by aothrax as a biological 
weapon. DOD considers development of an improved anthrax vaccine Aan unfunded 
requirement.~32 Had that requirement been addressed more aggressively after the Persian Gulf 
Wat. the eight to ten year development testing and FDA approval process now posited by DOD 
as an potential barrier to a new vaccine could have already been breached. 

Although an Improved vaccine based on recombinant technology may not necessarily have 
better safety characteristics than the current vacdne,283 it would address two other problems 
plaguing the A VIP. Production of a second vaccine, at a second site, would diversify the 
Industrial capadty to support so critical a program. making vaccine supplies more abundant and 
more secure from attack. And, because recombinant techniques do not require extensive 
dedicated facilities, capital costs can be allocated across more than one product, increasing the 
likelihood other manufactw'ers would compete for DOD contracts. 

The second generation vaccine studied by DOD was also more consistently characterized in 
terms of PA content than the A VA 284

• Lot-to-lot consistency would address one challenge noted 
by DOD to demonstrating efficacy of a vaccine that cannot be tested fn humans_285 It would also 
gJve commanders greater confidence that vaccinated troops, to the greatest extent possible, have 
achieved a more unifonn level of protection. 

281 See supra note 66, p. 1. 
282 Testimony of K wai-Cheung Chan, Director, Special Studies and Evaluation Section, 

National Security and International Affairs Division, GAO, NSV AIR Anthrax Hearing (IV), p. 
100. 

283 Testimony of Col. Renata Engler, Chief, Allergy and Immunology Department Walter 
Reed Anny Medical Center. NSV AIR Antluax Hearing (IV). p. 155. 

234 Prepared statement of Kwai-Chetmg Chan, Director, Special Studies and Evaluation 
Section. National Security and International Relations Division, GAO, NSVAIR Anthrax 
Hearin!j,(,IVl. p. 13. 

See supra note 108. 

99 February 17.2000 (1:05PM) 

L.._ _____________ - - -



David Oliver, Principal Deputy Under secretary of Defense for Acquisition and Technology, 
said in testimony that DOD would be reviewing procurement options with regard to a second 
AVA production site versus a new vaccine. He suggested, however, that funds spent on an 
Improved anthrax vaccine would limit funds available to address other blo-threats."' That trade­
off puts anthrax on a par with other biological agents in tenns of threat, wheo In fact DOD 
considers anthrax the pre-eminent bio-threat Budgets estimates for the Joint Vaccine 
Acquisition Program (IV AP) indicate DOD anticipates procurement of limited, deployment­
contingent stocks of vaccines against other biological weapons, making anthrax the only agent 
targeted for lllliveml lmmunlzatlon. bnproving the medical prophylaxis against the ptlmary 
threat should be a DOD funding priority. 

DOD concedes. Ain the OlSe of anthrax vaccine, the current FDA-licensed vaccine is not 
Ideal. The vaccine was developed In the 1950's and 1960's by the state-<>f-the-art procedures at 
that time, and licensed In 1970. Advances In biotechnology and genetic engineering may enable 
Improvements in the vaccine that allow fewer doses or use of highly purified protective antigen. 
The DoD scientists are pnrsulng both of these objectives. A highl~1'urifled recombinant 
protective antigen vaccine has shown efficacy in animal models.= 

But DOD is unwilling to wait for the research, development and FDA approval processes,283 

even though DOD believes A within a year we wlll get FDA approval for reduced dose based on 
the sctence.5m 

To address the domestic bioterrorlsm threat. the Department of Health and Homan Service>F 
Natlonal Institute of Allergy and Infectious Diseases formed a working group to develop and test 
a second generation anthrax vaccine, and the Institute has ftmded some research. DOD should 
support those efforts. 

'" Testimony of The Honorable David R Oliver, Jr., NSV AIR Anthrax Heating (III), pp. 
68-69. 

287 Department of Defense, Alnformation About the Anthrax Vaccine and the Anthrax 
Vaccine lmmunlzatlon Pmgram.= prepared by the A VlP Agency. January 25, 2000, pp. 12-13 
(available at hUp:/lwww.anthrax.osd.mll) (In subcommittee files). 

'"Ibid. 
""Testimony of Col. Fred Gerber, Director, Health Care Operations, Office of the Anny 

Surgeon General, NSVAIR Anthrax Heating (V), p. 153. 
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With regard to an improved anthrax vaccine, the American Public Health Association 
adopted a policy statement in November 1999 urging DOD to Adelay any further immunization 
against antluax using the current vacdne or at least to make innnunizatlon voluntary:2110and to 
convene a commission of mHitary and non-military public health experts to review safety and 
efficacy evidence for the current vaccine, attempt to detennlne when an Improved vaccine might 
be available. and make recommendations about continuation of the current program. 291 Their 
recommendations were based on the concern Athat mandatory immunization with a vaccine of 
unproved efficacy when an improved vacdne may soon be available, is contrary to public health 
principles and may adversely effect the acceptance of voluntruy or mandatory immunization 
programs in which there is good evidence of efficacy and safety ... .='" 

290 AAnthrax Immunization.= American Public Health Association, Polley Statement No. 
9930, Nov. 10, 1999. 

291 Ibid. 
"'Ibid. 
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3 •.. · . .JlOD obould pursue~ of the safety 11111hlllc:acy aftuborter ~ • 
!nocyll!deD-ljll!!eJF 'i"~i'tJ~-: . · . ... ·,( :·::· ... -, ,. , ... ,·\''-~-: ;!···. 

A shorter shot course could reduce the cost of the Immunization program, simplify delivery 
logistics, and lower the Incidence of adverse reactions. 

Accortllng to GAO testimony. ANo studies have been done to determine the optlmwn 
number of doses of the anthrax vacclne.:::;Z93 The original inoculation schedule of three doses was 
based on a regbnen developed using animals in the early 1950s. However, three people who 
received three doses of a weaker fonnulation of the vaccine became infected after exposure to 
anthrax. The number of doses was then arbitrarily increased to six, the number used in the only 
human efficacy study published in 1962, and thus the number approved by FDA 294 

Even if a prolonged, multi-shot regimen is necessary to generate an initial inunune response, 
the annual booster may be unnecessary. GAO noted: 

Aln November 1971, the Division of Biologics Standards, Nlli, noted an apparent 
increase in reports of adverse reactions after individuals received booster shots. 
The Division considered It advisable to reevaluate the need for annual boosters 
and possibly the amount of the booster dose. Although the record Is unclear as to 
whether or not NIH requested a reevaluation, to date. no such reevaluation has 
been done.::?-'5 

The 1993 DOD Directive on biologtca1 warfare defense mandates immunization Aagainst 
validated biological warlare threat agents, for which suitable vaccines are available, in sufficient 

291'estirnony of Kwai-Cheung Chan, Director, Spedai Studies and Evaluation Section, 
National Security and International Affairs Division, GAO, NSVAIR Anthrax Hearing (IV). p. 
97. 

2.!14 Prepared statement of K wai ~Cheung Chan, Director. Special Studies and Evaluation 
Section, National Security and International Affairs Division, GAO, NSVAIR Anthrax Hearing 
(IV). p. 5. 

'" Ibid., p. 6. 
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time to develop immunity before deployment to high threat areas .... :"' (emphasis added) For 
this purpose, Asultable= should not just mean FDA approved, but demonstrably as safe and 
effective as possible for the Intended mllilaly use. A vaccine that takes 18 months, and annual 
boosters, to confer immunity should not be considered suitable under the policy. 

zgg See supra note 7. 
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In 1995, the Joint Program Manager for Biological Defense reported, A The Immunization 
schedule of 6 shots over 18 months has stopped the approval process for an annual immunization 
program agalnst this high threat biological warfare agent. Moreover, It has been used ~ critics 
to question the relevance of the biological defense (BD) vaccine program to the DOD= 91 

If the time to develop immunity could he reduced substantially, use of the anthrax vaccine 
would be safer and could be targeted far more effectively to forces deploying to high threat areas. 

Based on animal studies and research into the immunological response to the vaccine in 
hwnans, DOD concludes most persons acquire the bulk of whatever protection Js achieved after 
two or three shots.298 DOD documents assert that three Inoculations provide functional 
protection, and the services= A VIP Implementation plans set as Adesirablee the goal that Aall 
personnel assigned to high threat areas receive their first three shots prior to deploymen~" In 
the interest of reducing adverse reactions, particularly in persons whose inunune systems have 
already mounted a complete response to the vaccine, DOD should put its belief in the efficacy of 
a reduced shot course to the test of rigorous scientific trials. 

To the extent those efficacy studies were put aside due to the Jack of a correlates of human 
immunity, that challenge will have to be overcome In any event as DOD attempts to develop and 
deploy other vaccines against other bio-threats. That work might as well be done in support of a 
safer vaccine agalnst the primary biological warfare tbreat, anthrax. 

In tenns of Increased safety, there is also some evidence an intravenous injection would 

297 Col. John C. Doesburg, Joint Program Manager for Biological Defense, Memorandum 
on AUrgent Requirement for Integrated Command Support to Revise the hnmun1zatlon Schedule 
for Aothrax Vaccinee OP00045) from the Department of the Army, November 17, 1995 Qn 
subcommittee Iiles). 

"'Testimony of Maj. Gen. Robert Claypool, Deputy Assistant Secretary for Health 
Operations Policy. NSV AIR Aothrax Hearing (IV), p. 179: Arthur M. Friedlander, Philip R. 
Pittman, and Gerald W. Parker, AAnthrax Vaccine: Evidence for Safety and Efficacy Against 
Inbalatlonal Aothrax,: The Journal of the American Medical Association, December 8, 1999, 
Vol. 282, No. 22, pp. 2104-2106. 

""See supno note 46, p. I, sec. I (a)(8). 
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produce fewer side effects and adverse reactions than subcutaneous administration. DOD 
expended significant time and resources in 1994 and i995 on plans and programs to demonstrate 
the safety and efficacy of a shorter anthrax inoculation regime, and a different ronte of 
administration, but appears to have all but abandoned those efforts when planning for the A VIP 
began. Support for the FDA application to reduce the shot course seems to have been redirected 
to vaccine acquisition and A VIP logistics. 
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4. 

DOD only recently began Ato design a set of studies to better evaluate the long term safety of 
the anthrax vaccine ... to conform with present-day. post-marketing practices="" While 
employing active surveillance tecbolques, these will be cohort studies because A lilt would be 
labor-intensive, cost-prohibitive, and would not conform to civilian expectations for us to use 
this fn all 2.4 million service personnel whom we will administer the vacdne to.:::f01 According 
to Gen. Claypool, DOD will also use linked databases to conduct active surveillance of vaccine 
recipients. using DEERS and Athe large medical database residing at a trl-servlce defense 
medical surveillance system here In the National Capital region of the Walter Reed 
lnstallatlon.:302 

But these steps, coming more than one year after A VIP implementation, are not enough to 
monitor the Impact of the vaccine prognun on m!Utary health. Having mlssed the opportunity to 
study the large cohort of service members who received the AVA during Operations Desert 
Shield and Desert Storm, DOD has an obllgation to reach beyond Aciv!l!an expectations= to 
evaluate the safety of this vacdne. 

Particularly for members of reserve component units, access to primary care and specialists at 
mlllla!y facil!ties can be Um!ted. According to DOD. adverse events after the anthrax vaccine 
are Aline of duty illnesses.::::303 Therefore, 

Aa member of the Reserve Component may present themselves for initial 
treatment and evaluaUon at any mllitary treatment fatillty, after vaccination during 
a pertod of duty. The member will be exantined and provided necessary medical 
care. Once treatment is rendered or the individual.=s emergent condition is 
stabll!zed, a Line of Duty and/or Notice of Eligibility status will be determined by 
the membei"'S unit. as required. No treatment beyond that justified to stabilize the 
condition or emergency is authorized until Service connection is validated.: 

300 Testimony of Maj. Gen. Robert Claypool, Deputy Assistant Secretary for Health 
Operations Policy. NSV AIR Anthrax Hearing (IV), p. 108. 

301 Ibid. 
"'Ibid., p. 109. 
"'Dr. Sue Balley, A What Everyone Needs to Know about the Anthrax Vaccine= 

quarterfold brochure, Department of Defense, November I, 1999, p. 3 (in subcommittee ffies). 
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But requlrlng an Immediate determlnation of service-connection for vaccine related health effects 
meens many short term, and most long tenn, adverse reactions will not be monitored by DOD 
physicians. The cansal attribution of health effects to Inoculations Is difficult, becomes more 
difficult over time, and remains unlikely In a military program Institutionally resistant to any 
suggestion the vaccine Is not safe. Service members should not bear the burden of proof the 
vaccine caused their ill-health subsequent to inoculation. The process of proving service­
connection has frustrated Gulf War vete= efforts to obtain accurate diagooses, effective 
treatments and fair compensation for their unexplained iiJnesses. It should not be repeated in the 
A VIP. 

Enrollment of every vaccine recipient in a clinical evaluation and treatment protocol would 
allow DOD tn capture a unique and valuable data set for use in their longitudinal studies, 
avoiding disputes over cohort selection bias and other methodological issues. The evaluation 
and treatment program could also be the vehicle for assembly of the multidlsdpl!nary teams 
envtaloned by Dr. Engler"' to develop and implement clinical protocols and maintain a 
consistent standard of care in the A VIP. It would also help assure service members the vaccine 
program, as a medical force protection effort. has as its primary purpose the protectlon of the 
health of the force. 

304 E-mails from Col. Renata Engler dated December 4-8, 1998 (in subcommittee Illes). 
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Under FDA regulations, use of an FDA-approved product in an unapproved way. or for an 
unapproved purpose. can only be Wldertaken ~ to clinical trial protocols contained in 
Investigational New Drog (IND) applications. IND protocols must be approved by an 
Institutional Review Board charged to monitor the scientific credibility and ethical soundness 
(i.e. patient protections) of the trial. FDA must agree the trial proves the product Is safe and 
effective for the proposed use. Informed consent must be obtained from persons enrolled in IND 
drog or vaccine trials. 

If DOD proposed to use the anthrax vaccine against a disease or indication not currently 
described In the FDA-approved product labeling (I.e bigh blood pressure). an IND application 
would be required. If DOD proposed to alter the FDA-approved A VA inoculation regimen (I.e. 
byeUminatlng one or more of the six shots), and IND would be required. 

Despite the fact the vaccine was approved as safe and subsequently deemed effective only 
against cutaneous anthrax infection, DOD asserts me of the FDA-approved A VA as prophylaxis 
against weaponized, inhalation anthrax does not constitute an off-label use against a new 
indication because A[w}hile the package insert for this vaccine is nonspecific as to the route of 
exposure, DOD has long interpreted the scope of the license to Include inhalation exposure, 
includJng that which would occur in a biological warfare context.:::::::306 

While some in DOD may have interpreted the scope ofMBPI=S FDA license to include 
inhalation anthrax by Implication, others proceeded as If explicit labeling for the Indication 
would be necessary. Throughout development of the anthrax polfcy that eventually became the 
A VIP, some in DOD Interpreted FDA regulations as requltlng approval of both a reduced 
number of inoculations and the new Indication. A 1995 memo states: 

305 21 CFR Part 312. 
306 Letter from Dr. Stephen C. Joseph to Dr. M!cbael A. Friedman dated March 4, 1997 

(in subcommittee flies). 
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A The use of a reduced schedule to protect service members from aerosol exposure 
to anthrax can only legally be done if the FDA ticenses the vaccine for that 
specific schedule and indication .... Obtaining FDA license approval for a specific 
immunization schedule change and for a labeled tndtcation change (aerosol 
challenge) must provide data that establish safety of two doses of the vaccine 
given at 0 to 4 weeks since this schedule does not ntintlc the current schedule of 0. 
2 and 4 weeks. More extensive problems exist fn demonstrating vaccine efficacy 
against an aerosol challenge.::3G7 

In September 1996, the vaccine manufacturer, MBPL subntitted an IND appllcation which 
said, A The ultimate purpose of this IND Is to obtain aspec/Oc indication for inhalation anthrax 
and a reduced vaccination schedule.:"' (emphasis added) Briefing slides produced by 
USAMRIID in October 1997 reference two separate objectives to be met in a supplement to the 
AVA llcense: 

X Supplement to AVA license to reduce the munber of immunizations and change the route of 
immunization. 

X Supplement AVA license to explicitly include inhalational anthrax as an indication. 309 

Since 1997, the Department of Defense Nudear/Biologica//Chemlca/ (NBC) Defense- Annnal 
Report to Congress has referred to medical CBW coWltermeasures proven safe because they 
have Abeen widely used to treat other medical condltlons.:f10 The report cites pyrfdostlgmlne 

307 Micheal J, Gilbreath, Ph.D., Ais the current Anthrax vaccination regimen necessey?: 
Department of Defense lnfonnation Paper (JPO 0044), November 10, 1995, p. 1-2. 

""' See supra note 138, p. !. 
309 Departtnent of Defense, ASupplemental to A VA License= USAMRIID presentation 

slides, October 28, 1997 (in subcommittee rues). 
310 Department of Defense Nudear/Biologlca//Chentica/ (NBC) Defense- Annnal Report 

to Congress, March i999, pp. 3-3 to 3-4; Department of Defense Nuclear/Bioioglca//Chemica/ 
(NBC) Defense- Annual Report to Congress, February 1998, pp. 3-4 to 3-5; Department of 
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bromide, the botulinum toxoid vaccine, both used for CB prophylaxis only pursuant to INDs, 
and the anthrax vaccine. But DOD=s interpretation of the current AVA labeling rests on the 
conclusion there Is but one indication - anthrax infection acquired by any means. Against what 
Aother medical condltlo!!5 was the anthrax vaccine used to prove its safety? 

When DOD asked the FDA to concur with the bnpllcit inclusion of inhalation 
anthrax In the current product labeling, the response was affirmative but tepid. 
FDA Lead Deputy Commissioner Michael Friedman wrote: AWhile there Is a 
paucity of data regarding the effectiveness of Anthrax Vaccine for prevention of 
inhalation anthrax, the current package insert does not preclude this use. Tbe 
original efficacy traU clearly showed that the vaccine conferred a high level of 
protection against cutaneous exposure. None of the 51nhalation cases in this trial 
occurred in Anthrax: Vaccine recipients. but these data alone are insufficient to 
allow deflnltive statistical conclusions. Results from animal challenge studies 
have also indicated that pre-exposure admintstratlon of Anthrax Vaccine protects 
against Inhalation anthrax. 

Defense Nuclear/Biological/Chemical (NBC) Defense- Annual Report to Congress, March 1997, 
pp. 3-4 to 3-5. 
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Therefore, I believe your interpretation is not inconsistent with the current 
Iabel.:?11 

It was on this basis DOD proceeded to design the A VIP without informed consent 
procedures, or an informed consent waiver, and without other elements of a clinical trial such as 
consistent data gathering and detailed health outcome monitoring. 

DOD was aware of the extensive problems confronting the effort to prove vacdne efficacy 
for the new indication, most notably that A. .. no animal or oth':f.l'tency tests has [sic] been 
demonstrated to be well correlated with protection of humans.= " DOD conducted. and plans 
to continue, studies attempting to validate an animal model so fmdings can be extrapolated to 
humans. 

In launching the A VIP, DOD did not confront those problems but sidestepped them by 
concluding use of the vaccine to prevent anthrax infection., however acquired, would not require 
an IND as long as dte approved Inoculation schedule was followed. So dte A VIP=s cumbersome 
logistics, additional costs, and Increased risk of adverse reactions all flow directly from an 
unwillingness to do the research and testing to develop a better vaccine or improve the safety and 
efficacy of the current A VA. 

That research and testing will have to be done in any event. In 1997 DOD told Congress: 

311 Letter from Dr. Michael A. Friedman to Dr. Stephen C. joseph dated March 13, 1997 
(in subcommittee files). 

312 See supra note 307, p. 2. The memo continues, A The potency test required for the 
present vaccine has not been well correlated to efficacy in humans.= The Clll'l'ent potency test 
uses guinea pigs. Tests challenging different animal species with a range of anthrax strains 
showed the vaccine provides varied levels of protection. Against some strains, vaccinated guinea 
pigs and mice suffered 100 mortality. In DOD studies using nonhwnan primates (rhesus 
monkeys) between 88 and 100 percent of the vaccinated animals survived. 
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ADOD complies with all Food, Drug and Cosmetic Act requirements. The 
Food and Drug Administration (FDA) requires large-scale field trials In hmnan 
subjects to demonstrate efficacy of drug and biolog1ca1s prior to licensure. There 
are. however, legal and ethical constraints that preclude such efficacy studies for 
NBC countermeasures. Field studies of efficacy carmot be performed, since 
exposure to most NBC agents does not usoally occur naturally. Moreover, the 
hlgh lethality and/or toxicity of NBC agents also makes it unethical to expose 
human subjects in controlled efficacy stodies osoaliy required by the FDA for 
prodoct licensure (e.g., test of effectiveness of the product agalnst the threat in 
humans). For these reasons, many NBC countermeasures are likely to remain In 
an lnYeSilgational New Drug (IND} status, requiring their admlnlstradon 
under prOYlslons of an approved protocol and with wrfuen Informed consent 
from their service members. In contingency situations, DOD may request a 
waiver of infonned consent from the FDA. DOD continues to work with the FDA 
to seek alternative methods for demonstrating safety and efficacy of NBC medical 
countermeasures and to obtain their licensure =313 (emphasis added) 

Given the predicted likelihood NBC vaccines wlll be available only in IND status for some 
years to come, DOD will need to develop the capacity to conduct broad-based clinical trials and 
effectively conununicate risk/benefit assessmenm through informed consent processes. In the 
interests of deploying a safer, presumably more effective vaccine against the pre-eminent 
biological warfare threat, DOD should be wtlilng to develop that capacity now. Instead, DOD 
has chosen to address the primary threat with a dated, secondaty countermeasure with substantial 
unknowns regarding quality, safety and efficacy. 

In prescribing the vaccine. DOD is engaging in the practice of medicine. Alt is true doctors 
can use drugs off label. It is never true they can do so without informed consent of the patient ... 
You are not immunized from getting infonned consent.:::314 If DOD were to concede 
administration of AVA against !nhalatlonal battlefield exposure Is an off label use, informed 
consent would be required. The A VIP could be transfonned, for most, into a voluntary program, 
with limited mandatory usage of the vaccine possible only pursuant to a carefully monitored 
informed consent waiver. 

313 See supra, note 310, 1998 Report, p. 3-4. 
314 Testimony of Arthur Caplan, Ph.D., Force Protection: ImproYing Safeguards for 

Admioistration of lllvestigational New Drugs to Members of the Armed Forces, 106th Cong. 1st 
sess. (1999), uoofficial transcrip~ p. 77 (subcommittee on National Security, Veterans Affairs 
and International Relations heating of November 9, 1999) On subcommittee fl!es). 
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In a statement submitted to the Subcommittee, the Association of American Physicians and 
Surgeons asserted: 

AA distinction must be made between treatment and experimentation. It may 
be asserted that anthrax vacdne (unlike pyridostlgmlne brontlde as used In the 
Gulf War or anti-botulinum vaccine) constitutes >treatment,= or that it is not 
experimental because of being declared safe and effective by FDA .... In fact, the 
anthrax vacdne was licensed by the FDA before efficacy studies were requlred. 
Its efficacy against lnhalational anthrax has been questioned .... British 
epidemiologist suggested that troops be publicly randomized to receive active 
vaccine or placebo, clearly implying that many consider the vaccine to be 
experimental.:::315 

The AAPS recommended a careful examination of the medical ethics Involved In mlllnuy, 
and civilian. vaccination efforts, noting the entire point of Informed consent in combat Is >not to 
prevent soldiers from obtaining whatever protection may be afforded them by an investigational 
agent that has not been adequately tested, but rather,lt ts to give them the choice of whether they 
think the >protection= is worth the risks of adverse effects= =:316 

Altho~ DOD=s track record administering INDs or informed consent waivers is not 
exemplary. 17 current procedural safeguards, adopted since the Gulf War, provide far more 

315 Submitted statement of Dr. jane M Orient, Executive Director, Association of 
American Physicians and Surgeons, NSV AIR Anthrax Hearing (!), p. 119, citing the European 
journal of Epidemiology 4:12-19, 1998 and Ness AR, Harvey I, Gunnell D. Smigh GD: AAll 
troops sent to Gulf should be randomized to receive anthrax vaccination or placebo.:: British 
Medicaljo1ll7181316:1322,1998. 

318lbid. (quoting Grodin MA, Annas GJ: journal of the American Medical Association 
277:712-713, 1997). 

317ln 1990, DOD requested authority to administer IND prnducts, pyridostlgntlne bromide 
and botulinum toxoid vaccine, to certain military personnel. DOD a1so requested a waiver of 
informed consent requirements in connection with the use of those products by the armed forces. 
The FDA granted the DOD requests under the tenns of an luterlm rule establishing the 
procedures and conditions under which informed conseut waivers could be obtained by DOD. 
But DOD did not meet the conditions FDA placed on the waivers, failing to provide infonnation 
to Individual service members about the IND products and falling to keep the medical records 
necessey to fulfill the protocols and capture data about the safety of the drug>. Despite some 
improvements in medical record keeping, DOD=s next use of an IND vacdne showed slnlllar 
problems. In 1997, the General Accounting Office observed Anearly one fourth of the soldiers 
who received an Investigational tick-borne encephalitis vaccine before deploying to Bosnia did 
not have this information noted in their fllesa (ADefense Health Care: Medical Surveillance 
hnproved Since Gulf War, but Mixed Results in Bosnla,E [GAO/NSIAD-97-136] U.S. General 
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protection to service members receiving investigational products than the A VIP now provides. 

Accounting Office, May 13, !997, p. 33.) 
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In November, 1997 the Subcommittee proposed, and the full Govemmeot Reform and 
Oversight Committee approved, ao oversight report on Gulf War veterans= illnesses containing 
18 fmdings and 18 recommendations."' Among them was the finding that A{t]he FDA was 
passive in granting and falling to enforce the conditions of a waiver to permit use of PB by 
DOD= and the recommendation that AFDA should grant a waiver of infonned consent 
requirements for the use of experimental or investigational drugs by DOD only upon receipt of a 
Presidential finding of efficacy and need.:319 

Legislation reflecting that recommendation was introduced in both chambers of Congress. 320 

The 1999 Defense Authorization Act contained provisions, codified at 10 USC 1107(1). 
implementing the recommendation by strengthening notice rettuirements and by requiring a 
presidential authorizatJon for any waiver of Informed consent. 

In view of the new statutory provision, FDA on October 5, 1999 revoked the 1990 interim 
final rule and issued a new regulation to govern DOD compliance with IND conditions and 
informed consent waivers.3

Zt 

On September 30, 1999 the White Honse tssued Executive Order 13139 establishing the 
procedures by which the president would comply with the new law."' The EO says A{w]aivers 
of informed consent will be granted only when absolutely necessary= and only upon a written 
determJnation by the president that obtaining consent is not feasible, is contrary to the best 

"' Gulf War Veterlll15"' Dlnesses: VA, DOD Continue to Resist Strong Evidence Unldng 
ToxicCauses to Chronic Health Effects, 2d Report by the Committee on Government Reform and 
Oversight. House Rpt. 105-388, November 7, 1997, pp. 3-6. 

319 Ibid. 
320 H.R.4035, 105th Congress. 2d Session; S.2057, 105th Congress. 2d Session 
'"Federal Register, 21 CFR Parts 50 and 312. October 5, 1999, p. 54180. 
322 Executive Order of September 30, !999, Almproving Health Protection of MU!taiy 

Personnel Partldpat!ng in Partlcuhu Military Operations= No. 13139, The White House, 
Washington, D.C. 
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interest of the service member or is not in the interest of national security. In the event a waiver 
is granted. the DOD Secretary must notify Congress and publish a notice in the Federal Register. 
No waiver may last more than one year. Waivers may be renewed based on a new, fully 

documented request~Z3 

The statute establishes clear U.S. policy that waiver of informed cousent in ntilitary 
operatloos is deemed appropriate and necessary under certain circumstaoces. The statute, the 
FDA interim rule and EO 13139 describe, and llntit, those circumstances and attempt to ensure 
any dedsion to use IND drugs or vaccines without lnfonned consent is as open as possible, 
supported by sufficient information and authorized at the highest level. 

The new regime for waiving infonned consent requirements appears far more rigorous 
and transparent than the system employed under the original interim rule. The statute is very 
explicit in describing the information that must be provided to each individual service member 
being given an IND drug or vaccine. The written infonnation must include a clear statement the 
substance is investigational, the reason the drug or vaccine is considered necessmy, iilfonnation 
regarding possthle side effecls and drug interactioos, and any other information FDA may require 
as part of the IND protocol. 

That is more clinically useful infonnation than the A VIP now routinely conveys. 
Consistently providing balanced risk/benefit assessments in an IND setting would also move 
DOD closer to its stated gual of more effective risk communication. According to an article 
linked to the DOD A VIP web site: 

323 Ibid. 
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APeople are different One size does not fit all when !! comes to explaining 
risk. Some prefer short, simple messages about a vaccine's benefits and 
risks.8,12,68 These people, presumably a majority of the population, will be 
satisfied with the summary information comprising the Vaccine Information 
Sheets (VlSs) published by the Centers for Disease Control and Prevention. 
Others want more detailed information. Some will scour the literature to explore 
every fact they can :find. The goal of risk cornmunlcatlon involving vaccines 
should be informed consent.68 True consent to vaccination ts only pnsslble If the 
individual has received all the Information be or she wants and undellitands that 
infonnation. Then an informed vaccine dedsion can be made. Providing thJs 
infonnaUon demonstrates respect for the individual. From the clinician's 
perspective, the consent process can be part of the efforts to identitY 
contraindications to vaccination (e.g., severe hyperseMitivity. 
immunodefidency)a324 

The FDA Ahelleves that exceptions from the Informed consent requirement should apply 
rarely and only when sufficient additional protections are provided to the mllltary peiSOnnel 
affected ~"' The agency also expresses the view that DOD should pur.me drug develupment 
through nocmal regulatory procedures, despite the obvions difficnlty of acquiring efficacy data 
regarding chemical and biological warfare exposures. In the future, requests for Informed 
consent waivers must be accompanied by a his~ and projected time Une for ful1 scale 
development of the drug or vaccine in question. JZ No more waiting until the eve of war to 
shortcut a process that could have been underway for months or years. 

Under the new law, only the president may waive prior consent requirements, and only after 
certifying in writing that obtaining consent is not feasible, is contnuy to the best interest of the 
service member. or is not in the interest of national security. With regard to the fust two 

324 Department of Defense, AAnthrax Vaccine Immunization Program= at Internet page 
htip:llwww.anthrax.osd.mil/ citing John D. Grabenstein and James P. Wilson, AAre Vaccines 
Safe? Risk Commwticatlon Applied to Vaccination-" Hospital Pharmacy. Vol. 34. No.6. pp 
713-729 (available at 
http://www.antbrax.osd.mli!SCANNEDIARTlCLESigrabedocs/vaccines.hbn). 

325 See supra note 321 p. 51484. 
326 Ibid. 
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justlficatlons, the president must apply the standards and criteria used by the FDA for waivers. 
Those standards and criteria are detailed In the new FDA Interim rule. To meet them, the 
Secretary of Defense must document for the president all the scientific data, threat assessment, 
lack of alternatives, and conditions under which the IND product will be used. 

The FDA regulation strengthens the role of the Institutional Review Board (IRB) In 
approving and monitoring the IND protocols for which waivers are granted. IRBs are panels 
charged with assuring that cllnical trials bave legitimate scientific goals and that protocols protect 
homan subjects. Under the regulation, an IRB must review all aspects of the proposed IND and 
waiver. Slgulflcantly, the IRB must Include at least three members who are not employees of the 
federal govenunent. This should add some element of independent review to DOD waiver 
requests. The rule also requires detailed certifications from DOD regarding record keeping 
systems, medical staff training, and communication of benefits and risks. 

The Executive Order of September 30, 1999 minors the FDA regulation In many respects, 
requiring the DOD Secretary to support a waiver request with written justification. rationale. and 
proof of!RB review. The Assistant to the President for National Security Affairs and tbe 
Assistant to the President for Science and Technology mtm: also review the request. After 
approval of a waiver, the EO requires monitoring and periodic reports on compliance with IND 
protocols and waiver conditions. 

These more expllclt and elaborate procedures address many of the problems noted in the 
execution of the Gulf War waivers. If applied rigorously, those safeguards could also fonn the 
basis for a mandatory anthrax vaccine program for certain deployed forces. SpedaJ Forces, or 
other elements determined by the president to warrant vaccination in the interests of national 
security. The remainder of the force could choose to enroll in an IND protocol321 or assume the 
risks of biological warfare not addressed by Individual and collective protection, detection, battle 
tactics and deterrence. 

In July 1999, the Air Force Times editorialized it was time to AStop Mandatory Anthrax 
Inoculations:: because the manufacturer appeared WU"eliable, and because: 

321 Open protocols could be established for the on-going trial of a reduced vaccine 
regimen or a trial of a purer vacdne. 
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AMore research Is needed to understand the long-term risk of using the 
anthrax vaccine. And now,long after initiating the vaccination program. the 
Pentagnn Is finally planning such a long-term study of the vaccin"""' health 
effects. That=s good, but until those risks are understood, the Pentagon should 
proceed with caution -- not reckless abandon.~ 

The editorial concluded Athe risks of the vaccine are outweighed by the risk of contiactlng 
anthrrue329 and advtsed service members to take the shots. ABut in the absence of empirical 
evidence proving the vacclne=s long-term safety, the troops should be given the chance to 
decline. Give them the information they need make wise. informed decisions for themselves. 
Let those who decline live with what they consider a reasonable risk.::330 

'""Stop Mandatory Anthrax Inoculations,: Air Force Times, Army Ttroes Publlshing 
Co., jul. 12, 1999, p. 44. 

"'Ibid. 
""Ibid. 
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CMAT Control# 

20011~00000~~ 

@ 
To: 
co: 

(b)(6) .__ _____ __, @OSAGWI 

Subject: FW: SJS 01-03248 (Review of Draft Contingency Protocol for AVA Us e in Volunteers Post Exposure) 

Do what you need to administratively with this. l'm forwarding It to LCDR (b)( 6) o he can start working 
on it 

. ~-~--.. FOIW81ded~(b)(6) bj(~b(6) pn 07/f7/2001 04:23PM--·----
~ _.. ~otsg.amedd.army.mll> on 07N712001 :09:11..-;P;G'II'" _______ ___. 

"' 

To: 
co: 

(b)(6) OSAGWI 

Subject: FW: SJS 01..03248 (Review of Draft Contingency Protocol for AVA Us e in Volunteers Post Exposure) 

COL O'Dotlnell, 

The office of the Assistant secretary of the Army for Manpower · and Reserve 
Affairs has requested that OSAGWI review the protocol and have the 
opportunity to provide comments. The draft protocol is attached and a brief 
history of the act~on below . . Please let me know if you have any questions . 

> -----Ori~·~~~--------------~ 
> From: 
>sen : 
~)o: i"'(b~~)(6~) -

(6) 

> Sub ec : R'E: SJS r:o3248 (Review of Dra t Cont1ngency Protoco or 
> AVA Use in Volunteers Post Ex,posure} 
> 
> Ladies and Gentlemen, 
> 
> Attached are the files for the updated Draft contingency Protocol for 
> Vaccination of Volunteers with Anthrax Vaccine Adsorbed (AVA) After 
> Possible Exposure to Bacillus Anthracis Spores. This protocol was staff~d 
> earlier this year. Comments from that staffing and from a conference 
> co-sponsored ~ the Joint Staff and the ~ Office of The Surgeon General 
> have been incorporated. Please review the draft protocol and forward your 
> concurrence or additional comments electronically to me NLT COB 20 July. 

I have not received the JS Form 136 or draft DJS comments (which 
will change based on your input), but wanted to get these documents out so 
that you can begin reviewing them. 



Please note, the JS was asked to comment on the protocol (including 
all of the appropriate appendixes) and not on the implementation guidelines. 
A copy of the JS comments subnitted on 4 Apr 01 with the actions taken by 
MRMC 

is attached also. 

Please let me know if you have any questions. 

Thanks, 
(b)(6) 

CHIEF, SERVICE ANALYST DIVISION, EAG~E GROUP INTERNATIONAL 
ANTHRAX VACCINE IMMONIZATION PROGRAM (AVII?) AGENCY 

~;~m:L~~~)(6}'""vj 

> <<AVA protocol restaffing memo to HA.doc>> <<0700012 - Anthrax 
> Contingency Protocol 113000 (5-15-01) .doc» <<AppA - Logistics 
> Annexl.doc>> <<AppB - Form 1572l.doc>> <<AppC - Subj Resp Forml.doc>> 
> <<AppD - Baseline Questionnairel.doc>> ·«AppE - Deviation Forml.doc>> 
> <<AppF - cvr page.doc>> <<AppG - QCA.doc>> <<AppH - Info Papers.doc>> 
> <<Appi - Consent Form.doc>> <<AppJ - Sample Instructional Manuals.doc>> 
> <<lifesaving-brief.pPt>> <<JCS Memo 0400.doc>> <<Implementation 
> Guidanele-v3.doc>> <<Ant~ax IND Protocol Memo July 3 revised.doc>> 

I ~AVA protocol· restaffing memo to HA.doc · 

I. -0700012 -Anthrax Contingency Protocol 113000 (5-15-01 ).doc 

J -AppA • Logistics Annex1.doc 

J -AppB ·Form 15721.doc 

J -AppC - Subj Resp Form1.doc 

I -AppD - Baseline Questionnalre1.doc 

J - AppE • Deviation Form1.doc 

~· • AppF - cvr page.doc 

J · AppG • QCA.doo 

,. - AppH • Info Papers.doc 

J -Appl • Consent Form.doc 

Ja · AppJ • Sample Instructional Manuals.doc 

f - lifesaving-brief.ppt 

I 
I 
I 

• JCS Memo. 0400.doo 

- Implementation Guidance-V3.doc 

- Anthrax IND Protocol Memo July 3 revlsed.doc 



Office of the Speoial Assistant to the Under seoretary of Defense 
(Personnel and Readiness) for Gulf War Illnesses, 
Medical Readiness and Military Deployments 



MCMR-UMP (70-1r) 

. . . . . 

MEMORANDUM FOR · Dr. J. Jarrett Clinton, Assistant Secretary 9f Defense tor Health 
Affairs, 1000·Defense Pentagon, Washington, D.C. 20301-1200 

. . 
SUBJECT: Review of the Draft Contingency Proto((ol for Vaccination of Volunteers with 
Anthrax Vaccine Absorbed after Po~ible Exposure to Bacillus Anthracis Spores 

. . . 
1. Reference memorandum, The Joint Staff, DJSM-0256-01, 4 April 20~1, SAB. 

. . . 
2. Referenced memorandum included comments on subject protocol provided by the 
Joint Staff. The comments have been reyjewed and incorporated, as applicable, into. 
the contingency protocol. Additionally, comments received from representatives of the 
Services and Commanders in Chief during the Joint Staff/Army Office of The Surgeon 
General co-sponsored Joint Medical Nuclear, Biological, and Chemical (JNBC) 
Readiness Conference, 30 April-4 May, have been incorporated. 

3. Enclosed for restaffing is the updated version of the protocol (enclosure 1 ). 
Enclosure 2 is an Item-by-item summary of the review and disposition of comments 
received In referenced memorandum. 

4. During the JNBC Readiness Conference, the attendees agreed that there should be 
a separation between the protocol and an Jmplementation plan. Most of the concerns 
expressed by the representatives were not related to the protocol, but rather to how 
things would be· done. Based on this concern, draft Implementation Guidance was 
prepared during the conference (enclosure 3). Suggest that this guidance be submitted 
for staffing along with the protocol. 

3 Encls JOHN S. PARKER 
Major General, MC 
Commanding 



337 

Reference; same as above 

Background; The Assistant Secretary of Defense for Health Affairs (HA) requested that 
a protocol be prepared to allow the use of the Anthrax Vaccine Absorbed (AVA), in 
conjunction with antibiotics, for post-exposure to Anthrax. A protocol was prepared and 
stalled out to the Services and the Cines by HA. Comments were received and 
incorporated into the protocol. Additionally, comments were received during a 
conference co-sponsored by the Joint Stall and the Army Office of The Surgeon 
General. These comments have also been incorporated. This document forwards the 
updated protocol, along with an item-by-item description of the resolution of the 
comments received back from the CinCs and Services. Additionally, during the Joint 
Conference (above), the CinC and Service representatives determined that their real 
concern was not wlth the protocol, but rather how they would implement "· A Draft 
Implementation Guidance document was prepared and Is enclosed as well. 

Recommendation; CG sign and forward package to HA. 

Gere 
Zadinsky 
SGS 

• 

------
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STUDY SYNOPOSIS 

The purpose of this protocol is strictly to provide treatment for subjects following suspeeted or 
confirmed exposure to B. anthracis spores. The intent of this protocol is for contingency use of 
anthrax vaccine in a postexposure setting. not to support a labeling change for the licensed 
anthrax vaccine. All subjects will have signed an informed consent form before being allowed to 
participate in the protocol. 

The endpoint of this protocol is the collection and analysis of all adverse events (AEs), including 
local and systemic reactions to the vaccine and clinical cases of anthrax in the study population 
after administration of the anthrax vaccine. 

The anthrax vaccine to be used under this protocol is classified as an Investigational New Drug 
(IND) because ( l) the medical indication for postexposure prophylaxis is not included in the 
approved package insert. (2) the dosing schedules described for certain anticipated circumstances 
include vaccination schedules that are outside the parameters of the approved package insert, and 
(3) some unreleased lots of the vaccine may be used with this ro . FDA will review and 
select each lot of vaccine that will be used under this prot • e so of vaccine may be 

the original production facility that ~ble FDA f is pro ol. or unreleased lots 
from the renovated prodl:jility are ble t A for this protocol. When 
available, licensed lots of cci ,_ will e tocol will remain active up to a 
maximum of 5 years. ,' 

' .• 
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1.0 GENERAL INFORMATION 

Sponsor: 

Point of Contact, 
Coordinating Office: 

Department of Defense 
Office of the Surgeon Genenal of the Army 

U.S. Army Medical Research and Materiel Command 
(USAMRMC) 

Office of Regulatory Compliance and Quality (RCQ) 
504 Scott Street 
Fort Detrick, Maryland 21702-5012 
301-619-2165 

Sponsor's Representative: Ronald Clawson, Ph.D. 
U.S. Army Medical Materiel Development Activity (USAMMDA) 
622 Neiman Street 

COnical Project 
Manager: 

Fort Detrick, Maryland 21702-5012 
(301) 619-7845 

Philip R. Pittman, M ., M.P. LTC 

I15 Po Street . 
rt De , aryland 21702-5011 

. I) 619-2997 

Clini<al Study Monitor: TBD 

JTF/Service Principal TBD 
Investigators: 

Nondlnieni Associate: Paul H. Gibbs, M.S. 

Medleal Monitor: 

Contingency Sites: 

CHnieal Laboratory: 
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Statistician 
Biometrics and Infonnation Management Dlvision 
USAMRIID 
1425 Poner Street 
Fort Detrick, Maryland 21702-5011 
(301) 619-4883 

Anthrax Vaccine Expert Committee 

TBD based on particular contingency 

Not applicable 
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2.0 BACKGROUND INFORMATION 

Anthrax disease is a zoonotic infection caused by the spore-forming BaciUus anthracis. 
Depending on the route of infection, anthrax disease can occur in three forms: cutaneous, 
gastrointestiila!; and inhalational [!]. Humans become infected by contact with infected animals 
or contaminated animal products [2, 3]. Inha!ationalllnthrax is the most lethal form of the 
disease because of the difficulty in establishing the diagnosis and the rapid progression of the 
disease. Hemorrhagic mediastinitis, toxemia, and massive pulmonary edema give rise to a 
fatality rate of almost 100% if untreated [4]. Mortality may exceed 80% after symptoms occur, 
despite treatment. 

Research on anthrax as a biological weapon (BW) began in the early 1900s [5]. B. anthracis is 
considered to be the most likely biological warfare agent because of the ability of B. anthracis 
spores to infect via the respiratory route, the higb mortality of inhalational anthrax, and the 
greater stability of B. anthracis spores when compared with other potential biological warfare 
agents [4-8]. At least 17 nations are believed to have offensive biological weapons programs [5]; 
however, the number working with anthrax is unknown {9]. The le ntial Of aerosolized 
anthrax was demonstrated with 68 deaths and 79 cases of tl!I'Ox du · the !979· accidental 

the former Soviet Union [10]. ~ 

The Persian Gulf War of ill . igbte the · s awareness that anthrax spores could be 
used as an effective biolo arf . Lyophilized spores can be stored almOst · 
indefinitely, can be dispers · air by a variety of weapons, and are difficult to detect because 
they are odorless, colorless, and tasteless. Iraq admitted to a United Nations inspection. team in 
1995 that it had secretly manufactured and stockpiled massive amounts ofB. anthracis spores for 
an offensive biological warfare program prior to the Persian Gulf War [11]. Other countries 
hostile to Western democracies-Iran and North Korea-possesS or are pursuing offensive BW 
capabilities. 

According to the Centers for Disease Control arid Prevention (CDC) Advisory Committee on 
Immunization Fractices (ACJP) Recommendations for Use of Anthrax Vaccine in the United 
States, primary and secondary aerosolization of B. anthi-acis spores are important considerations 
in the deliberate release of B. anthracis spores [12). Pdmary aerosolization results from the 
initiaJ release of the spores; secondary aerosolization results from disturbance of the particles 
that have settled from the prim2ry release by wind or human and animal activities. Service 
personnel may be exposed by direct aerosolizarion and then again by secondary aeroSolization. 

The infectious dose of B. anthracis in huinans is Dot precisely known. Estimates based on data 
from primates for the infectious dose by the respiratory route are that 8,000 to 50,000 spores are 
required to cause inhalational anthrax in.humans · [13, 14]. The influence of strain or host factors 
on this infectious dose iS: not completely uilderstOOd. · The iricubation period for inhalational 
anthrax in humans has been reported to range from 1 to43 days tiO]. Studies in nonhuman 
primates indicate that inhaled spores do not immediately germinate within the alveolar recesses 
but reside there potentially for weeks until taken up by alveolar macrophages. Spores then 
genninate and begin replication within the macrophages. Antibiotics are effective against 
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geminating or vegetative B. anthracis but are not effective against the spore form of the 
organism. The disease may be prevented as long as a therapeutic antibiotic level is maintained to 
ki II germinating B. anthracis organisms [ 12]-

E<ecutive Order 13139 of 30 September 1999 [15) mandates that military personnel in 
operations where they could potentially he e.posed to a range of weapons, including biological 
as well as endemic diseases, be provided with safe and effective vaccines and treatments to 
negate or minimize their effects. The Anthrax Vaccine Immunization Program (A VIP) 
sponsored by the Department of Defense (DoD) addresses the prophylactic immunization of 
military service personnel to protect them against anthrax. Anthrax Vaccine Adsorbed (AVA) is 
recommended for pre-exposure prophylaxis. The current regimen consists of three subcutaneous 
(SC) injections, 0.5 ml each, given 2 weeks apart followed by three additional SC injections at 6, 
12, and 18 months. 

Studies have shown that 83% of human vaccinees develop a vaccine-induced antibody response 
after two doses of the vaccine. Greater than 95% develop a fourfold rise from baseline in 
antibody titer after three doses [ 12]. In addition to an anthrax pre-exT program, DoD 
believes that a treatment vaccination program is also nee indi 1 s who potentially have 
been exposed to B. anthracis spores. Such individ s coul i Jude 

• Anthrax-vaccine n · rson I 
• 

4 weeks 
• Personnel who are or a ter anthrax vaccination 

For early treatment of exposure to B. anthracis spores, the CDC and ACIP [12, 16] recommends 
combined chemoprophylaxis and vaccination. This recommendation is based on an extensive 
review of the literature and professional opinion. The FDA has approved ciprofloxacin to reduce 
the incidence or progression of inhalational anthrax following exposure to aerosolized B. 
anthracis [ 17]. In addition, ciprofloxacin has shown in vitro activity against B. anthracis and has 
been shown to be effective when administered in combination with anthrax vaccine in 
postexposure studies in nonhuman primates f18, 19]. The FDA had previously approved 
penicillin and doxycycline for the treatment of symptomatic anthrax [7, 16, 20]. Antibiotics are 
effective against the germinated fonn of B. anthracis, but are not effective against the spore fonn 
of the organism. 

This is an open-label (no control), multi-site contingency protocol for the administration of 
anthrax vaccine and concomitant use of antibiotics to treat volunteers following confirmed 
exposure to B. anthracis spores-a regimen that currently is not ex.plicitly approved by the FDA. 
Enrollment in the protocol is open-ended Because this protocol will he implemented only in a 
contingency, the specific number of subjects to be enrolled cannot he projected, although a nmge 
of 100 to 5,000 subjects has been adopted for planning purposes. This is a rough estimate and is 
not designed for the purpose of providing support for a labeling change for Anthra. Vaccine 
Adsorbed 
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The rationale for the protocol is based not on controlled clinichl studies but rather on highly 
controlled animal studies. Because exposure to B. anthracis during a contingency will not be 
similarly ~ontrolled. the outcome for humans receiving the antibiotic and vaccine regimen may 
not be comwable. The purpose of this protocol is strictly to provide treatment for subjects 
following suspected or confirmed exposure to B. anthracis spores. The intent of this protocol is 
for contingency use of anthrax vaccine in a postexposure setting, not to support a labeling change 
for the licensed anthrax vaccine. All subjects will have signed an informed consent fonn before 
being allowed to participate in the protocol. · 

The endpoint of this protocol is the collection and analysis of all adverse events (AEs), including 
local and systemic reactions to the vaccine and clinical cases· of anthrax in the study population 
after administration of the anthrax vaccine. 

The anthrax vaccine to be used under this protocol is classified as an Investigational New Drug 
(IND) because (1) the medical indication for postexposure prophylaxis is not included in the 
approved package insert, (2) the dosing schedules described for certain anticipated circumstances' 
include vacCination schedules that are outside the parameters of tht!ed package insert, and 
(3) some unreleased lots of the vaccine may be used with · t . He FDA will review and 
select each lot of vaccine that will be used under th · proto I. e so e of vaccine may be 
from ?n~ of the foll~wing ~~tegoriesi. ~releas ots of _ax v ·ne, unreleased lots from 
the ong~nal production f8C!f)?t table A ~ thiS protl>eol, or unreleased lots 
from the renovated produc n ility t are ac ep le t A for this protocol. When 
available, licensed lots of cci e will e d. e protocol will remain active. up to a 
maximum of 5 years. · '· · · 

2.1 Product Description 

Anthrax Vaccine Adsorbed (AVA) is produced by BioPort Corporation (fonnerly Michigan 
Biologic Products Institute and Michigan Department of Public Health), Lansing, Michigan [21]. 
A VA is prepared from a cell-free culture filtrate; which contains no bacteria. A toxigenic. 
nonencapsulated strain. V770-NP1-R, is used to prepare the vaccine {22]. The filtrate contains a 
ntix of cellular products, including PA (protective antigen) [23, 24] and is adsorbed to aluminum 
hydroxide as an adjuvant [21]. The amounts ofPA and other proteins per 0.5-mL dose are 
variable, and all three toxin components (lethal factor [LF], edema factor [EF], and PA) are 
present in the product [25]. The final product contains no more than 0.83 mg aluntinum per 0.5 
mL dose. Fonnaldehyde (final concentration :ro.02%) is added as a stsbilizer to the preservative, 
benzethoniurn chloride (0.0025%) [21]. 

The anthrax vaccine is suppJied in 5.2-mL vials containing 10 doses each. Each vial will be 
labeled for human administration and will include the following ststement: "Caution: New 
Drug- Limited by Federal law to investigational use." The vaccine should be stored at 2•c to 
s•c (35.6°F to 46.4"F). It should not be frozen. 
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2.2 Summary of Nondlnlcal and Clinical Findings 

2.2.1 Nondinlcal Studies 

2.2.1.1 Eflieacy Studies 

The efficacy of anthrax vaccines against challenge with B. anthracis spores has been tested in a 
limited number of studies using guinea pigs, nonhuman primates, and rabbits [27]. In a series of 
studies in the guinea pig model, A VA gave variable.protection against intramuscular challenge 
(0%-100% survival) but modest protection against aerosol challenge (20%-26% survival) [26-
31]. In studies conducted in the nonhuman primate model, 62 of 65 (95%) vaccinated with A VA 
survived an aerosol challenge, whereas 0 of 18 control (unvaccinated) animals did not survive 
[26, 32-37]. In two studies in the rabbit model, 114 of 117 rabbits (95%) survived lethal aerosol 
challenge, whereas 0 of28 controls survived the challenge [32]. 

2.2.1.2 Postexposure Studies 

In the mid-1950s, studies in monkeys demonstrated that tre~t · h "cillin for 5 or lO 
days, beginning on day I after exposure to aerosoli anth spores, as protective during 
drug therapy [38]. However, the anim ied wh the an tic was ·scontinued because the 

therapy was combmed Wit po xpos vaccm · 

In response to the military' c cern uta potential anthrax threat, the U.S. Army Medical 
Research Institute of Infectious Diseases (USAMRIID) undertook a study to determine whether a 
prolonged course of postexposure antibiotics with or without vaccination would protect monkeys 
exposed to a lethal aerosol challenge of B. anthrads spores when the antibiotic was discontinued 
[39}. Beginning on day 1 after aerosol exposure to B. anthracis Vollum 1B spores. six groups of 
10 rhesus monkeys were given penicillin, ciprofloxacin. doxycycline, doxycycline plus vaccine, 
vaccine alone. or saline. The antibiotics were administered for 30 days, and the anthrax vaccine 
was given on days 1 and 15 of the antibiotic regimen. 

As shown in Table 1, each antibiotic regimen completely protected animals while on therapy and 
provided significant long-term protection upon discontinuance of the drug. The results also 
showed that complete long-term survival, after discontinuance of antibiotics, occurred when 
postexposure antibiotic treatment was combined with vaccination. confinning previous reports 
[38, 40]. 

All animals survived while undergoing antibiotic prophylaxis. Three animals treated with 
penicillin died on days 9, 12, and 20 after antibiotics were discontinued (days 39, 42, and SO 
after exposure). A single animal in the duxycycline gmup died of inhalation anthrax 28 days 
after discontinuing treatment (day 58), and one animal in the ciprofloxacin group died 6 days 
after discontinuation of therapy (day 36). 

5 OSII5.01 



BB-IND ; FY . .. · {..og A~_ cantifo_gency Prot0co1. fOi' V~nation of Volunteers with 
AnthraX Vaci:~e Msotbed "(AVA) to PN!tect against &C~.' itnlhracis Spores 

USAMRUD XX Month 2001 (SRC XX XXX XX) (HUC XX XXX XX) (HSRRB XX XXX XX) 

Table!. Survival of Monkeys after Postexposure Treatment 
of Inbalational Anthrax 

Control, saline 9/10 

Anthrax vaccine, 0.5 mL 8/10 >.1 

Penicillin, 180,000 units 3/10 <.02 

CiprOfloxacin, 125 mg 119' <.002 

Doxycycline. 30 mg 1110 <.002 

Doxycycline, 30 mg +anthrax vaccine, 0.5 mL 0/9~ <.0002 
"' One animal died S days after ex.posure from aspiration pneumonia, had no evidence of anthrax at 

autopsy, and was excluded ·from analysis. . 
*"' One ani~ died 6 days after discontinuing. doxycycline with no evidence of anthrax on autopsy. 

Cause of death unknown; the animal was eXcluded from &talysis. 

2.2.2 Clinical Studies 

2.2.2.1 Efficacy Studies 

The only clinical study conducted to evaluate efficacy used a vaccine similar to AVA [43]. Both 
that vaccine and·the current vaccine contain protectiVe antigen (PA) as the'principal ingredient. 
A single blind, placel>o-controlled study wrui conducted from 1955-1959 in goat hair workers at 
risk for cutaneous anthrax in one New Hampshire and three Pennsylvania mills. Vaccination 
resulted in a statistically significant reduction in the incidence of anthrax in the vaccinated (1 
cutaneous and 0 inhalational cases) cotnpared with the placebo group (13 cutaneous and 2 
inhalational cases)-92.5% efficacy with a 95% confidence interval of 65% to 100%. An 
additional three cases of inhalational anthrax were reported in unvaccinated workers who did not 
participate in the study. 

Five cases of inhaiational anthrax occurred among 448 unvaccinated workers at the mill where 
the outbreak occurred (combining both placebO recipients and the unvaccinated obServational 
group), with zero cases among 149 fully vaccinated workerS. Despite the t:reild toward efficaey, 
the number of cases of inhalational anthrax was insufficient for the difference betWeen the 
vaccinated and unvaccinated groups to he conclusive statistically (p = 0.34; a USAMRIID 
calculation, not included in original publication). 
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Further evidence of efficacy in humans was reported by an advisory panel to the FDA in 1985, 
based on CDC data collected between 1962 and 1974 [44). The panel identified 27 cases of 
anthrax in at-risk industrial settings. Three cases occurred in unvaccinated persons who worked 
near a goat hair mill. The remaining 24 cases were mill workers; three were partially immunized 
{one with 1 dose. two with 2 doses); the remaining 21 were unvaccinated. Based on these data. 
no cases of anthrax have been reported in fully vaccinated subjects at risk of infection. These 
observations lend fUrther support to the efficacy of the vaccine. 

More recently, a Phase 2, open-label study of various dosing regimens of A VA was conducted 
[45]. The intent of the study was to compare(!) a reduced dosage regimen with the licensed 
(control) regimen (0.5 rnL, subeutaneous (SC) injections given at 0, 2, and4 weeks) and (2) 
intramuscular (IM) with SC administration. The results of the study that relate to thC proposed 
contingency protocol are presented. They include the immunogenicity results of the initial SC 
three-dose series of AVA in the control group (21 men and 7 women) and the safety dsta on the 
203 doses of A VA that were administered SC: 132 doses to men and 11 doses to women. 

Immune response to AVA was determined by quantitation of antibod~ific for B. anthracis 
PAusing a validated enzyme-linked immunosorbent assay A). -specific lgG 
concentration >25 ~glmL or a titer ~1:200 was con idered e the imum limit of 
quantitation and indicative of an imm pon This as was ch n because peak PA-

model [46]. · 

Table 2 presents the anti ponse rates in the control group after administration of the first 
three doses of the licen regimen at 0. 2, and 4 weeks. The overall rates are cumulative 
(responded in at least a one time intt:rval up to 8 weeks). The group demonstrated a rapid 
increase in antibody concentration after administration of the second dose of AVA and achieved 
100% seroconversion after administration of the third injection. 

Table 2. Antibody Response Rates after Administration of the First 
Three Doses of AVA at Weeks 0, 2, and 4 

N oUntihodv • ahove'i.'hnshold f'lro) 
Sdlcdule N llespoDSe o.z,w- 3-4w-, 54.-b"' 0-8.-b 
().2-4 sc 28 Titer 10/28 (36) 26128 (93) 26/26(100) 28/28(100) 

• 

2:1:200 

28 IgG 4/28(14) 24/28 (86) 26/26 (100) 28/28 (100) 

25!1g/mL 
. Denonunators d1ffer from N values m some cases because samples were not collected 

from all volunteers at each interval. 

Figure 1 presents the antibody response of the control group fmm 0 to 84 weeks. Based on this 
antibody response, three doses of vaccine administered at 0. 2, and 4 weeks should afford 
maximum protection in the shortest time interval. 
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10000 

The duration of immunity is unknown in hUmans~ Animal data suggest that the duration of 
efficacy of two injections may be between 1 and 2 years [24, 28, 29]. 

2.2.2.2 Safety Studies 

Safety data for AVA are based on adverse event (AE) data, 13 clinical safety studies involving 
366,000 vaccine recipients, including passive surveillance for AEs through the FDA's Vaccine 
Adven;e Event Reporting System (V AERS), plus the concurrence of 5 independent review 
panels, as well as ongoing surveillance. Some of the most robust evidence of the safety of 
anthrax vaccine comes from the Defense .Medical Surveillance System (DMSS), which shows 
that anthrax-vaccinated and Unvaccinated personnel are hospitalized at the same rates. 

In A VA prelicensure evaluations, 6,986 people received 16,435 doses-9,893 primary (6) doses 
and 6,542 annual booster doses [47]. 

Local reactions: Mild local reactions-<>rythe"tna, edema, and induration <30 mm-occurred 
after 20% of vaccinations. Moderate local reactiot:ts--edema and induration of 30 to 120 mm­
occurred after 3% of vaccinations. Severe local reactions-edema or induration >120 mm-­
occurred after I% of vaccinations [47]. Brachman et al. [43] found mild reactions in 30% and 
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moderate local reactions in 4% of379 vaccine recipients in their study of the alum-precipitated 
precursor vaccine to the AVA. 

Sys1emic reactions: Systemic reactions, consisting of fever, chills. body aches, or nausea,. 
occurred in less than 0.05% (4/-7,000) of vaccinees [47]. In the Bmchman et al. study [43], 
systemic reactions occurred in 0.2% of vaccine recipients. 

Safety data are available from A VIP. As of July 2000, nearly 460,000 service member> had 
received 1,830,000 doses of AVA. The Morbidity and Mortality Weekly Report (MMWR) of 28 
April 2000 [48] reported on three of DoD's completed or ongoing surveys. Based on results of 
the survey conducted in Korea. women tended to have higher rates of local reactions than men. 
A self-administered questionnaire was used to assess the frequency and nature of AVA adverse 
events in a cohort of U.S. military health care workers in the Korea Medical Augmentee 
Program. Results showed a gradual decline in the number of subjects e•periencing systemic 
reactions from appro•imately 8% of 595 after the first dose, 5% of 585 after the second dose, 
and appro•imately 3% of 536 after the third and fourth doses. 

DoD uses the FDA V AERS-1 form to report events potenti la~any vaccination to 
V AERS and to each military service's disease~· ng sys . V AE reports related to 
anthrax. vaccinations are consolidated VIP b e Defe Medi Surveillance System. At 
DoD's request, Deparunent th u ices lfi!S) es lished the Anthra1< 
Vaccine &pert Commit A C), el of vii ac mic medical e•perts, to review all 
V AERS-1 reports related th thr ine, mcluding those reported directly to FDA or 
CDC. As of September 2 ,I 52 S-1 reports had been reviewed by AVEC 
[www.anthrax.osd.mil!Sit iles/articles/INDEXclinica1/safety reviews.htm]. Of these, 46 
involved hospitalization, 10 of which were "very likely/certainly" or ~'probably" caused by 
anthrax vaccine. AlllO involved allergic, inflammatory reactions at the injection site_ The other 
36 hospila.lizations were categorized as unrelated, unlikely, or unclassifiable. Another 169 
reports involved a loss of duty >24 hours (but did not involve hospitalization); the civilian panel 
found that 114 of the 169 certainly or probably were caused by anthr"' vaccine. These 114 
reports described injection-site reactions (71), various rashes (16), viral-like symptoms (9), acute 
allergic reactions (7), itching (4), gastroenteritis (2), angioedema (1), muscle aches (1), 
temporary tingling (I), photophobia (I), and swollen lymph nodes (1). Some reports described 
multiple symptoms. The balance of the 1,152 reports, 592, were categorized as other than 
serious, involving neither hospitalization nor loss of duty >24 hours. 

Separate analyses performed by the AVIP indicated no correlation between anthraJ< vaccine and 
reports of significant advene events (involving hospitalization or loss of duty) based on (a) 
geographic clustering. (h) vaccine lot (manufacturing batch). or (c) active vs. reserve component 
status. No V AERS-1 reports have been submitted that relate to microbial contamination of 
vaccine vials. No deaths have been causally linked to the anthraJ< vaccine. 

A serious AE, as defined by the FDA (21 CFR 600.80), results in death, hospitalization, 
pennanent disability. or is life threatening. Post-licensure V AERS reports of serious AEs have 
included cellulitis (3), pneumonia (3), Guillain-Barre syndrome (2), seizures (2), cardiomyopathy 
(2), systemic angioedema (I), transvene myelitis (I), and myelitis (I) [CDC and FDA, 
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unpublished data, 1999]. An analysis of V AERS data showed no psttem of serious AEs clearly 
associated with the vaccine. 

In the Phase 2 study comparing dosing schedules, volunteers were monitored for AEs [46]. 
Specifically, each volunteer was scheduled for evaluation approKimately 30 minutes after 
administration of AVA and .1-3 days, 1 week, and 1 month after vaccination. Reactions were 
repnrted up to 30 days after each dose. AE data on subjects in the control group (licensed, SC 
regimen) and subjects in the comparator study anns who received SC injections are presented. 
The most common local AE following administration of the first three doses was tenderness at 
the injection site (70% ), followed by SC nodules (38% ), and erythema (36% ). No abscess or 
necrosis was observed at the injection site for any treatment group. 

The rates of occurrence of local and systemic AEs after administration of AVA during this study 
are presented for both gendars in Table 3. Although the number of A VA doses administered was 
too small for significance~ a number of local reactions, including tenderness, SC nodules, 
erythema, and induration tended to decrease in frequency as the frequency nf doses (up to three) 
increased. Pruritus and ~rna showed a slight -tendency to increase ~number of doses (both 
genders) increased. Nq 'measurable trend was obServed fori=i w~th and edema. 
Systemic AEs after each dose of A VA were gene ly few eadac and malaise being the 
most common. Notrendwasnoted 'ngfr · cyof mic~andnumberofdoses 

(up to three) of AVA. 

mlc V A·Related Adverse Events 
lion of AVA at Weeks 0, 2, and 4 

-.-_···: .. , .. , _ .. , ~)~·;t;•jf;~t;t~~s;fl\'.t.~-Dose* . . . . 
• •. ' ' Ji,eaeti~n ---- ... -.,._:.-.,.t~:,:-.::~~:iL~-i$ :~;\_,, __ : ... ·z· , -;: ::: =-- · 

Local 
Tenderness 74(73%) 54(71%) 15 (58%) 
SCnodule 44(44%) 32(42%) I (4%) 
Erythema 45 (45%) 26(34%) 3 (12%) 
Warmth 16(16%) 12 (55%) 5 (19%) 
Induration 17 (17%) 12(16%) 2(8%) 
Pruritus 12 (12%) 12 (16%) 5 (19%) 
Arm motion )imitation 9(9%) 6(8%) 3 (12%) 
Edema 3 (3%) 5 (7%) 2(8%) 
Axill nO<le, tender I 1% 0 0 
Systemic 
Anorexia 2(2%) 1(1%) 0 
Fever 2(2%) 293%) I (4%) 
General pruritus 3(3%) 2 (3%) 0 
Hesdache 13 (I3%) 6(8%) 1 (4%) 
Malaise 8 (8%) 10 (13%) I (4%) 
Myalgia 4(4%) 4(5%) I (4%) 
Nausea 3 (3%) 2(3%) 0 
Resirato 4 4%) I 1%) 0· 
*'!'otal number of doses administered: 203: dose 1, 101; dose 2. 76; dose 3, 26. 
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As shown in Table 4, the occurrence of local, vaccine-related adverse events was related to 
gender (doses I, 2, and 3 combined). Local AEs associated with SC administration, such as SC 
nodules, erythema, induration, and edema were more common in females than in males, and 
systemic vaccine-related AEs after administration were independent of gender. 

Table 4. Local and Systemic AVA-Related Adverse Events for Each Gender after SC 
Administration of the First Three Doses of A VA at ,2,and4 

Loco! 
6(lfOA <"-' 

Male 
~~ 

Male 
45 . ~) 

Male 29 

~ Mllle 

• Mali 

~""' ~ 8 
Ann 7 

; I Male 
I ~•·-· v il9.9% 

Male 
0 

Male 1 m•%· 
Systemic 

8 (11 '""' 
Male -12!9.1%) 

0 
Male 3 

Male~ 13 
5 (7.0%) 

Male 
2 (2.9%) 

Male 3 

~ lii.4~ o\ 
Male 

2 
Male ] r2.3m 

~ I ( 1.4~ &) 
Male 4 

*Total number of doses administered=> 203: 132 to males and 71 to females. 
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A series of independent civilian review panels have confinned the value of anthrax vaccination. 
The first was the Panel on Review of Bacterial Vaccines and To<oids (advising FDA) [49]. The 
Anned Forces Epidemiological Board (AFEB) has repeatedly endorsed the anthrax vaccination 
of military service personneL The Working Group on Civilian Biodefense issued 
recommendations for use of anthrax vaccine in response to terrorist incidents [7]. The Anthrax 
Vaccine Expert Committee (AVEC) found no unexpected adverse events in its review of 
V AERS reports involving anthrax vaccine for causal associations and reports [26, 48]. 

Adverse events following anthrax vaccination have been assessed in studies conducted by DoD 
in the context of the routine anthrax vaccination program. At U.S. Forces, Korea, data were 
collected at the time of anthrax vaccination from 4,348 service personnel regarding adverse 
events experienced from a previous dose of anthrax vaccine. Most reported events were 
localized, minor, and self-limited. After the first or second dose,1.9% reported limitations in 
work performance or had been placed on limited duty. Only 0.3% reported 2:1 day lost from 
work; 0.5% consulted a clinic for evaluadon; and one person (0.025) required hospitalization for 
an injection~site reaction. Adverse events were reported niore comm ong women than 
amongmen. . 

military healthcare worke of ts that !ted in eeking medical advice or taking 
time off from work were 7 % terth td 5. • after the second dose; 3.0% after the 
third dose; and 3.1% after e f. v s most commonly reported include muScle or 
joint aches, headache, and · e [48 . However, these studies are subject to several 
methodological limitation , mcluding sample size, the limited ability to detect adverse events, 
loss to follow-up, ex:emption of vaccine recipients with previous adverse events observational 
bias, and the ahsence of unvaccinated control groups (49]. 

2.3 Risks and Benefits 

2.3.1 Risks to Subjects 

This vaccine has been safely administered in the United States since 1970. However, as with 
other vaccines, minor reactions are common. Serious adverse events occur rarely after any 
vaccination. A sharp. stinging sensation immediately upon injection of the anthrax vaccine fs 
common; however, it generally dissipates within the first minute. ~ke all vaccines, the anthrax 
vaccine may cause soreness, redness, itching. and swelling at the injection site, Up to 30% of 
men and 60% of women report mild local reactions. but these reactions usually last only a few 
deys. For both genders, between I% and 5% report reactions of I to 5 inches in diameter. 
Larger reactions occur about once per 100 vaccinations. A lump at the Site occurs commonly, 
usually lasting for a few weeks, before resolving without treatment 

Beyond the injection site, from 5.% to 35%' will notice muscle aches, joint aches, headaches, 
malaise, rashes, chills, low-grade fever, nausea, or related symptoms. These symptoms are 
usually resolved in less than a week. 
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Any vaccine can cause serious reactions, such as those requiring hospitalization. For anthrax 
vaccine, they happen less than once per 100.000 doses. Severe allergic reactions occur less than 
once per 100,000 doses. 

Vaccinees should discuss with the military health care provider whether antihistamines or pain 
relievers before or after vaccination could help reduce erythema, induration, swelling, and 
itching at the site of injection. Vaccinees should be told to promptly report adverse events to a 
military health care provider before receiving additional vaccinations. 

As for long-term effects, nearly 1,600 laboratory workers at Fort Detrick, Maryland, have 
received approximately 10,500 doses of anthrax vaccine since 1973 (Pittman, unpublished data] 
under the Special Immunizations Program at USAMRIID. Over 20 lots of vaccine have been 
used doting this 25-year period, and a number of individuals have received over 20 doses of 
anthrax. vaccine. None developed unexplained symptoms due to repeated doses of this or other 
vaccines they received. From this program and other monitoring, no patterns of delayed side 
effects to anthrax vaccine have been found. Monitoring continues. 

A history of a severe reaction to a previous dose of anthraxf:·ne i~erally an exclusionary 
criterion. However, because of the nearly 100% f ity fro inhalatio al exposure to anthrax, 
the vaccine could be administered in c · nction sym ic tre ent. 

While fortual clinical studi~h e not n perf to ine whether this vaccine is 
carcinogenic or has any ef fertil y, · sho d be noted that no nonliving vaccine has been 
found to be carcinogenic to ect rti1ity. Furthermore. observational studies of health 
effects manifested in mili hospitalization databases indicate that anthrax vaccine has no 
effect on rates of cancer or reproductive health problems. The effects of AVA on animal 
reproduction have not been tested, and it is not known whether the vaccine can cause fetal harm 
when administered to a pregnant woman or affect reproductive capacity [20]. However, there 
has been no evidence of infertility, miscarriages, or other reproductive problems with the use of 
inactivated vaccines, beyond what is expected among unvaccinated individuals. 

Vaccinations are routinely deferred until after pregnancy, unless, as in this contingency protocol. 
immunity is needed during pregnancy. Tetanus, meningococcal, hepatitis B, and influenza 
vaccines. for example, are specifically recommended for susceptible women during their 
pregnancy. As with many other vaccines licensed in the United States. specific studies of 
possible reproductive side effects from use of anthrax vaccine have not been petfonned. 

Because the anthrax vaccine is a sterile, cell~free (filtered) bacterial vaccine, it is noninfe<:tious 
and is not expected to cause any hann to a fetus. If the anthrax vaccine is inadvertently given to 
a pregnant woman, no adverse pregnancy outcome or fetal harm is expected. If a pregnant 
woman is known to have been exposed to B. anthracis spores, she will be given the opportunity 
to take the anthrax vaccine as a potential lifesaving measure. 

Immunosuppressed individuals may not be adequately immunized. Also individuals receiving a 
concurrent course of therapy that depresses the immune response, such as corticosteroids, may 
not be adequately immunized if the recommended dosage schedule is followed 
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As with any vaccine administration and no matter what precautions are taken, the risk of a 
serious, or even life-threatening. allergic reaction or infection with an unknown adventitious 
agent exists. To the extent possible during contingencies, emergency equipment will be 
available to handle acute.adverse reactions as per standard medical practice. 

Less likely, but possible, is the theoretical chance of Guillain-Barre syndrome (GBS). GBS was 
associated with campyJobacter infections, as well as the influenza vaccine formulations in 1976, 
1993, and !994. CDC reports that 95% of GBS cases are not temporally assoeiated with the 
administration of vaccines. Approximately 3,500 cases are recorded per year in the United 
States and Canada. Patients generally present with weakness and loss of lower extremity 
reflexes. GBS usually occurs as an ascending motor neuron process. The lower extremities are 
usually involved first and are more severely affected than the upper extremities. The bulbar 
musculature may be involved as well. _GBS is a motor neuron disease, but sensory symptoms 
may occur along with radicular pain. With appropriate care, the death rate from GBS may be 
3%-4%. Approximately 85% of patients make a complete or nearly complete recovery. 
Management includes supportive care, plasmapheresis, and administration of high-dose 
immunogJobuJins. . ~ 

No cause-and-effect relationship between anthrax ccinati d GB as been found. 
Between March 1998 and January 2 ring th 'me wh millio doses of anthrax vaccine 
were administered, five cas GBS bjects inate ith A V were reported to 

{due largely to an inconsis nt · e co d e·other four cases as unclassifiable (being 
indistinguishable from the f GB expected in the general population). . . 

. . . 

2.3.2 Risks to Personnel and the Environment 

This pro!ocol presents no known hazards to the personnel other than those normally associated 
with routine vaccination of human subjects. The principal risks to personnel in the clinical 
setting are those associated with needle aticks. The risk of contracting anthrax from handling 
needles is nonexistent. 

No risks to the environment are known other than those assOciated with the generation of 
biohazardous wastes attendant to vaccination. All biohazardous wastes will. be disposed of as 
stipulated in the Logistics Annex (Appendix A). 

2.3.3 Benefits to Subjects 

Potential benefits of administration of the anthrax vaccine to previously unvaccinated people 
after potential exposure to anthrax is that vaccination may provide an additional degree of 
protection against:relapse after discontinuation of antibiotic treatment and would likely protect 
against a subsequen~ exposure to B. anthracis spores. Previous recipients of anthrax vaccine 
could benefit against relapse if they are due for a vaccination or if they have not kept their 
vaccinations current. The benefit of adhering to the prescribed antibiotic regimen cannot be 
overstated. Strict compliance with both the antibiotic and vaccine dosing schedule could mean 
the difference between life and death. 
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2.3.4 Alternatives to Vaccination 

Antibiotics. if taken as prescribed. can be effective if exposure to B. anthracis spores is detected. 
Once symptoms of anthrax develop. giving antibiotics reduces the risk of death only slight1y­
from 99% to 80% lethality. The ACIP recommends postexposure prophylaxis following aerosol 
exposure to B. anthracis spores. Prophylaxis may consist of antibiotic therapy alone or a 
combination of antibiotic therapy and vaccination. 

Individual protective masks (gas masks) and collective protection systems (NBC MOPP suit) 
provide excellent front~Iine defense, but their effective use requires rapid and early detection of 
the agent. Current detection devices do not provide appropriate early warning to allow timely 
use of personal protective equipment. 

2.4 Deserlption of and Juslifiealion for Route of Administration, Dosage, Dosage 
Regimen, and Treatment Periods 

A O.S·mL dose of vaccine should be drawn into a 1.0-mL tuben:ulin syringe using sterile 
technique. Other syringes may have a larger hub space, preventing 10 doses from being 
withdrawn from a 10-dose, 5.2-mL vial. For SC injections, 5/8-inch, 25· to 27-gauge needles are 
recommended. The prefilling of large numbers of syringes with anthrax vaccine is rarely 
advantageous. If prefilled syringes are used. they should be gently shaken if they have not been 
moved for 30 or more minutes. 

The injection site should be cleaned per local procedures. Universal precautions should be 
observed for infection control. According to CDC, gloves are not required when administering 
injections, hut local infection-control policies should be observed. The vaccine should be 
injected into the SC tissue of the deltoid or triceps area of the upper ann, typically with the 
needle at a 45° angle to the skin. Jet-injector immunization devices must not be used. To the 
extent possible, doses will be administered in alternate arms to minimize discomfort. Left-right­
left is a common sequence. Properly stored vials may be used after opening until the labeled 
expiration date. 

Although the primary focus of this protocol is the vaccination of A V A-naive individusls, the 
protocol is also intended for individuals who are at various A VIP dosing points when they have 
been or are presumed to have been exposed to 8_ anthracis spores. Accordingly, anthrax 
vaccine-naive subjects will receive three doses at weeks 0, 2. and 4 then continue with the FDA­
labeled schedule 
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• Subjects who have had fewer than three doses will receive two more doses at weeks 0 
and.2, then continue with the FDA-labeled schedule 

• Subjects who have had three doses will receive an immediate booster dose. then continue 
with the FDA-labeled schedule 

• Subjects who have received four or more doses will receive an immediate booster dose, 
then continue with the FDA schedule. 

• If a subject's record (paper or automated record) is not available, the subject will be 
assumed to be unvaccinated. In such instances, vaccination will begin .with dose L An 
antibiotic will be started as well. If a subject's records are subsequently located, the next 
dose will be given according to the licensed schedule. 

Subjects who have been or potentially have been exposed to B. anthracis spores and who do not 
have their vaccination records immediately available should receive a single dose of vaccine, 
then continue with the FDA-labeled schedule once their records are obtained. 

According to DoD Medical Considerations set forth in the A VIP plan [www .armymedicine. 
army.ntillusamma/anthraxlantxhome.htm], commanders are responsib r assuring that unit 
personnel are available at the appropriate times for vaccin~· The · · ng of all subsequent 
doses must be based on the date the last dose w7j'ven, no en it w originally scheduled. It 
will not be necessary to restart the en~· rimary ·es (w 0, 2, an 4 and months 6; 12,-and 

amhracis spores will be ad is to co · ete the abe dosing schedule for the licensed · 
18) due to any prolonged ~-ai be doses. ~ects ho risk po ntial re-exposure to B. 

vaccine after their particip · o n the o ol. 

It is acknowledged that th e may be some degree of "overimmunization." However, it is 
preferable to previde the best possible chance to protect each individual exposed to this deadly 
agent. Considering the risk of "uhderimmwlization'' versus the benefit of boosting the immune 
response by administering an extra dose, we believe strongly favors boosting. 

2.S Compliance Statement 

This contingency protocol will be conducted as written and in compliance with the ICH 
Guideline for Good Clinical Practice (GCP) and other applicable regulatory, DoD, and FDA 
requirements. 

2.6 Study Population 

For this contingency protocol, service members include all medically deployable active and 
reserve component service members as well as U.S. government employees, .contractors, other 
U.S. personnel, and dependents (> 18 and <65 years of age) who potentially have been exposed 
to B. anthracis spores. Allied ntilitary forces and .Joua! nationals also will be eligible to receive 
the anthrax vaccine. Because this protocol will be implemented only in a contingency, the 
specific number of subjects to be enrolled cannot be projected, although a range of 100 to 5,000 
has been adopted for planning purposes. However, there could be scenarios in which more than 
5,000 individuais could be enrolled. 
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3.0 PROTOCOL OBJECTIVES R A 
The objectives of this protOe: .-

• to provide anthrax. Ue to volunteers who are receiving an antibiotic (ciprofloxacin, 
doxycycline. or penicillin V potassium) for the early treatment of confirmed exposure to 
B. anthracis spores 

• to co1lect data on local and systemic reactions to the vaccine and clinical cases of anthrax 
in the study population after administration of the anthrax vaccine. 

4.0 PROTOCOL DESIGN 

According to DoD Directive No. 6200.2 (August 1, 2000), if no FDA-approved biologic is 
available to counter a particular threat,. DoD components may request approval of the Secretary 
of Defense (SecDot) to use an IND product. Such a request must be justified based on the 
available evidence of the safety and efficacy of the product and the nature and degree of the 
threat to personnel. The SecDef ordered the implementation of a plan to protect aervice 
personnel after exposure to B. anthracis spores. This protocol has been reviewed and 
recommended for approval by the USAMRIID Human Use Committee (HUC) and the Army 
Surgeon General's Human Subjects Research Review Board (HSRRB). If approved by the 
Surgeon General of the Army and in the absence of a clinical hold by the FDA, the SecDef may 
approve the use of the anthrax. vaccine IND. The chain of command for this contingency 
protocol is shown in Figure 2. 

Preparatory steps to administer vaccine under this protocol would commence on possible, 
probable, or suspected exposure to B. anthracis spores (Figure 3). Actual administration of 
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vaccine under this protocol would occur only upon co'!/inned exposure. According to the 
decision-making process shown in Figure 4, if exposure to B. anthracis is possible, the SecDef 
will direct affected unified commands to integrate the protocol into operational plans and the 
propositioning of material (antibiotics and anthrax vaccine). The SeeDers order will be directed 
through the Chairman of the Joint Chiefs of Staff (CJCS), in coordination with the Assistant 
Secretary of Defense (Health Affairs), Under Secretary of Defense (Policy), Secretary of the 
Anny as Executive Agent, and DoD General Counsel [DoD Directive 6200.2, Section 4.2.1]. If 
exposure to B. anthracis spores is probable, the Unified CINC will consult with the Joint Task 
Force (JTF)/Service Principal Investigator (PI) regarding a request to the SecDef for authority to 
initiate the protocol. A CINC's request will be msde through the CJCS who will mske the 
necessary coordinations as describe above. 

Suspected exposure to B. anthracis spores would be based on evidence of use or on findings of 
field detectors or field laboratories. In the case ofa suspected exposure, the Unified CINC, in 
consultation with the JTF/Service PI, will order the initiation of self-adntinistered antibiotics, and 
advise the SecDef of the decision. In the event that the suspected exposure cannot be confirmed 
or is ruled out, the Unified CINC will order the JTF/Service PI to halt lf-adntinistration of 
antibiotics and advise the SecDef of that decision. i 
Co'!/irmed exposure to B. anthracis s wolild . based ne or of the following: 
classical clinical findings o alties ex , labo ry confirmation of 
exposure. or environmen f ex ur In e case of confirmed exposure. the 
Unified CINC, in consulta n ith th S tee PI, will order service members to complete 
the 60-day antibiotic regi r the implementation of the anthrax Vaccination protocOl. 
Preliminary laboratory ide cation can be made within 24 hours after receipt of specimens at 
USAMRIID with confirmation of results in 72 hours.' Upon this deterntination, any eligible 
individual who is presumed to have been exposed and who has volunteered to patticipate will be 
vaccinated in accordance with this protocol. 

2o 



88-IND : FY ; Log A·-- Contingency Proroc:ol for Vaccination of Volunteers with 
Anthrax Vuccine Adsorbed (AVA) to Protect against Bat:ilbu tmJhnu:is Spores 

USAMRIID XX Monlh2001 (SRC XX XXX XX) (HUC XX XXX XX) (HSRRB XX XXX XX) 

President 

Secretary of 
De1ense 

. 

Chairman 
I 

I~ Under SacOet !- !-- DoD General ..... Secretary of the 
Aiiiiion!SOOoit (Polley) Counsel """' .. 

Army Surgeon 
···---·-·· ' _ .. _ .. ---.. - .. _ .. -· _, _ .. _, -----.. -.. -.. -- _ .. -· _ .. __ ---- General 

(MEDCOM) 

' 
' ' 

Unified CINC JTF/Serviee PI ~-- - ------------- -----------------· 

' 
Subordinate Site lnwstigator 
Commands 

Figure 2. Chain of Command for Anthrax Vaccine Contingency Protocol 
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anthrax exposure 

possible 

• 
probable 

after 
suspected 

after 
confirmed 

preposition materials 

CINC requests initiation authority 

start antibiotics 
hold vaccine 

continue antibiotics 
start vaccine 

Figure 3. Decision Tree for Anthrax Vaccine Contingency Protoeol 

This spaeeintentionaDy left blank. 
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SecOef directs through 
JCS integration of protocol 

into operational pfans 

Unified CINC 
consults wlth PI, 

raquests from SecDef 
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8flthr£1)C vaccine !ND 

UnilledCJNC 
consu11s wi1h PI, 

orders ini!iation. of setf­
administer&d anUblotlc$, 

Informs SacOef of 
dec!&ion to initials 

antibiotic self­
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lktifled CINC 
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requirements Into 
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IND for Ioree protection, 
delegatsa authority to 

CINCs to inlllate protocol 

In event that suspected 
threat is determined 

negatlve,lsaue order to 
stop antibiotic seff­

administration 

Figure 4. Decision· Making Process for Anthrax Vaccine Contingency Protocol 
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Responsibilities of Unified C!NC: 
1. Designate GCP-trained JTF/Service Pis who coUld be called upon irlunediately should a 

threat of exposure to B. anthracis spores necessitate activation of the anthrax vaccine 
contingency protocol · 

2. Assess the threat of exposure to B. anthracis spores of sexvice persoil:nei 1mder the Unified 
C!NC 

3. Re~:tuest approval from SecDef to implement the anthrax contingency protocol· 
4. Designate additionallTF/Service component Pis, if necessary 
5. Order the JTF/Service·PI to activate anthrax. contingenCy protocol 
6. Inform SecDef of decisions related to.the executiOn of the protocol 
7. If appropriate, request waiver of informed consent through SecDef to the President 

RespoosibiUties of Services: 
1. Provide unifonn education to service members about the anthrax contingency protocol 
2. Provide OCP protocol-speciftc training tolTF/Service Pis 

3. Provide storage distribution. dispositi~~· and accountability ofT vaccine 

4. Provide Q~QA of protocol documentation . F . . 
Responsibilities of JTF/Sernee PI: ·'ii 

I. Be trained in GCP (~ >Onsibi i US A) . 
2. Sign FDA Fonn 1 '2 ( !:< Ap x B) 
3. Upon being notifie by ~nifip.~ of obable, suspected, or confirmed exposure to B. · 

antlmu:is spores, :5 antibi~ be dispensed and vaccination teams to be deployed 
4. Assign Inv~stigato no vaccination sites · 

Responsibilities of Site Investigator: 
I. Be trained in GCP (responsibility ofUSAMMDA) 

2. Assign an individual at the vaccination site resporisibility for documenting vaccine storage, 
accountability. and distribution, and dispositfn. 

3. Present or appoint GCP-trained designee to present infonned consent infonnation and sign 
ICF . . 

4. Dispense or oversee dispensiilg of antibiotics 
5. Administer or oversee administration of vaccine 
6. Oversee or assign respOnsil::dlity for ensuring subjects receive req~site vacCinations · 
7. Oversee entry of vaccination data intO A VIP database 

8. Complete or oversee completion of~ foims and protocol. deviation forms 
9. Report protocol deviations in accordance with protocol and JTF/Service PI 

10. Report serious and unexpected AEs in accordance with protocol and JTF/Service PI 
11. Submit SAE follow-up reports in accordance with protocol and JTF/Service PI 

Figure 5. Responsibilities Associated with Anthrax Vaccine Contingency Protocol 
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Responsiblllties of Clinical Project Manager: 
1. Be trained in GCP 
2. Be responsible for repository of all contingency protocol documentation, including 

Subjective Response Forms, vaccine accountability documents. informed consent forms, 
Six-Month Follow-up Questionnaire, protocol deviation forms. V AERS forms (AEs) 

3. Submit safety reports to RCQ 
4. Submit lND annual reports to the RCQ 
5. Track data being entered in the service immunization tracking systems, which are compiled 

by the DEERS database 
6. Retain sufficient data for subject follow--up (VRDB) 
7. Oversee integration of original data entered by each service into a single database at 

USAMRlJD 
8. Forward copies of serious and unexpected AEs to the RCQ, HSRRB, and USAMRllD's 

Human Use Committee 

Responsibllities of Secretary of Defense: 

under DODD 6200.2, Section 4.2, to approve protocol ~use lunteers who give 
1. Approve/disapprove CINC request to implement the protocol. :t;Def has authority 

informed consent. ~A j 
2. Request a waiver of infortned ~t from Presid ~f the Un ed States when 

necessary in acco~ with 6200. if;ction .4 

Figure 5. ResponsibUiti+ A}od th A thlh Vaec:ine Contingency Protocol (cont.) 

Active monitoring will be ~plis~ by means of a Subjective Response Form (Appendix C), 
which will be given to each anthrax vaccine-narve subject prior to administration of doses 2 and 
3. The form will address the subject's state of health during the previous 2-week period. The 
form will also include a self-assessment of the subject's compliance with the concomitant 
antibiotic regimen. The forms will be addressed to the Clinical Project Manager, USAMRIID. 
The data wilt be entered into the study database and become pan of the analysis of safety. 

USAMMDA will conduct long-term safety follow-up of subjects who panicipated in this 
contingency protocol. Approximately 6 months after receiving the anthrax vaccine under the 
contingency protocol, 100% ofvaccinees (up to a maximum of 3,000) plus 10% of the additional 
study population will be asked to complete a follow-up questionnaire (Appendix C) about their 
state of health since their participation in the protocol. They may be sent a postcard with a toll­
free number to call, be surveyed by telephone, be mailed a questionnaire to complete, or be given 
an Internet site to complete the questionnaire on-line. As with the Subjective Response Form. 
responses to the Follow-up Questionnaire will be entered into the study database and become 
part of the analysis of safety. 

4.1 Protocol Endpoint 

The endpoint of this contingency protocol is the collection and ·analysis of all adverse events. 
including local and systemic reactions and clinical cases of anthrax disease jn the study 
population after the administration of the anthrax vaccine. 
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4.2 Type of Protocol 

This is an open-label, multi-site contingency protocol for the administration of antibiotics and 
anthrax vaccine designed for early treatment of volunteers after confinned or presumed exposure 
to aerosolized B. anthracis spores. 

4.3 Measures to A void Bias 

Not applicable. 

4.4 Description of Protocol Treatment 

All individuals presumed to have been-exposed to B. anthracis spores will be given a Baseline 
Health Queationnaire (Appendix D) to complete and up to a 60-day supply of antibiotic 
chemoprophylaxis (see Section 6.4, Concomitant Medicationstrreatment). After signing an 
Informed Consent Fonn (ICF), they will receive anthrax vaccine according to the dosing 
schedule in Section 2.4. · 1 
4.5 Study Duration · . 

The protocol will remain ac · up to imu yl enable to proteCt the health 
of volunteers, including ac: ve d res cern· ne erv1ce members, as well as U.S. 

age), and allied military fo d I nationals who are presumed exposed to B, anthracis 
spores. · 

4.6 Prntocol Termination 

The protocol may be tenninated at any time if the subjects' safety and health may be 
compromised by its continuation. The Principal Investigator or Sponsor may make this 
determination. 

4.7 Product AccountabDity 

4.7.1 Vaccine Acrountability 

The Sponsor will be responsible for distribution of the vaccine, through the Focused Distribution 
Management Branch (FDMB) of USAMMA, to all supporting medical supply activities of all 
services or organizations participating in this protocol. The sponsor will have ultimate 
responsibility for vaccine accountability. General procedures for vaccine ordering, shipping, 
storing, controlling, accounting, and disposition processes are described in the Logistics Annex, 
Appendix A. Additional infonnation is available on the USAMMA A VIP web site at 
www .armymedicine.army.mil/usammalanthrax!antxhorne.htm. 

The Investigator at each vaccination site Will assigR an individual the responsibility for 
documenting vaccine storage, accountability, and distribution, including maintenance of logs of 

"""'" 
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vaccine receipt, temperature maintenance, Hst of doses by vaccine lot administered (by subject), 
and amount of remaining vaccine before final disposition (Appendix A, Logistics Annex). These 
documents will be maintained in the protocol file, which will be sent to the Clinical Project 
Manager at USAMRIID at the tennination of the contingency protocol. 

All unopened vials will be accounted for and returned to the sponsor's representative 
(USAMMDA). After being properly documented, all used vaccine, partially used vials, and all 
paraphernalia used in the conduct of this protocol will be disposed of according to instructions in 
Appendix A for drug accountability and handling medical equipment or waste. 

4. 7.2 Antibiotic Accountability 

The antibiotics to be distributed in this protocol are considered concomitant medications. The 
respective Services will manage the supply and distribution of these antibiotics within the normal 
medical supply channels in the ~e manner as all other phannaceuticals (Appendix A). 

4.8 Treatment Randomimtion Codes ~ 

All participants will receive a supply of antibiotics .. All ~ants wiJ receive the anthrax. 
vaccine providing they have~igned th.. and 1\: eligibry criteri":l 

4.9 Source Data I) {l · 
The following data fields 11 com eted via service automated immunization tracking 
systems (AITSs) and will s rve as the Case Report Fonn for subjects enrolled in the contingency 
protocol. The service AITSs are MedPROS (Army), SAMS (Navy & Marine Corps), and MITS 
(Air Force) tracking systems. 

I. lmmunizarion Table 
• Date of immunization 
• SSN of receiving individual 
• CDC code for immunization 
• CDC code for manufacturer 
• Volume of vaccine administered 
• Lot number of immunization batch 
• Delivery means of vaccine 
• Adverse reaction to immunization 
• Supervising medical individual 
• SSN for supervising medical individual 
• Location administered 
• Calculated next due date 
• Series number, route of administration (e.g., SC, ID,IM, etc.) 
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2. Temporary Personnel Table (for non-U.S. service volunteers) 
• Service or military personal class 
• SSN of soldier/individual 
• Unit identification code 
• Individual rank 
• Individual name 
• Date of birth 
• Job code 
• National identity number or other ID number 

3. Innnunization Validation Table 
• Descriptor code used in Service 
• CDC code for iinmunization 
• Short name for immunization (CDC) 
• Full immunization name (CDC) 
• Total immunizations in series 
• Number of immunization~ T 
• Standard route for administratio 
• Standard dose for immunization F 
: =~ster ~ui~~h im tion 

The data will be integrated nto e De Eli 'lity Enrollment Report System (DEERS) for 
subsequent analysis and lo • rd keeping. Ethnicity and gender of service members will 
be captured at the DEERS vel. Ethnicity and gender of non-service members will be captured 
on the Informed Consent Form. The foz:ms will be forwarded to the Clinical Project Manager, 
USAMRIID, for entry into the contingency protocol database, 

Each service has a back-up plan for data entry if the electricity fails or if a contingency precludes 
the use of computers. The requi'"" information will be entered in the individual paper medical 
record or paper shot record for subseqt;rent entry "into the service....specific el~nic database. 

Other source data include 

• Baseline Health Questionnaire 
• Infonned Consent Form 
• Patient Medical Records (including laboratory results) 
• Subjective Response Form (record of reaction(s) after dose 1 and dose 2 of anthrax 

vaccine and compliance with antibiotic regimen) 
• Six-Month Follow-up Questionnarre-.:-ititemet web site, form letter, telephone Contact 
• V AERS-1 form 

Because of the difficulty of maintaining case report files in a contingency, paper forms, e.g .• 
Baseline Health Questionnaire and protocol deviation forms, will be prelabeled for forwarding 
directly to the Clinical Project Manager, USAMRIID. 
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5.0 SELECTION AND WITHDRAWAL OF SUBJECTS 

5.1 Inclusion Criteria 

Subjects must be presumed to have been exposed to B. anthracis spores. 

Subjects either must have begun chemoprophylaxis with antibiotics (see Section 6.4, 
Concomitant Medications) or begin chemoprophylaxis concurrently with the administration of 
the first dose of anthrax vaccine. 

Subjects, including dependents, must be between 18 (17 years old if active duty) and 65 years of 
age to receive anthrax vaccine. 

Subjects must sign and date tbe ICF before receiving the anthrax vaccine. 

5.2 Exclusion Crlterin 

A history of a severe reaction to a previous dose of anthrax vaccine if:ly an exclusionary 
criterion. However, because of the nearly 100% fata1ity frfhalat o al exp>sure to B. 
anthracis spores, the vaccine can be administered 'th sym atic tr ent. 

Pregnancy is also general! xclusi crite How er. pregnant or lactating women 

because of probable expos t B. an r ·s spores (see Section 2.3, Risks and Benefits). 

HlV infection is also an exclusionary criterion by cunent DoD p>licy. However, nonvaccinated 
individuals with HIV infection who are exposed to B. anthracis spores should be vaccinated, 
even though the adequacy of the immune response to the vaccine in these persons is unknown. 

5.3 Voluntary Withdrawal 

Subjects who refuse treatment may withdraw at any time without penalty or Joss of benefits to 
which they are otherwise entitled. Counseling will be provided about the subject's health if 
he/she decides to discontinue participation in tbe protocol. Additional medical advice in tbe best 
interest of the individual subject will be provided. Specifically, subjects will be told "Do not 
stop taking antibiotics on your own because this will allow the bacteria to emerge and cause 
potentially lethal disease." 

5.4 Removal of Subjects from Study 

The Investigator or Medical Monitor will determine which subjects will be withdrawn from the 
contingency protocol. 

l.f7(100\l.<k>< 
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6.0 TREATMENT OF SUBJECfS 

6.1 Protocol Procedures 

Prior to deployment and periodically·during deployment, service members will receive 
standerdized instruction on the potential need for the contingency protocol and information on 
the anthrax. vaccine and each of the three antibiotics that could be adntinistered in the event of 
eKposure to B. anthracis spores. Medical personnel under the supervision of a GCP-trained 
Investigator will dispense the antibiotic either in advance of or concurrently with the 
administration of the vaccine at a designated military medical treatment facility. The individual 
dispensing the antibiotic will caution subjects that their lives could depend on the antibiotic 
being taken each day precisely as prescribed. Subjects experiencing a reaction to the antibiotic 
prescribed should report immediately to their health care provider. Under no circumstance 
should they discontinue taking the antibiotic until instructed by the health care provider. 

Once anthrax exposure is considered probable, potentially affected individuals will be given the 
inf-Ormation paper on the anthrax vaccine and an infonnation paper t cribes each of three 
antibiotics that could be adntinistered. Once anthraK eKpos ted, potentially affected 
individuals will be asked to review the previously ovided " rmatio pepers. At this time, 
they will be given an ICF to reed (as u lions a unders ) and si as per 21 CF&and 
ICH guideline for GCP. ~of th i ed an I will be given to each subject. The 
Investigator or designee w' as each ·ect to om ete t e Baseline Health Questionnaire 
(Appendix D) prior to edm~' s · lion first dose of anthrax vaccine. The subject will be 
told to present the signed c f the CF to the Investigator or designee prior to administration 
of each subsequently 8ch uled dose of anthrax vaccine. Subjects will have to sign and dete a 
new ICF if they are not able to present a copy of the otiginal signed and deted form. Once the 
Investigator or designee has determined that subjects have signed the ICF and are determined to 
be eligible to participete in the contingency protocol, they will be adntinistered a dose of anthrax 
vaccine as per instructions in Section 2:4. A ·person: on site will be assigned the responsibility of 
entering the data for each vaccination into the service-specific computerized database. Data on 
non· U.S. subjects will be coJlected by the respective service that administered the· vaccine. 
Subjects will be observed for a minimum Of 30 minutes, and any local or systemic reactions will 
be documented a V ABRS-1 form, ·which will serve as the AE form for this contingency protocol 
(see Section 8). · 

Subjects scheduled to receive doses 2 and latweeks 2 and4 will be given a Subjective 
Response Form (Appendix B) to complete prior to receiving dose 2 and dose 3. Subjects will be 
asked to assess their reaction(s), if any, to the previous injection (dose 1 or2). All vaccinees will 
be advised that they may also report adverse reactions that ntight be related to the vaccine to the 
Investigator or designee prior to completing the response form at the second or third visit All 
subjects will have to report any reections occurring after adntinistration of all subSequent doses 
of anthmx vaccine directly to the Investigator or designee. 

'· 

Afte.r concluding their participation in the cOntingency protocol, subjects who will ~ at risk of 
future exposure to B. anthracis spores will be advised to complete the FDA-labeled regimen of 
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the licensed product. All military personnel will be notified by means of the vaccination 
databases of their respective services when they are due for their next dose of anthrax vaccine. 

Subjects will be advised in the ICF that they could be selected for a follow-up safety survey 
approximately 6 months after their participation in the contingency protocol. One hundred 
percent of vaccinees (up to a maximum of 3.000) will be asked to complete a questionnaire (see 
Section 4 and Appendix C for details). 

6.2 Protocol Deviation Procedures 

All deviations from the protocol and actions taken will be recorded on a Protocol Deviation 
Form (Appendix E) and placed in tbe regulatory file at the military medical facility adntinistering 
the vaccine. The Investigator will be responsible for identifying and recording all deviations, 
which are defined as isolated occunences involving a procedure that did not foUow the protocol 
or protocol-specific prooedure. These deviations will be reperted to the Clinicai Project Manager 
as soon after their occurrence as possible. The Clinical Project Manager will submit the 
deviations to Regulatory Compliance and Quality (RCQ), which will ~it them in the JND 

annual report to the FDA. ,.[":'' 

subjects were vaccinated of edule folio - plan ill be fortnulated. 

6.3 Protocol Modilicati ns · 

Any change or modificatio to the protoccl that affects participants, objectives, design, 
procedures, or significant administrative aspects will require a fonnal amendment to the 
protocol. Such amendments will be agreed upon and approved by the Sponsor, the USAMRIID 
HUC and the HSRRB prior to implementation. The ICF must be revised to concur with any 
amendment, as appropriate, and must also be reviewed and approved with the amendment. A 
subject already enrolled in the protocol will be informed about the revision and asked to sign the 
revised ICF if the modification directly affects the subject. A copy of the revised, signed (with 
date) !CF will be given to the subject. All original ve!Sions of the ICF will be retained as part of 
the subject" s pennanent record and a copy retained at USAMRIID. 

Administrative changes to the protocol are corrections and/or clarifications that have no effect on 
the way the study is to be conducted. These administrative changes will be agreed upon by the 
Sponsor and the Clinical Project Manager and will be documented. The HUC/HSRRB will be 
notified in writing of administrative changes prior to implementation. 

6.4 Concomitant Medications/Treatment 

6.4.1 General 

Restrictions on the use of concomitant medications or treatment during this protocol are related 
to the administration of ciprofloxacin, doxycycline, or penicillin and are presented in Section 
6.4.2. Use of immune-suppressing medications should be annotated in the subject's records. 
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Other vaccines, if required. may be administered concurrently with the anthrax vaccine, using 
separate syringes and different anatomic sites. Expected reactions to vaccines may be additive 
when the anthrax vaccine is administered with other vaccines. 

6.4.2 Antibiotics 

Prior to or concurrently with the administration of the anthrax vaccine, the Investigator or 
designee will dispense up to a 60-day supply of antibiotic to individuals potentially exposed to 
B. anlhracis spores. Recommendations for selecting an antibiotic in this protocol are listed in 
Table 5, and each antibiotic iS discussed in the following sections. 

Table 5. Recommendations in Order of Priority for Selecting an 
· Antibiotic after Exposure to B. anthrm;is Spores 

·--'- _~; .~_,,fr;t~~0i\llfi6i0tic ··.! ;_v::~{ _,·,::- .-:, I·;-.-·:,-~f·t~54..QbDtt:Y ,:.ifl~~:-:;~.-i-~1':; H~:-:.-; ?'.! d -;i~ntiiiulln '*~~:->)~~?4.~_!·.-
L Ciprofloxacin 500 li!g every 12 hours 60 days postexposure · 
2. Doxycycline 100 m~ bid everv 12 hours -i !exposure 
3. Penicillin V Potassium - 500 mg every 6 hours ~ 6 ys postexposure 

(PenVK) ·· 

Notes: j;, 
I. ff subject is allergic to,.bioti ally p , re zt to the next available lintibiotic. 
2. If supply of antibiotic i in 1ci ert to.~ av&laDle antibiotic. ·. · 
3. If supplies of ciproflo in , and subjects are started on doxycycline or PenVK, 

switch non..a.llergic su to ciprofloxacin when supplies of ciprofloxacin become 
available. · · 

The antibiotic of choice is ciprofloxacin for postexposure to antllrax spores. Doxycycline is 
recommended as the second choice. These two antibiotics have the advantage of twice daily 
administration, which should increase compliance. For pregnant females and those allergic to 
ciprofloxacin and doxycycline, penicillin is recommended, although it must be administered follt 
times daily. However, strict compliance with daily dosing will be emphasized for all tegimens. 

6.4.2.1 Ciprolloxacin 

The FDA recently approved ciprofloxacin to reduce the incidence or progression of inhalational 
anthrax following exposure to aerosolized B. anthracis spores. The recommended adult dosage . 
for postexposure inhalational anthrax is 500 mg given orally every 12 hours for 60 days. 
Ciprofloxacin is contraindicated in persons with a history of hypersensitivity to ciprofloxacin or 
any.inember of the quinolone class of antimicrobial agents. 

Subjects are to take ciprofloxacin with food (excluding milk or yogurt) and at least 8 oz of water. 
Subjects taking zinc, iron, sucralfate, Videx® (didanosine), and antacids containing magnesium, 
aluminum, or calcium should take them 6 hours before or 2 hours after taking ciprofloxacin. 
Ciprofloxacin may be associated with hypersensitivity reactions, so skin rashes or other allergic 
reactions should be reported immediately. It can increase sensitivity to sunlight, so prolonged 
exposure to sunlight should be avoided. Ciprofloxacin may cause lightheadedness or dizziness. 

O'IOCXU2.<1<N: 
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so care should be taken when operating machinery or vehicles or engaging in activities requiring 
mental alenness. Pain, inflammation, and ruptured tendons have been reported after 
administration of ciprofloxacin. Of special note, ciprofloxacin also may increase the effects of 
caffeine and theophylline, which may result from reduced clearance and prolongation of their 
serum half·lives. 

A more detailed description of the side effects, precautions, and drug interactions is included in 
the Antibiotic Information Paper (Appendix H). 

6.4.2.2 Doxycycline 

FDA has approved doxycycline for the treatment of anthrax disease but not for postexposure 
prophylaxis. Doxycycline is contraindicated in persons with a previous hypersensitivity reaction 
to any of the tetracyclines. Subjects are to take a 100-mg oral dose of doxycycline with food and 
at least 8 oz of water every 12 hours for60 days after exposure to B. anthracis spores unless 
otherwise instructed by the Investigator. As with ciprofloxacin, doxycycline may be associated 
with hypersensitivity reactions. so skin rashes or other allergic reactio ould be reported 
immediately. It can increase sensitivity to sun fight, so pro!d ex re to sunlight should be 
avoided. Subjects should drink fluids liberally anihould t take an ids containing 
magnesium. aluminum, or calclurn, ~s ct>n lng iro multiv amins containing zinc. 

a tetracycline during tooth v pm ast haljof gnancy} may cause pennanent 
Concurrent use of a tetrac~may oral acep · es less e ective. In addition, use of 

discoloration of the teeth o off ring. 

A more detailed description of the side effects, precautions, and drug interactions is included in 
the Antibiotic Information Paper (Appendix H). 

6.4.2.3 PenlciU!n V Potassium 

Penicillin is approved by the FDA for the treatment of anthrax disease but not for postexposure 
prophylaxis. Penicillin is contraindicated in persons with a previous hypersensitivity reaction to 
any penicillin. Subjects are to take an oral dose of 500 mg on an empty stomach with 8 oz of 
water every 6 hours for 60 days after exposure to B. anthracis spores unless otherwise instructed 
by the Investigator. A previous hypersensitivity reaction to any penicillin is a contraindication. 
Penicillin should be used with caution in individuals with histories of significant allergies and/or 
asthma. The most common reactions to oral penicillin are nausea, vomiting, epigastric distress, 
diarrhea, and black hairy tongue. Hypersensitivity reactions include skin eruptions, urticaria, and 
other serum-sickness-like reactions. Penicillin may be taken with or without meals. 

A more detailed description of the side effects, precautions, and drug interactions is included in 
the Antibiotic Infonnation Paper (Appendix H). 
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6.5 Procedures for Monitoring Subject Compliance 

After the administration of each of the first two doses of vaccine at weeks 0 and 2, each subject 
will be given a Subjective Response Form to document compliance with the antibiotic regimen 
as well as reaction to the anthrax vaccine (Appendix C) to complete just before the next 
vaccination. The service-specific databases being used for this protocol will automatically 
retrieve the names of personnel who are due to receive an anthrax vticcination. The Investigator 
at each vaccination site will assign a medical care giver the responsibility for ensuring that 
subjects complete the requisite number of vaccinations. 

Monitoring/ensuring that subjects complete the requisite number of vaccinations must be a 
partnership among the subjects themselves, theircommanders.or other unit leaders, and the 
medical community, especially considering the stress of implementing this protocol within 
military operations. 

7.0 ASSESSMENT OF EFFICACY 

Assessing the efficacy of the anthrax vaccine for the earlyfent~xposure to B. anthracis 
spores is not an endpoint of this protocol (see Se~n 9). ccurre e of any cases of anthrax 
disease during the contingency p;t'II be e~ ated adv vent (see Section 8). 
To the extent possible. thD of an aths th ur d g the course of the protocol will 
be deterntined. · ., 

8.0 ASSESSMENT OF . . TY 

The Clinical ~';eject Manager will be responsible for the real-time coi!ection and evaluation of 
safety data. All AEs recorded during the protocol-whether or not considered to be related to 
administration of the anthrax vaccine-will be included in the data analysis. Each AE will be 
documented on a V AERS-1 form (Appendix F), which will be submitted from the field to the 
Clinical Project Manager. The project manager will report all ABs that are considered serious or 
unexpected that are considered to be associated with the use of the vaccine to RCQ, which will 
submit them to the FDA (see Section 8.5). The FDA wiii be advised of the aggregate incidence 
of injection site reactions albeit not on individual V AERS reports. · 

The frequency and incidence rates of all events that inlght be related to vaccine administration or 
prescribed antibiotics that are documented by the Investigator or designee on the V AERS-1 form 
and service-specific databases. as wei! as events. reconded by subjects on Subjective Response 
Forms and Follow-up Questionnaires, will be analyzed. AE data reconded for the active 
monitoring group will also be included. 

Possible occurrences of anthrax disease and all deaths occurting during the protocol will be 
recorded as AEs, and their relationship to demographic characteristics ofthe vaccinees, number 
of doses received. vaccine lots. and concomitant medications will be analyzed The outcome of 
all AEs will be documented to the extent possible during a contingency. Investigators and their 
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designees will be instructed on the importance of recording the antibiotic prescribed to the 
subject in Block 17 of the VAERS-1 form for a subject experiencing an AE during the protocol. 

Note: Although injection site reactions to the vaccine will be apparent, systemic reactions to the 
vaccine may not be distinguishable from the onset of the infection. 

8.1 Def'mitlons of Adverse Events 

An AE is any untoward medical occutTence in a patient or clinical investigation subject 
administered an investigational drug (vaccine) that does not necessarily have a causal 
relationship with this treatment. An AE, therefore, can be any unfavorable and unintended sign 
(including an abnormal laboratory finding). symptom, or disease temporally associated with the 
use of an investigational product (e.g., a specific lot of anthrax vaccine) whether or not causally 
related to the vaccine. Loss of duty greater than 24 hours is a mandatory V AERS reporting 
criterion. 

A serious adverse event (SAE) is any untoward medical occurrence thTsults in any of the 
following outcomes: 

!. death 
2. life-threatening AE 

4. persistent or signifi t isabil ap 1tation 
S. congenital anomaly: · defec 

Important medical events that may not result in death, be life-threatening, orrequlrc 
hospitalization may be considered SAEs when, based on appropriate medical judgment, they 
may jeopardize the patient or subject and may require medical or surgical intervention to prevent 
one of the outcomes listed in this definition. 

An unexpected adverse event is an adverse reaction, the nature or severity of which is not 
consistent with the applicable product infonnation or any AE that has not been documented 
previously as an event to be expected, i.e., nature, frequency, or intensity, with administration of 
this test article (vaccine). 

8.2 Possible AEs with the Administration of the Anthrax Vaccine 

The following statements about adverse reactions are paraphrased from the Package Insert for 
A VA (the licensed anthrax vaccine) and the previously cited DoD data: 

• Like all other vaccines, the anthrax vaccine may cause soreness, redness, itching, and 
swelling at the injection site. Up to 30% of men and 60% of women report mild local 
reactions, which usually last only a few days and consist of a small ring of erythema, 
1-2 em in diameter, plus slight local tenderness. For both genders, between 1% and 5% 
report reactions of 1 to 5 inches in diameter. Larger reactions occur in about one per 
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100 vaccinees. A lump atthe site ciccurSeommonly, usually lasting a few weeks before 
resolving without intervention. 

• From 5% to 35% of vaccinees will experience systemic reactions, including muscle 
aches, joint aches, headaches, malaise, rashes, chills, low-grade fever, nausea. or related 
symptoms. However, these :Symptoins usually "resolve in less that a week. 

• Any vaccine can cause serious reactions requiring hospitalization. For the anthrax 
vaccine, they happen <1 per 100,000 doses. 

Before administering the anthrax vaccine, the Investigator should determine the type of reaction 
the volunteer experienced after previous anthrax vaccination(&). The Investigator or designee 
and the volunteer should assess· whether antihistamines or pain relievers before· or after 
vaccination would help reduce bothersome symptoms. In addition, epinephrine or other suitable 
emergency medications will be available for treating acute allergic adverse reactions. 

8.3 Assessing AEs 

• Mild 
• Moderate 
• Severe 

Does not interfere with routine activities 
Interferes with routine activities 
Unable to perform routine activities 
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Military Medical Facility: 
• RICard on VAERS form 
• determine r&!ationship to 

vaccine 

• unexpected 
AND 

• associated with vaceine 

hno) 

significant disabiRty 

Militaty Medical Facility: 
• 18C0rd on VAERS ftmn 
• submit brms to Clinical 

Project Manager 
Clinical Project Manager. 
• summarize AEs for 

inclusion in USAMMOA'a JND 

...... 
AND 

• notify inwstigators by 1ND Safety 
Report wi!hin 15 calendar days or 
as socn as military CCJntingency ...... 

Figure 6. Decision-Making Diagram for tluo Reporting of Adverse 
Events--Anthrax Vaccine Contingency Protocol 
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8.3.2 Causality 

Categories of interrelationship between adrninistrntion of the vaccine and a given or observed 
reaction are defined in Table 6. 

Table 6. AE Causality Assessment Criteria 
. :, ;;, ., c. ·-,•, 

-'~· .. •,', '' ~ •v' .. :, .. -·.-.,,f.:.~~"'~.-:;7:_;;~,; :-·.:~\~,~~JDl!OO'&li\;; '(·i·~,~~-?Jr~~~·w;_;',1'-.~~~, r-~r.~,;; :~t!~~ \;·-:,~:::--;-::"~;:::,.-~-:· ·:-·,,, ,, ....... 

Definite Events occuiring within a timely manner after administration of the vaccine that are 
known sequelae to the administration of the vaccine and follow a previously 
documented pattern of reaction but for which no other explanation is known. This 
category applies to those AEs that the investigator believes are incontrovertibly related 
to the vaccine. 

Probable Any event occuning in a timely manney after administration of the vaccine that follows 
a knoWn pattern of reaction to the vaccine and for which no other explanation is 
known. This category applies to thos~ AEs that, after careful medical consideration at 
the time_they are evaluated, are believed with a high de~ ~certainty to be related to 
the vaccme. 

Possible Any event occurring in a timely ma:i after;~ttratio of the vaccine that does 
not follow a known pa~of reacti and for ch no ot E_r explanation is known. 
This cate plies AEs after c eful medi_ consideration at the time. 
they are ev ua are i~ i y to related but cannot be ruled out with certaintv. · ~ . 

Unlikely In g~~ ategory can be considered applicable to those AEs that, after careful 
medical consideration at the time they are evaluated, are considered to be unrelated to 
administration of the vaccine. 

Not related Any AE for which there is evidence that an alternative etiology exists or for which no 
timely relationship exists to the administration of the vaccine and the AE does not 
follow any previously documen.ted. pattern. This category applies to those ABs that, 
after careful medical consideration, are clearly and incontrovertibly due to causes other 
than the vaccine. 

Unclassifiable There is insufficient information about the AE to aUow for an assessment of causalitv. 

The criteria to be used in making the assessment are: 

• temporal relntionship between administration of the vaccine and the AE 
• known safety profile of the vaccine 
• evidence of alternative cause(s) 

Note: Only a physician can make this detenninntion. 

8.4 Recording AEs 

The following infonnation must be recorded for each AE on the V AERS-1 fonn in the 
designated blocks (in brackets), and SAEs will be reported as per instructions in Section 8.5: 
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• Subject's name and SSN (add to address line) 
• Investigator's name and name of medical treatment facility 
• Subject's date of birth [3], age [4], gender [5], and ethnicity (add to [7]) 
• Vaccine lot [13]and dates of administration [10] 
• Date and time of onset { 11] 
• Signs, symptoms, and severity [7, 8} 
• Continuous vs. intennittent reaction {7] 
• Relationship to vaccine [7] 
• Intervention/treatment [7] 
• Concomitant medication(s}, including dose. route, frequency, and beginning and ending 

dates [7] 
• Date and time of resolution [7] 

All blocks on the V AERS-1 form that are relevant to tbe AE should be completed. 

Limited AE data will also be entered into the service'1lpecific databaaerPROS, Army; 
SAMS, Navy!Marines; and MITS. Air Force). • 

8.5 Reporting AEs . 

hours (or as soon as possi~n the 'ng cy) to: 

U.S. Army Medic~1Z~h Institute of Infectious Diseases (USAMRIID) 
Clinical Project Manager 
Telephone: 
Fax: 
e-mail: 

The Clinical Project Manager will forward AE information to: 

U.S. Army Medical Research and Materiel Command (USAMRMC) 
Office of Regulatory Compliance and Quality 
Telephone: (301)619-2165 
Fax: (301) 619-7803 
e~mail: 

U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID) 
Chairman, USAMRIID Human Use Committee 
Telephone: (301) 619-4723 
Fax: (301) 619-2312 
e--mail: 

An Investigator must submit a written follow-up repon within 3 working days (or as soon as 
possible given the contingency) of tbe onset of anSAE to: 
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U.S. Anny Medical Research and Materiel Command (USAMRMC) 
Office of Regulatory Compliance and Quality 
504 Scott Street 
Fort Detrick, MD 21702-5012 
Fax: (301) 619-7803 
e-mail: 

The Sponsor's Representative, USAMMDA, will prepere a form 1571 and forward it along with 
the snfety report to RCQ. RCQ with notify the FDA by phone or fax within 7 calendar days of 
receipt of an initial report of anSAE and also must notify the FDA (through RCQ) and all Pis in 
writing within IS calendar days of being notified of an SAE. 

An attempt will be mede to follow up subjects for whom an AE was reported but whose 
resolution was not documented during the contingency in order to ascertain the status or 
resolution of the AE. 

8.6 AE FoDow-Up . . 

whether the subjects are still particip!· in the , "rigenc :tocol. or all individuals who 
can be followed, outcomesfle cl i lis ered, rsists (i.e., chronic condi~on · 
diaguosed, other infectious · . '· tr ), di o . t . ollow-up. 

Nonserious AEs will be re to th A in the IND annual report prepared by the Clinical 
Project Manager. · 

8.7 AE Monitoring 

A Medical Moilitor (Unit Medical Officer [Anny] or equivalent organizational medical officer 
for Navy, Air Force, and Marine Corps·units) at each site is·required to investigate all serious · 
and unexpected AEs associated with the·coiltingeney protocol and provide an unbiased written 
report of the event within 10 calendar·days of the initial report (unless contingencies delay it) to 
the Clinical Project Manager at USAMRUD. At a minimum, the Medical Monitor should also 
indicate whether he! she concurs with the details of the report provided by the Investigator. The 
Medical Monitor is also required to subntit AE findings to the HSRRB. The specific functions 
of the Medical Monitor are described in Section 11.2. ' 

Representatives of the Anny, Navy, and Air Force Offices of the Surgeons General and 
USAMMDA, as the Sponsor's representative, are also entitled to review research records as·part 
of their responsibility to protect human subjects in research. 
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9.0 STATISTICS 

All subjects enrolled in this contingency protocol will be included in the evaluation of safety. 

The number of subjects will depend on the documented or perceived exposure to B. anthracis. 

Data entered into the MEDPROS, SAMS, and MITS databases will be evaluated for compliance 
with the vaccination schedule and the relationship of AEs to vaccine doses. The analysis will 
include standard tabulation of demographic, vaccination, and AE data,. as well as the antibiotic 
administered. All AE data entered into the V AERS-1 forms including Investigator-determined 
causslity, will be analyzed. 

Assessment of vaccine efficacy is not a major objective of this protocol. However, as pact of the 
assessment of safety, the number of doses of anthrax vaccine received, the vaccine production 
lot, and the temporal relationship to onset of disease will be studied in subjects who develop 
anthrax disease while participating in this contingency protocol. 

10.0 DIRECT ACCESSTOSOURCEDATAIDOC~ I 
Representatives of the Army, Navy~· r Fo~-tees the Sur s General. 
USAMMDA as the Spon pres ve, an A ·n be pennitted to photocopy and 
review medical and prot:r!:'frds 3' to tocol as part of their responsibility to 
protect human subjects e~rJn-{;n s nsored clinical studies. 

~ 

11.0 QUALITY CONTROL AND QUALITY ASSURANCE 

11.1 Clinltal Study Monitor 

The Quality Assurance Division, USAMMDA. will provide retrospective monitoring of the 
anthrax vaccine contingency protocol (Appendix G). No prospective monitoring is planned. 
The study will be monitored for GCP compliance, verifying adherence to the protocol and the 
completeness and exactness of data entry at the conclusion of the contingency protocol. The 
monitor will audit the investigation study files, volunteer consent forms, service-specific 
databases (i.e., case report forms), VAERS-1 fonns, original source documents, and logistical 
records upon their ani val at the permanent record site (USAMRIID). Upon completion of each 
review, the monitor will brief the Clinical Project Manager and Pis of findings and issues in need 
of resolution for future contingencies requiring the use of IND products. A written report of the 
findings and recommendations will be circulated and provided to USAMMDA, as the Sponsor's 
Representative. 

11.2 Medical Monitor 

The Unit Medical Officer (or equivalent organizational medical officer for Navy, Air Force, and 
Marine Corps units) will assume the role of Medical Monitor at the vaccination sites for subjects 
enrolled in this protocol. Unit Medical Officers will provide care (as they would for any other 
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medical necessity) for volunteerS ex~encing AEs associated wilh lhe anlhrax vaccine. 
Situations permitting, a person from USAMMDA could conduct an on-site audit. The AVEC 
will assume the role of Medical Monitor (data safety monitoring board~reviewing all adverse 
events that are reported during the execution of the contingency protocol .. This is the role that 
the commiuee currently performs for lhe A VIP. 

12.0 ETHICS 

12.1 Good Clinkal Practice 

The procedures set for1h in this protoCol are designed to ensure that the Sponsor and all protocol 
personnel abide by the Code of Federal Regnlations (in particular, 21 CPR, Parts 56, 312, 314, 
and 601) and ICH Guideline for GCP. All Principal Investigators and Investigators will receive 
GCP instruction. The PI for each JTF/Service confirms this by signing titis protoCol and FDA 
Form 1572. · 

12.2 Informed Consent 

Wriuen informed consent, in compliance with 21 SO, heo edbefore any.protoco!-

the uses of IND products d ·. n a mili · conti , in general,· and the· anthraX vaccine, 
the anlhrax vaccine and lh~-· otic~lher w e IC ppendix I): Instructions about 

specifically, will be given · ·-ce · rs prior to deployment and peri_odically post-. 
deployment. Appendix J c ns samples of standardized instructional manuals that will be' 
given to service members. DoD's quadfold brochure and CDC's Vaccine-Information Statement 
(VIS) on anthrax vaccination may be used as _training aids to provide additional information. A 
GCP-trained investigator will present the protocol in lay terms to the subject singly or in groups. 
Questions will then be solicited on the natUre of the protocol. the means by which it is to be 
sccomplished, and the risks to the participants. Any question that cannot ,he answered will he 
referred to another Investigator. Informed consent will be obtained from e8.ch subject. No 
subject will be expected to grant ce:nsent until quQStions have been answered to his/her 
satisfaction. Subjects should understand that the lots of anthrax vaccine to he administered 
postexposure to B. anthracis spores under this protocol are considered to he an.investigational 
drug. Infonned consent includes the principle that it is critical that the subject be informed about 
the principal potential risks and benefits. This information will allow subjects tq make a 
personal risk-versus-benefit decision and understand the following general principles: 

I. Participation is entirely voluntary. 
2. Subjects may withdraw from participation at any time without penalty or loss of 

benefits to which they are otherwise entitled. 
3. Refusal to participate involves no penalty. 
4. The individual is free to ask any questions that will allow him/her to understand the 

nature of the protocol. 

Before being enrolled in lhis contingency protocol, all subjects will sign (with dete) an ICF prior 
to undergoing any protocol-related procedure. This consent form must include the subject's full 
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name, home of record, telephone number, social security number or local identification number. 
gender, and date of birth. The ICF must be dated, witnessed, and retained by the Investigator as 
pan of the protocol records at the military medical facility administering the vaccine. Should the 
protocol be modified. the subject consent fonn may be revised to reflect the changes of the 
protocol. Each volunteer will receive a copy of the signed ICF and any revised ICF, reed and 
signed (with date) by the subject This copy should be presented at the subject's next duty 
station if transferred before receiving the requisite number of doses of vaccine. If the signed 
fonn is lost, the volunteer will be required to sign and date a new ICF before receiving 
subsequent doses. 

12.3 Approval of Study Protocol 

Before a clinical protocol can be initiated, the protocol and other required documents will be 
submitted to the OPDRA Quality Assurance Unit, the Spnnsor's Representative, and 
USAMRIID Scientific Review Comntittee; approved by the USAMRliD HUC Institutional 
Review Board (IRB) and the HSRRB; and submitted to the FDA for consideration and 
acceptance. 

12.4 Confidentiality .. :' [ . I
., 

Subjects will be identified i e servi - ific bases their personal social security 

could be contacted at later te for fo o up. is follow-up includes safety surveillance for 
the benefit of service mem The vacy Act (5 USC § 552a) statement related to the 
establishment of a database with infonnation retrievable by the Social Security number of 
service members is included in the lCF. 

Representatives of the Army, Navy, and Air Force Offices of the Surgeons General, 
USAMMDA as the Sponsor's representative, and the FDA are eligible to photocopy and review 
medical and research records related to this protocol as a part of their responsibility to protect 
human subjects in clinical research. · 

No personal data will be used in any external communication or publication. 

12.5 Confidential Follow-Up 

The Clinica1 Project Manager is responsible for retaining sufficient information about each 
subject (i.e., name, home of record, telephone number, social security number, date of birth, and 
identity in the protocol, dates of participation) so that USAMMDA as the Sponsor's 
representative, representatives of the Anny, Navy, and Air Force Offices of the Surgeons 
General, and the FDA may access this infonnation if necessary. This information will be 
captured and retained in the database at USAMRIID dedicated for this protocol. The Clinical 
Project Manager will maintain protocol records in accordance with GCP and ICH guidelines. 

Information on individual subjects needed to support the Volunteer Registry Database will be 
maintained by the respective services for a minimum of 75 years. 
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13.0 DATA HANDLING AND RECORDKEEPING 

All protocol data will be handled in compliance with ICH Guidaline for GCP. Clinical data, if 
collected during the course of a subject's participation in the protocol, will be entered into the 
individual's protocol record. All original data entered by each service into its database will be 
forwarded for integration into a single database. 

14.0. FINANCING AND INSURANCE 

The Department of Defense is funding this clinical protocol. Should a subject be injured as a 
direct result of participating in this protocol, he/she will be entitled to medical care at no cost for 
that injury. Injury compensation is based on the. "personnel" status of the volunteer. Military 
personnel are generally eligible for disability compensation for any injuries or illnesses inc~rred 
in the line of duty. Civilian personnel of the U.S. Government and of contractors are generally 
eligib:le for disability compensation for injuri~ or illnesses incurred with· the scope of 
emplo)lllent Injury compensation beyond the. scOPe of these · sabi mpensation programs 
is not available. Injury compensation· for volunteJwho d o have ersonnel ~tatus that 
includes compensation coverage is not availa:tJle. e.subj ~hould u derstand that this does 
not constitute a waiver or release of IR' ghts. issue ad n the ICF and-will be 
discussed with the s~bjectft Inv · tor or . ee a e vaccination site. 

15.0 PUBLICATION~ 

All data collected during the course of this protocol may be published in the open medical or 
military literature with the identity of the volunteers protected. 
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16.0 WAIVER REQUESTS UNDER 21 CFR 312 

16.1 21 CFR 312.53 (b) - Control of Drug 

A waiver has been requested in a separate letter to the FDA of the requirement for the Sponsor to 
ship investigational new drugs (anthrax vaccine) only to Investigators participating in the 
investigation. 

The Logistics Annex (Appendix A) includes a system for control of the anthrax vaccine that will 
allow a retrospective analysis of records (at the termination of the contingency protocol) to track 
the disposition of all vaccine. 

16.2 21 CFR 312.64 (a) and (c)- Investigator Reports 

A waiver has been requested in a separate Jetter to the FDA of the requirement for submission of 
annual progress reports and a final report from individual [nvestigators. 

The Clinical Project Manager will collect data and submit ~te r~ as described in 21 

CFR3!2.62. A L 1 
17.0 SIGNATURE OF JTF'YRvi~RIN«f\L I~STIGATOR 

Contingency Protocol lor JacctA or .j;,lunreers witb Antbrax Vaeclne Adsorbed 
(A VA) aller Possible Exposure to BaciUus anthracis Spores 

I have read the foregoing protocol and agree to conduct the protocol as outlined 
herein in accordance with the ICH Guideline for GCP and applicable FDA, DoD, 

and U.S. Anny regulations. 

Name Date 

Title 

Location 
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APPENDIX A 

LOGISTICS ANNEX 

!. General. The Focused Distribution Management Branch (FDMB) at the U.S. Army Medical 
Materiel Agency (USAMMA) will coordinate the distribution of the Anthrax Vaccine to all 
supporting medical supply activities of all Services or organizations participating in this 
protocol. All activities must become familiar with the vaccine ordering, shipping. storing. 
controlling, accounting, and disposition processes discussed in this annex. Additional 
infonnation is available on the USAMMA A VIP web site at 
http://www.annymedicine.anny.mil/usammafanthrux/antxhome.htm. 

The Anthrax Vaccine to be used under this protocol is considered an investigational new drug. It 
must be handled using strict procedures meeting rigorous regulatory requirements for logistical 
tracking. Activities will track the issuing of this vaccine like a controlled substance and must be 
capable of documenting all issuing of vaccine from tb.e wholesale level down to vaccination 
sites. Vaccination sites will employ the Services vaccination trackin~ms to document 
administration of Anthrax. Vaccine to subjects under this p~l. Thi~ DD:nex presents 
information pertalning to all portions of the logisti tracki rocess J!eginning with 
requisitions and ending with dispositiiexpi spen vaccine.j_ . ' 

"'f""t, -
2. Reauisitioning. The will n cept to requisitions for Anthrax Vaccine 
being requested under th=ol. __ ._ c ation centers must submit requests to their 
supporting logistics activitj...w~ich will validate the requirements and submit the fonnal 
requisition to their strategfc logistics agency, which serves as their Service Anthrax Vaccine 
Control Center using aDD Form 1348-6 or acceptable alternative. A sample DD Form !348-6 is 
attached. Service Anthrax Vaccine Control Centers are as follows: Navy and Marine Corps -
Navy Medical Logistics Command (NA VMEDLOGCOM), Air Force- Air Force Medical 
Logistics Office (AFMLO), Army- U.S. Anny Medical Materiel Agency (USAMMA). 

a. Vaccination Centers must request vaccine through their supporting medical supply 
channels. Medical supply officers must prepare the appropriate request for faxing to 
their Service Anthrax Vaccine Control Center. 

b. The following information must be provided on the DD Form 1348-6 or appropriate 
alternative: NSN- 6505-01-399-6828; Document Number (including requisitioner, 
date, and serial number); priority- 02; Name of item requested- Anthrax Vaccine 
for IND. 5.2ml vial; unit of issue - VI; Quantify- enter quantity required. 
AdditionaiJy. provide the following additional information to ensure proper delivery: 

I) Requester's name, 
2) Requester's telephone number (commercial and DSN if available), 
3) Requester's fax number, 
4) Person who will be the shipment point of contact (POC), 
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5) POC telephone number (commercial and DSN if available), 
6) POC fax number, 
7) POC e-mail (if available), 
8) Alternate POC information (identical information aa requested for the primary 

POC),and 
9) Shipping atidress (unit or facility, street address, city, state and zip code). 

Individuals experiencing difficulties providing this information should contact 
USAMMA at (301) 61941211412814411/4318/419814320. DSN is 343. 

c. Navy & Marine Corps requesters must submit their requisitions to 
NA VMEDLOGCOM. Air Force requesters must submit their requisitions to 
AFMLO. Anny and non-DoD requesters must submit their requests via fax to 
USAMMA at (301) 619-4468. 

d. USAMMA will contact customers i~ately if requests are incomplete or illegible 
to complete to requisition process. 

e. Anthrax VaccinePointsofContact: 

Army (Executive Agent) 
USAMMA web site: 

Kandi Barnhan, DSN !, Cornm 301-619-4411, 
Email: Kandl.Barnhart@amedd.army.mil 
Jackie Graff, DSN 343-4198, Comm 301-619-4198 
Email: Jackie.Graff@amedd.army.mil 
Bonnie Pereschuk. DSN 343-4121, Comm 301-619-4121, 
Email: Bonnie:Pereschuk@amedd.army.mil 
Toscha Stanley, DSN 343-4318, Comm 301-619-4318, 
Email: Toscha.Stanley@amedd.anny.mil 
Kitty Reese, DSN 343-4320, Comm 301-619-4320, 
Email: Kittv.Reese@amedd.army.mil 
David Orgler, DSN 343-619-4128, Comm 301-619-4128, 
Email: David.Orgler@amedd.army.mii 

Air Force 

343-4307, Comm 301-619-4307, 

Air Force web site: h\t!)s;/lafml.ft-detrick.ilf.milllitmlo/index.btm 
MSgt Dale Clark, DSN 343'4172,Comm !Oi-619-4172 
Email: Dale.Clark@Ft-Detrick.af.mil 
MSgt Shelia A. Brown; DSN 343-4122, Comm 3CH-1119-4122 
Email: She!ia.Brown@Ft-Detrick.af.mil 
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Na•y and Marine Corp!l 
Navy and Marine Corps web site: nmic-web@us.mednavy.mil 
LCDR Brad Homman, DSN, 343-3065, Comm 301-619-3065 
Email: bhomman@us.med.navy.mil 
Lt Scott Spratt, DSN 343-3086, Comm 301-619-3086 
Email: smspratt@us.med.navy.mil 
HMC Maroin Brown, DSN 343-7248, Comm 301-619-7248 
Email: mbrown@us.med.navy.mil 

3. Shipj!ing. 

a. The FDMB will contact the receiving units prior to their scheduled shipment. At the 
time of this call, the FDMB and the receiving unit will discuss all handling 
requirements for the Anthrax vaccine. The activity should notify all personnel in 
their receiving area and centra! receiving mail drop-off area. They should clear all 
gate or Post requirements. The FDMB advises the activity to track the shipment 
using the DHL or Federal E:~t.press web site www .DHL.c www .fedex.com) or 
by calling 1-800-345-3579 (DilL) or 1-800-46iFed ). The FDMB also 
tracks each shipment. The FDMB pro~s the 'wity thei DHL tracking numbers 
upon notification from themufactu ioPo ). omers must ensure they 
have appropri~~gerati n vailab stora of the vaccine or the FDMB 
cannot ship tot si . Aft ling e ivity. the FDMB will fax them a copy of 
the vaccine re t atrix dling instructions. A sample of each is attached. 
The receiving ,- 'vity must complete all requirements specified on the receiving 
matrix. 

b. The FDMB will release the vaccine from the manufacturer (BioPort Corp) and have it 
packaged and shipped directly to the vaccination center requesting the vaccine. 

c. Upon receipt of the vaccine, the activity must inspect the package for damage before 
release from DHL or Federal Express. If the package is damaged, the activity should 
refuse the shipment and call the FDMB immediately. 

d. If the receiving activity has an urgent need to vaccinate its personnel immediately 
upon receipt of the vaccine, then the following steps must be followed. 

1) Upon receipt of the shipment the receiving site must contact the FDMB before 
opening the package. 

2) The FDMB staff will explain procedures for conducting a check on the 
shipment's cold-chain maintenance status. which is recorded by the TempTale 
temperature-monitoring device. enclosed in each Anthrax vaccine shipment. 

3) After completing this procedure the receiving activity must promptly remove the 
TempTale from the shipping container and follow the steps exactly as described 
by the FDMB staff (within 5 minutes of opening the shipping container). 

4) The response from the TempTale (either Green Light or Red Light) will be 
relayed back to the FDMB staff person, who will either provide verbal 
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authorization to release the vaccine for immediate use, or will tell the receiving 
activity that further inspection is required. 

S) The receiving activity will inspect the vaccine, and place it in an approved storage 
refrigerator. · 

e. If immediate release of the vaccine is not necessary, activities should remove the 
vaccine, inspect it, and store as above and then contact the FDMB to acknowledge 
receipt of the shipment and quantity received, and confirm the express-mail air bill 
number for the return envelope. · 

f. The receiving site must express mail return the TempTale monitor to USAMMA 
using the enclosed pre-addressed, overnight express mail envelope. 

g. Upon receipt, USAMMA will download the temperature data from the TempTale. 
Once validatad the vaccine will be released by the FDMB, first telephonically, then 
with a follow-up faxed confinnation. 

h. The receiving site must repack all other content: b~attach the pre-addressed 
shipping label to the box and send it to Bio via Fe x!DHL. 

. ' 
i. USAMMA wil vi e of ine £ · nistration unless a proper: 

downloaded an ap ved USAMMA Phannacy Consultant 

4. Storing. Like most vaccines, anthrax vaccine must be stored in the refrigerator at 2 to 8 
degrees Celsius (36 - 46 degrees Fahrenheit). DO NOT FREEZE. If Anthrax vaccine is 
exposed to temperatures above or below this level for.> I hour, contact USAMMA at DSN 343-
4128/41211441114198/4318/4320 or 30!-619-4128/41211441114198/4318/4320 for disposition 
instructions. Anthrax vaccine is particularly sUsceptible to freezing temperatures, which rapidly 
make the vaccine unusable. Anthrax vaccine can tolerate short exposures to other temperatures 
without degradation. USAMMA provides guidance .on unusual storage conditions or distribution 
emergencies. -·-· ,: 

5. Emergency Storage. 

a. During situations when nonnal refrigeration systems break down, every effort must 
be taken to· minimize loss of vacci~ due to breaks in the cold-chain. . 

b. In the case of power failure or breakdown of proper storage facilities, the FDMB will 
assist in establishing alternative emergency storage plans. The FDMB has several 
Vaxicools, approved temporary storage_ refrigeration units,located·around·the.world. 
These Vax.icools can be utilized until existing storage facilities are returned to proper 
operating order or replaced. When a power failure or loss of storage is discovered, the 
FDMB must be notified immediately. FDMB personnel will assist with risk 
assessment. recommend actions to be taken. and assist with redistribution of vaccine 
or delivery of a Vaxicool to temporatily store the vaccine. Service POCs should be 
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contacted shortly after the initial ~ntact with the FDMB to inform them of the 
situation. 

Redistribution. Guidance for redistribution can be obtained from www.armymedicine.anny.mill 
usamma. The Focused Distribution Management Branch (FDMB) must be contacted prior to 
redistribution of the Anthrax vaccine. FDMB personnel must ensure maintenance of cold-chain 
throughout redistribution and will provide release authorization when redistribution is 
completed. The effective movement of the vaccine requires constant maintenance of the 
appropriate storage temperature. To ensure this requirement. the vaccine will be moved in a 
refrigerated container. lnfonnation on these containers can be obtained from the above 
mentioned web site. 

a. The FDMB will provide the losing activity detailed packing instructions for the 
VaxiCool® or VaxiPac® container; gaining activities will be provided receiving and 
processing matrix for the transported vaccine. 

b. An empty VaxiCool® or VniPac® container with shippi~Js and a serial 
numbered security band will be sent to the losinfvity.· I . e container is 
damaged. refuse receipt and notify FD imm · ly wi details of refusal. 

c. 
vaccme tn acco With nnatl v1ded. 

d. With the provi eddressed, overnight express-mail label, send the VaxiCool® 
or VaxiPac® tO the gaining unit. Call FDMB to confirm overnight express~maillabel 
account number, airbill and security band serial number for the shipment. 

e. Upon receipt of the vaccine. the gaining activity will immediately inspect the 
VniCool® or V axiPac®. security band for serial number accuracy and contents for 
damage. If the container or contents are damaged, refuse shipment and notify the 
FDMB immediately with details. If container is in satisfactory condition, receive and 
immediately secure vaccine in the required refrigerated storage environment (2" to 8" 
Celsius or 36" to 46" Fahrenheit). DO NOT FREEZE. Call FDMB to confirm 
receipt. 

f. Process documents and vaccine in accordance with the information provided. 
Request commereial carrier to wait for the VaxlCool® or VaxiPac®. Ship 
container back to FDMB, USAMMA using the provided pre-addressed, overnight. 
express-mail label. Call FDMB. USAMMA. to confinn overnight express-mail label 
account number and air bill serial number for the VaxiCool®. 

g. Establish stock record accountability of vaccine lAW Service regulations. 

h. DO NOT RELEASE THE VACCINE TO END·USER UNTIL AUTHORIZED 
BYTHEFDMB. 
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7. Control and Accountability. Because·this product is not FDA-approved it must be handled in 
accordance with the control and accountability procedures of an investigational 
pharmaceutical. 

a. Logistics-activities must maintain readily retrievable records showing receipts and 
issues to supported activities/clinicslvaccination sites. This information must include 
the lot number and expiration date of the vials received or issued. Logistics sites not 
possessing an automated method that can readily retrieve reports of this infonnation 
should implement manual procedures as would be used for controlled substances. 

b. Immunization sites must also maintain readily retrievable records showing receipts 
from their supporting logistics activities, including lot number and expiration date, 
and local administration records showing consumption of the vaccine they have 
received (i.e., number of doses edministered). Individual dosage edministration will 
be recorded in the Service--specific A VIP systems in operation at the vaccination 
sites. Vaccination sites not possessing an automated method that can readily retrieve 
reports on the receipt and gross usage of vaccine should i!ent manual 
procedures as would be used for controlled subis. 

c. The FDMB and all other m·es ~ng an vaccin ust provide hard copy 
supply status r~to US A ~~ on besis. These data will includa the 
information di abo ceip~is es and immunization documentation) as .· 
well as an upda , Ill ida i entory·and will be gathered with a closing dare of the 
last day of each th. Activities will forward/fax these data to USAMMDA for 
inclusion in the protocol case files NLT the 7'" of esch month. The USAMMDA fax 
number is (301) 619-2304 (DSN -'343). 

8. Ditposal. Activities have responsibility for disposal and destruction of Unusable vaccine. 
The FDMB must be contacted prior to deStruction of any vaccine issued under this 
protocol. Activities will report on-hand vaccine inventories to be destroyed to their 
respective logistic agencies. The report will include information regarding lot numbers 
and quantities. The Anthrax vaccine is considered non-hazardous waste. DO NOT 
DISCHARGE THIS ITEM INTO A SANITARY SEWER. 

a. The disposal coda for item 6505-01-399-6828 (Anthrax Vaccine Adsorbed) is CA01 
(providad by U.S. Army Center for Health Promotion and Preventive Medicine, 
Aberdeen Proving Ground, MD). 

b. Methods for disposal are as follows: 

I. AUTOCLAVE/SANITARY LANDFilL Autoclave this item at 120 degrees 
Celsius for 60 minutes at 15 psi prior to burial in a permiued sanitary landfill. 

2. INCINERATION. Mix this disposal item and incinerate. To prevent the 
production of excessive air pollutants, the disposalltem or combination of similar 
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items shall not exceed 10 percent by weight of the total waste load charged to the 
incinerator at any one time. 

3. CONTRACI'OR. In accordance with local policy and procedures for contractor­
designated medical waste disposal. The activity will prepare a certificate of 
destruction to document disposal actions before handoff to a local contractor for 
final disposition. 

4. The following procedures are in place in the event the aforementioned disposal 
methods are not available or immediate disposal is necessary: 

(a) Contact the FDMB and provide infonnation regarding lot numbers and 
quantities. The FDMB will provide a pre-addressed, overnight, 
express-mail container with packing procedures. 

(b) Remove each vial from its package. 
(c) Tear or shred the insert and package and dispose of as regular waste. 
(d) Deface the label on each vial with red pe:ft marker. 
(e) The activity will pack the contai~ordin to instructions provided 

and mail the container~· MB. 
(f) The activitRall B. US • to.. nfinn overnight 

l!
mai unt n an · r bill serial number for the 
r. 

c. Activities will . a certificate of destruction to document disposal actions and 
fax a copy to the FDMB and to USAMMDA within 24 hours after final disposition. 
Activities must also prepare an executive summary that documents the circumstances 
surrounding the wasting of the vaccine and what actions have been taken to prevent 
loss of vaccine in the future. 

d. Those charged with the disposal and destruction should address all questions or 
concerns to USAMMA Pharmacy Consultant. 
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Anthrax Vaccine Receiving and Processing MatriX for R..,.;.ving Official 

1. PURPOSE: To give detailed instructions on the receiving and processing of the Anthrax Vaccine. 
2. GENERAL INFORMATION: The Secretary of Defense ·has assigned the Army as the Executive Agent for 
the Anthrax Immunization Program. The Surgeon General of the Army is responsible for command and control of 
this program. The delegated receiving Official or Authorized Alternate is responsible for the receipt, processing, 
storage, security, and ~uent release to the end-user of this vacchi.e. This matrix details the necessary receiving 
and handling instructions to be followed by each Receiving Official or Authorized Alternate. This vaccine. must be 
handled as a critical medical materiel item requiring the utmost control. Due to the sensitivity of this vme. the 
ReeeiviDg Offlclal or Authorized Alternate may be held 'peconiarUy Hable for any damage or soollage caused 
by negligence. 

ISiiP ;£1 :EvENT 
1 ;:;;;;; ~;a;~~ i 

;·o., '"' 
.. , , ·~•• Jnstnx:!ion to the 

2 I 1 prtor to 
3 

· 1. Address and J. Official' receMng officials 

~. 2. Receipt 1ime of ~ac<:ine (1 000..1200 the ne:ld: day). 

3.Expectedtimeofphonecal!<·. (Of_~~AJ 
-.. ''!~Y'~!I;I' been contacted by their · 

I ·-·. I "1 
I fiolal 

shipment: 
1. All personnel! shipment and a policy Is put Into· place to 
contact the . 1 signature. · 

, ~: Clear all faollltle& !;*. I security ~uiremen!$ (gate guards notified). 
4 I ~~~.off I¢Catlons of Incoming vaccine shipment from FedExiDHL 

;~ available in the receiving area with Constant temperature monitoring capabiltty 

5. Sta_rt 1 ~·~.call FedEx or DHL by 0800 the next day !WYMI.OHL.C()tl! aodlor 1-800-345-3579 or 

6. ~ 1 >w 
5 tof< ·,_thel I >Will: 

1. Call FDMB to confirm receipt. 
2. Check 'for damage (If damaged then refuse shipment contact FDMB). 
3. Remove handling Instruction lnfonnation paper, Fed.BrJOHL envelope {fof'TempTale return to USAMMA), anci 
FedEldDHL label (adctessed to BioPort for box return) from 1he box. Request FedEx/DHL carrier wait for TempTale. 
4. Put TempT ale in the FedExiDHL envelope and hand back to FedEx/OHL carrier. Send via Priority Overnight. 
5. Immediately secure vac:clne in the required refrigerated storage environment (2 to 8° Celsius, which is equivalent 
to 36 to 46° Fahrenheit), DO NOT FREEZE. 
6. Provide FOMB with TempTale FedExJDHL track!ng/alrbUI #. 
7. Enclose all packaging contents In shipping box and put FedEx/DHL label on box (for relum to BloPort). Call 
FedE:<IDHl for pickup. Send via Plfority Overnight 
8. Assure stot:k record accountability for the vaccine Is established JAW servtce regulations. 
9. ' TO I OFtlMB. 

6 FDMB wiiJ_upon receipt and examination of the TempTale: i ~~~ Receiving Official or Authorized Altemlrte w~:;:sults. 

.7. i I 

ARMY: USAMMA Focused !X:m"ibutJon Management Branch(Jl'DMB).· Mr. Oavid Org!er, Mrs. BoMle Pereschuk, Mrs. Kand! Barnhart, 
Mr&. Jackie Graff, Mrs. Toscha stanley, and Mrs. Klty Reese DSN 343-41281412114411141981431&'4320 (301) 619-
412814121!441114198/431814320, FAX X4468USAMMA, Pllarnuteist!CORo MAJ MateC.Wuafte, DSN 343-4$09 (301}619-4309, FAX ,, .. 
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HANDLING INSTRUCTIONS OF ANTHRAX VACCINE SIDPMENT 
·INFORMATION PAPER 

1. PURPOSE: To give detailed instructions on the receiving and processing of the Anthrax Vaccine. 

2. GENERAL INFORMATION: The Secretary of Defense has assigned the Army as the Executive 
Agent for the Anthrax. Immunization Program. The Surgeon General of the Army is responsible for 
command and control of this program. This paper details the necessary receiving and handling 
instructions to be followed by each activity. This vaccine must be handled as a critical medic"al materiel 
item requiring the utmost control. 

3. ANTHRAX VACCINE INFORMATION: The vaccine must be refrigerated and maintained at 
temperatures between 2 to 8 degrees Centigrade (36 to 46 degrees Fahrenheit). DO NOT FREEZE. The 
refrigerator must be monitored electronically or manually and recorded on a routine basis. The stock 
number for this vaccine is 6505.01-399-6828. 

4. SHIPPING INFORMATION: All shipments will originate from Bio Port, in Lansing, MI. Tbe 
carrier will beD~ or FedEx. Shipment tracking information for DHL is av · le via the Internet at 
www.DID...com or 1-800-225-5345 and for Federal Ex.press at w edex. o or 1-800-463-3339. 
USAMMA will notify each receiving activity with t~e ipment c r (air bill number). 

5. RECEIPT INFORMATION: Upon~of kage: 

a. If contents are g re ipt otify USAMMA immediately with details of 
I. Inspect the packagefitents ~· ge. 

refusal. · 
b. If contents are in factory condition, receive and process documents in accordance with 

local procedures. 
c. Open shipping container and remove the digital temperature control monitor (TempTale©)" 

included in every container. Place vaccine in Refrigerator. 
d. In the provided pre-addressed. DHL envelope, send the monitor back to USAMMA using 

Priority Overnight. Return the provided envelope Priority Overnight before COB 
the day of receipt. 

e. Call USAMMA to confirm receipt of vaccine and provide the priority overnight airbill 
number for the TempT ale. 

2. DO NOT RELEASE VACCINE TO END-USER UNTIL AUTHORIZED BY USAMMA. 
(Release authorization will be electronically tr.msmitted to the receiving activity once the temperature 
control monitors ate received, downloaded and approved by USAMMA staff pharmacist.) 

6. SECURING SHIPMENT: 
1. DO NOT FREEZE~ Vaccines must be refrigerated at temperatures between 2 to 8 
degrees Celsius (3646 degrees Fahrenheit). 

a. The receiving activity will not release the vaccines from refrigerated storage until tbey 
receive authorization from USAMMA~ 

7. POINTS OF CONTACT: Mr. Dave Orgler, Mrs. Bonnie Pereschuk, Mrs. Kandi Barnhart, Mrs. 
Toscha Stanley. Mrs. Jackie Graff and Mrs. Kitty Reese. Focused Distribution Management Branch, 
DSN 3434128/412114411/43181419814320 or COMM (301) 6194128/412114411/43181419814320, 
FAX 301-6194468, cell phone 301-676-0857. 
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ARMY <Executive Agent} 
USAMMA Focused Distribution Management Branch (FDMB} 
DSN 343-4128/412114411/419814320/4318 or COMM (301) 619-4128/4121144111419814320/4318, 
FAX DSN 343-4468 or COMM 30!-619-4468 

AIR FORCE 
MSgt Shelia A. Brown 
DSN 343-4122 or COMM (301) 619-4122 or PAGER (888) 485-3221, FAX 301-619-2557 

MSgt Dale Clark 
DSN 343-4172 or COMM (301) 619-4172 or PAGER (888) 587-9892, FAX 301-619-2557 

NAVY 
LCDR Honunan 
DSN 343-3065 or COMM (301) 619-3065 

LT Byron Owens 
DSN 343-3086 or COMM (301) 61 

U.S. DEPARTMENT F ST 
Michael Wertz I f 
Ollie"' 202-663-1486',-· 
Fax: 202-663-1613 
Mobile: 410-382-2119 
E-mail: WertzMM@state.gov 
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ANTIBIOTIC LOGISTICS FOR THE ANTIIRAX VACCINE 
CONT~GENCYPROTOCOL 

The antibiotics employed in this protocol are considered concomitant medications. The Services 
will manage the supply and distribution of these antibiotics within the nonnal medical supply 
channels in the same manner as all other pharmaceuticals. These agents are incorporated as part 
of the Army Division-Ready Brigade Sets, which are demgned to support 5,000 troops each and 
are included in Army Prepositioned Stocks. The other Services have similar Prepositioned 
stocks of materiel to support rapid deployment to multiple theaters of operation. 

Ciproflox.acin is approved to reduce the incidence or progression of inhalational anthrax 
following exposure to aerosolized B. Anthracis spores. whereas doxycycline and penicillin are 
approved for treatment of anthrax disease but not for post-exposure prophylaxis. As such they 
are not considered investigational agents under this protocol. These antibiotics are also indicated 
for many other diseases and as such are not solely designated as Medic iological Defense 
Materiel. These agents will be managed within normal m · logis · channels down to the 

medical units for eventual issuelpresc · · at the ion/ pany 1 el. These products are 
Division (Division Medical Supply Office) !eve~, d then f er iss to line as well as 

purchased in several pack~' zes an fignra ; ore, rep ging for individual 
issue, including appropri . Ia ing f; divid i st be completed at the unit level. 

When employed under this col, e antibiotic issued to an individual will be documented on 
the informed consent form. scriptions will .contain appropriate labeling to ensure directions 
for use are clearly conveyed to the individual, with emphasis placed on continuing therapy until 
directed to stop by medical authorities. and to seek medical care should adverse reactions occur. 
The gathering of safety information concerning the combination of vaccine and antibiotics is a 
key component of this protocol; therefore, troops must be vigilant in their detection and reporting 
of adverse events. 
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Contingency Protocol for Vacdnalion of Volunteers with Anthrax Vacdne Adsoriled (AVA) to Proted againstBacillw antltraeis Spores 
Subjec!ln Rlspo!lle Form 

PLEASE USE BLACK INK ONLY 
Last Name Flffil Name 

L-1 ..1-l _,_l.....li_L_.L..L...L..J._L_L...JI I I I I I I 
Ml 

0 I I 
SSN Rank rn I I I 

Gender 
0 Male 0 Female Ra<e .. ; ___ _ I I 

Anthrax Vaccination No. D 
Did yoa have any readlon at the injedlon site? D Y ~ Ll No 

Use the rulers below to answer questions about size of redne~; 

Did you bavtany other 1r1ttt1 o! a Yes D No 
!!letioD wilhln 3 days after 

5crn------10cm-------------
Redness<5cm(!esslhan2ioches) D Yes a No 
Redness5-!0crn(2~4inches) a Yes D No 
Redness>l0crn(mo~lhan4inches) a Yes a No 
Swellingofannbelowelbow D Yes D No 
Pain lh~ limi!J:d motion of elbow a Yes a No 
l.oodized itcling a Yes a No 
Lumpor"koor rl Yes LJ No 
M~cle soreni!S ~ Yes ·i··v No 

For Z.<eb an.r IIC!Mng lheanthrana«<ne: 1 J 
Were)llllhos~talizcdforanyreasoointho~ a Yjs ;' a o 
2 weeks? .~ .... 

Did you go ~ sick call or for an oulpal~nl j Yes a No 
medical visit for any reason in those 2 weeks? 
Did you miss one shift or more of work in a Yes J No 
t101e h"ks duero illness? 
lndicile number of days of work missed in 
th01e2wecksdu ~·IIIII!! e I . 

vacdltation: 

Loss ofappeti~ D Yes 
Headaclle a Yes 

"}''''~ 
' .• D Yes 

D Yes 
a Yes 
[j Yes 
0 Yes 
0 Yes 
D Yes 
D Yes 
Cl Yes 

Reaction( Jwentawaywithiw. _24hr! _48hrs _1dal' _14days _olh~ 
Reaction I lwentawaywithin: 24hr! _48hr! _Jda~ _14da~ _olh~ 

Which antihlotic dW you tate? J Ciproflomin D!Joxycydine tl PenVK D Othlr 
Did you e!pCrien<e any problems ~king the antibioticsioce yoor Jut vaccination? 0 Yes D No 
If vcs. describe: 
Commen~: 

Signature Date 

C·2 

a No 
a No 
D No 
D No 
a No 
a No 
D No 
D No 
0 No 
0 No 
D No 
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Dear Service Member, 
You participated in a ~ntingency Protocol/or Vtrecination of Volunteers with Anihrox Vaccine Adsorbed (A VA) 
to Protect ayalnst Badllus anthracls Spores 

''-----------------------.-.==~~~~------------------------Theater of Operation 

We would appreciate your assistance in evaluating any side effects that you may have experienced within 48 hours 
after receiving anthrax vaccine. 

Print Name Social Security Number 

Number of anthrax vaccinations received:-------------------

INSTRUCTIONS: write the dose number (l, 2, 3, 4, 5, 6, 7. etc.) that you had a reaction atainst in the box:es under 
Dose No. for local reactions and for systemic reaclions. Check small box below that number for reactions 
associated with that shot. You can write reactions to as many as four doses of anthrax vaccine. 

T Local reactions: 

DoseNo. i 
Enter the anthrax vaccine dose llUmber(siin e boxes t t left. 

1--+-+-+--1 Redness and/or 1 g 2 to hes in a di ·on. 
1--+--+--H :.,, and/"'~~-g less~·nches · di . 

1--+-+-+--1 Redness and/or en· g more 4 inc in any direction. 
f-::}:}:=1=~ Pain or swelling at mited di not prevent your using your arm. 
1- Incapacitating , welling, or tenderness that prevented you from using your arm. 
'--'---'-'---' Other (please describe)-----------------------------

G<nerallud reactions: 
Dose No. 

1--+-+-+--1 Enter the anthrax vaccine dcse numbers( s) in the boxes to the left. 
None 

1--+-+-+--1 Fever, fatigue, muscle aches, nausea. or headaches that did JWtlimit your activity. 
1--+-+-+--1 Fever, fatigue, muscle aches, nausea, or headaches that did limit your activity. 
1--+-+-+--1 Severe incapacitating reaction that resulted in quarters or hospitalization. 

(please describe)-------------------

Resolution of reaction(s): 
Dose No. __ Reaction ''---___-J) went away within:_ 24 hrs _ 48 hrs _ 7 days_ 14 days_ other_ 
Dose No. __ Reaction(_ _)went away within:_ 24 brs. _ 48 hrs _ 7 days_ 14 days_ other_ 

Dose No. _Reaction f \went away within:_ 24 hrs _ 48 hrs _ 7 days _14 days_ other_ 

Dose No.-.!..-- Reaction ( ) went away within: 24 hrs 48 brs 7 days 14 days other_ 

Experience with antibiotic: 
What antibiotic did you take? 0 Ciprotlox.acin c:J Doxycyline LJ PenVK 0 Other 
Did you take all doses of the antibiotic? 
_<5 __ 5-10 __ 11-20 __2140 __ 41-60 __ 61-80 _SHOO _101-120 __ >120 
Did you experience any reaction to the antibiotic?_ Yes No 

If yes, describe'--------------------------------------

Signature Date 
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Contingeoq Protocol for Vaccination of Volunteers with Anthrax Vstdne Adsorbed (AVA) to Protectagailll!lldas IIJIJiuat~ Spom 
B811line Health Questionnaire 

PLEASE COMPLETE USING BLACK INK ONLY 

DEMOGRAPHIC INFORMATION 

I I I I I I I I I I I 
First Name MI SSN 
I I I I I I I I I I 0 r=l ,_1 .,....,...,...,.....,....,--,-, 

Las! Name 

Rank Gender. OMale ~Female Rate:. ______ _ 

I I I 
Allergies: Medication DYes ~o If yes, identify _____________ _ 

MEDICAL HISTORY Identify any history of or cUllen! conditions to the best of yoor knowledge. 

Cardiac (Heart) ~Yes ~o 

Respiratory (Breathing) ~Yes ~o 

Gastrointestinal (Stcimeh) ~yes ~o 
' 

"" ' I 
Mu~euloskele~l DYes CINe l 
Psychiatric (llepreision) C!Yes ~o : i 

' 

Neurolo~cal (Seizures) 11Yes ~o 
Genilourinary (Kidney) C!Yes ~o ·; 
Gynecologic (incl. pregnaney) LIYes ~o ! 
Integumentory (S~n) DYes ~o ! ·' J 
Anyotherchronicillness DYes ~o J-i>.~~~--------

~ 
.. 

.,. l.l 
' n ' ' p 

Date of Qnsed 
Diagnosis 

_j_j_ 
_j_j_ 
_j_l_ 
_j_j_ 

... J....L 
_/_j_ 
_j_j_ 
...)...)_ 
_j_j_ 
_j_j_ 

Do you currently like any medications? ~Yes Ll No If yes, liS!. ___________ _ 
Do you like nutritionul supplements? DYes LINe !!yes, liS! ___________ _ 
Do you smoke? DYes ~o If yes, how much (pack!lday) and how long (No. of years)? __ _ 
Do you use sJnekelesstobacco? DYes Cl No If yes, how long (No,of years)'·---
Rate your overall health: 0 Excellent C! Good 0 Fair (J Poor 
Hove you ever had a reaction to an antibiotic? DYes 0 No If yes, describe----------

How many doses of antluax vaccine have you received? (J None CJ I ~ 2 nl ~ 4 ~ 5 C! 6 C!1 C! _ 
Have you ever had a reaction to an anthrax vacdnstion?DYes ~o If yes, describe---------
Have you been ~ven an antibimicfor this protocol? DYes ~o If yes, which? C! Ciprofloxacin Cl Doxycyli"' Cl PenVK (J Other 
Howmanydoseshaveyoutaken1_<5 _5·10 _11-20 _21-40 _41-611 _61·80 _81·1110 _101·120 _>120 

Volunteer Sign•ture Date Witness Signature 

D·2 "'"' 



BB-IND ; PY ; Log A·_ Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Adsorbed (A VA) to Protect against BaciU hracis Spores 

USAMRIID XX Monih.iooi (SRC XX XXX XX} (HUC XX XXX )' HSRRB XX XXX XX} 

0511~1 



BS.IND : FY _: log A·_ Conting"cy l'rolocollm VO<Onllion of Volu!IIWi wilh 
Antluax Vl<Cine Alho!led (AVA) ~ l'roltct against &cillw lllll!raro SyJ!~ 

USAMRIID XX Month2001 (SRC XX XXX XX)(HUCXXXXX XX) (HSRRB XX XXX XX) 

Contingency Profooll for Vaccination of Volunteers with Anthrax Vaccine Adsorbed (AVA) Al'l2r 
to Protect against Bacillus anlliracis Spores 

CLINICAL PROTOCOL DEVIATION FORM 

Military Medical Facility ______ _ Principal Investigator ________ _ 

Initials/ Volunteer Description of Deviation Action Taken 
Date SSN 

' 

' 

Signature of Principal Investigator ________ _ Date ______ _ 
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APPENDIXG 
QUALITY CONTROL AND ASSURANCE 

1. GENERAL 

The Quality Assurance Division, U.S. Army Medical Materiel Development Activity 
(USAMMDA) will provide retrospective monitoring for the anthrax vaccine contingency 
protocol. No prospective monitoring is planned. The protocol will be monitored for GCP 
compliance, verifying adherence to the protocol and the completeness and exactness of data 
entry at the conclusion of each contingency. The monitor win review the protocol files, 
volunteer consent forms, service-specific databases (case report fonns), original source 
documents, and logistical records upon ani val at USAMRIID, the permanent record site. 
Upon completion of each review, the monitor will brief the Clinical Project Manager of 
findings and issues in need of resolution. A written report of the findings and 
recommendations will be circulated and provided to USAMMDA, the Sponsor~ s 
Representative. 

2. SUBJECT DOCUMENT FILE REVIEW PLAN ~~ ;·r· 

USAMMDA's Quality Assurance i'tision pe7A:nel wJl onitor e protocol records at 
Fort Detrick. Marylon reco · ·11 be wed.:~; completion of the protocol for 
each contingency, wi~~onit , viewiJ!g more than 50 records per day. 

3. QUALITY ASSURAJ,.Ji;tO OR 

USAMMDA's Quality Assurance Division will monitor items listed on the Quality 
Assurance Office Anthrax Contingency Protocol, see Attachment I. 
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ANTHRAX VACCINE INFORMATION PAPER 

Background on Anthrax 

Anthrax has been recognized as an illness for centuries. The spores that cause anthrax can survive 
in soil for decades. The disease used to be common where livestock grazed. Animal anthrax is 
controlled with a vaccine for cattle and other animals. Natural human infection usually results 
from people touching infected animals or animal by-products. In addition. rarely, there are 
occupational cases of inhalational anthrax due to the inhalation of aerosolized anthrax spores. 
Inhalational anthrax is the most lethal form of anthrax, because it is difficult to diagnose and 
because it progresses so rapidly. 

Threat 

Anthrax spores are a known biological weapon. In fact, anthrax tops the Department of Defense 
(DoD) biological threat list. An aerosol of anthrax is odorless, colorl~teless, and difficult 
to detect. It is easy and cheap to produce. Anthrax spores c!:'* store or a long time and can 
be dispersed by a variety of weapons. Small amou ts of an can p uce large numbers of 
casualties among unprotected people. ~xampl!~ ace tal aer . lized release of anthrnx 
spores from a military mi:t':~logy t i y in tbi er s. iet Union in 1979 resulted in at 
least 79 cases of anthrax inrtt)n and umanjl s. 

Inhalational Anthrax J..} · 

Inhalational anthrnx occurs when anthrnx spores enter the body through the lungs. Spores go to 
the lymph system where bacteria multiply and produce deadly toxins. The toxins cause bleeding 
and destruction of the brain or vital organs in the chest. Most people die as a result. Figure l 
compares a nonnal brain with a brain of a person who died from inhalational anthrax. The initial 
symptoms of inhalational anthrax include sore throat, mild fever. and muscle aches. Symptoms 
can rapidly progress to severe difficulty breathing and shock. After symptoms appear, about 
80% of people with inhalational anthrax die, even if they get treated with antibiotics. 
Inhalational anthrax does not spread from person to person. 

Anthrax Vaccine 

The anthrax vaccine (Anthrax Vaccine Adsorbed) is manufactured by BioPort Corporation, 
Lansing, Michigan. It has been licensed for prccxposure prophylaxis by the U.S. Food and Drug 
Administration since 1970. The vaccine is a sterile product made from bacteria (Bacillus 
anthracis) that are avirulent (cannot cause disease themselves). It contains no whole bacteria. 
neither live nor dead, so it is impossible to contract the disease from the anthrax vaccine. The 
vaccine contains protective antigen (PA}. which is the common disease..causing protein in all 
anthrax strains that cause disease, so the vaccine is expected to provide protection against all 
strains. The vaccine is deposited on the surface of a chemical called aluminum hydroxide to 
increase the number of antibodies that the body makes in response to vaccination. 
Benzethonium chloride and formaldehyde are added as preservatives. 
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The anthrax vaccine to be used in the contingency protocol is classified as an Investigational 
New Drug (IND) because (I) administration after exposure to anthrax spores has not been 
approved by the FDA, (2) some of the dosing schedules include vaccinations at times that are 
outside the schedule approved by the FDA, and (3) some unreleased lots of the vaccine may be 
used with this protocol. The FDA wi!l,have reviewed the safety and potency of and accepted any 
unreleased lots used in this protocol. 

The Human Brain 

Normal Brain Brain of a person who died 
from lnhalatlonal anthrax 

Note that the UIIUally clear fluid which surrounds the 
brain becomes bloody from the anthrax Infection. 

' 

The standard dosing schedule of anthrax vaccine involves three doses at 2-week intervals, 
followed by three more doses given at 5- to 6-month intervals, plus annual boosters. Subjects 
participating in the contingency protocol will be given the number of doses sufficient for post­
prophylaxis treatment rather than the complete series of vaceinations needed for protection. As 
few as two doses produce a rapid increase in the number of protective anti-anthiax antibodies in 
the bloodstream. ·Three doses of vaceine given 2 weeks apart should provide antibodies in the 
shortest period of time. Antibiotics protect against anthrax in the •hort term, whereas 
vaccination provides more durable protectio~_. 

Efficacy of the Anthrax Vaccine 

The potential effectiveness of the anthrax vaccine for treatment after aerosolized exposure to 
anthrax. spores is based on human and animal research. The only clinical study to evaluate 

-'""" ""''"''"""' 
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protection of a vaccine containing protective antigen was conducted from 1955 to 1959 in goat 
hair workers at risk for anthrax. People who were fully vaccinated developed anthrax disease 
92.5% less often than those not vaccinated. An outbreak of inhalational anthrax occurred at one 
miii during the study. Five cases of inhalational anthrax occurred among 448 unvaccinated 
workers at that miil (combining both placebo recipients and the unvaccinated observation group), 
compared to no cases among 149 fully vaccinated workers at that mill. Despite the trend toward 
efficacy, the number of cases of inhalational anthrax was too low for the difference between the 
vaccinated and unvaccinated groups to be conclusive statistically. 

The anthrax vaccine provided more than 95% protection in rhesus monkeys against inhaled 
anthrax spores. In five studies of rhesus monkeys given either one or two doses of anthrax. 
vaccine, 62 of 65 vaccinated animals (95%) survived a Jethal aerosol challenge with hundreds of 
times the median fatal dose. In the various studies in monkeys, 18 unvaccinated animals were 
challenged, but none survived. 

Safety or Anthrax Vacdne 

Several studies have shown that anthrax. vaccine is safe, wi inci of side effects after 

occasionally cause adverse reactions!., ly the mil 1 ke a so or "flu"-1ike 
symptoms. No deaths hav~au anthr cin n. 

Based on data obtained du g ye perience with anthrax vaccine, it is expected that up 
to 30% of men and 60% of receiving the vaccine wilt experience some mild adverse 
effects at the injection site, for eumple: 

• A sharp, stinging or burning sensation immediately upon injection is common, usually lasting 
less than 1 minute 

• Redness, itching, swelling (lasting a few days): 
• Less than l inch: men up to 30%. women up to 60% 
• 1 to5inches: 1%to5% 
• Greater than S inches: up to 1 %; in these cases. swelling may extend below the elbow 

• Soreness, tenderness, or Iocal pain in 8% to 19% 
• Lump: 30% to 90% (may persist a few weeks) 
• Women tend to have higher rates of local reactions than men 
• For both men and women, most injection-site reactions fast 1 to 3 days and go away on their 

own. 
• The frequency of tenderness, lumps, and redness tends to decrease as the frequency of 

injections (up to three) increase, whereas itching and swelling tend to increase. 

These rates of adverse reactions are similar to those for other vaccines, including the generally 
mandatory childhood vaccines, DTP (diphtheria-tetanus-pertussis), MMR (measles-mumps­
rubella), and other vaccines, such as hepatitis A and yellow fever, administered to military 
personnel. 
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The following systemic events (reactions away from the injaction site) have been reported: 

• From 5% to 35% will notice: 
• Muscle aches. joint aches, chills, low-grade fever, no appetite, headaches, nausea, 

malaise, related symptoms 
• These symptoms usually go away in a few days, less than a week 

• Serious allergic reactions occur (less than 1 per 100,000 doses) 
• Reactions requiring hospitaliZation occur less than once per 100,000 doses: 

In a study conducted in Hawaii, the number of subjects experiencing systemic reactions declined 
from about 8% after the first dose, to 5% after the second dose, and 3% after the third and fourth 
doses. These systemic reactions are similar to those experienced by recipients of other vaccines, 
such as the hepatitis A vaccine (pain in 22% to 51%, heedache in 15%) and the typhoid Vi 
vaccine (pain in 27% to 56%, malaise in 4% to 37%, fever in 2% to !I%, and headache in II% 
to 27%). 

As for long-term effects, nearly I,600 laboratory workers at Fort D_':_y ',!; .,land, have 
received approximately 10,500 doses of. anthrax vaccine sin~e e:''' 1970s. A number of · 
individuals have received over 20 doses of anthrax~cine. ne dev oped unexplained · 
symptoms doe to repeated doses of ~!her v ines th "ved .No patterns of delayed 
side effects to anthrax vaccP' ave b und. · · :. ,. 

As of January 2001, about · ion d f anthrax vaccine hed been administered to about 
500,000 service members. .. , · : · ~· 

The Department of Defense uses the FDA's Vaccine Adverse Event Reporting System (V AERS) 
to report events potentially related to any vaccination. The Anthrax Vaccine Expert Committee, 
(AVEC), a panel of civilian academic medical experts, reviews all V AERS reports related to 
anthrax vaccine. As of October 2000, AVEC had reviewed 1,203 V AERS-1 reports.· Of these, 
48 involved hospitalization, 10 of which were certainly or probably caused by anthrax vaccine. 
AlllO involved allergic, inflammatory reactions-at the injection site. Another 172 involved loss 
of duty for more than 24 hours, and the remaining 983 were categorized as other than serious, 
involving neither hospiWization nor loss of doty of more than 24 hours. 

Use of Vaccine as Part of Post-Exposure Treatment 

The use of anthrax vaccine after a person is exposed to anthrax spores is not specifically 
identified in the prodoct labeling approved by the FDA. This means that the FDA has not 
evaluated the safety and efficacy of anthrax vaccine for the prevention of anthrax disease when 
used after exposure to anthrax spores. However, because the objective of producing anthrax 
antibodies in the blood stream is the same both before and after exposure, the Advisory 
Committee on Immunization Practices of the Center for DiseaSe Control and Prevention 
recommends a combination of antibiotic therapy and vaccination according to a standard · 
schedule (0, 2, and 4 weeks). The Comrnirtee's recommendation is based on studies in monkeys 
that have shown antibiotics in combination with post-exposure vaccination to be effective in 
preventing disease after exposure to anthrax spores. In one study, groups of monkeys received 
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(a) one of three antibiotics, (b) vaccine alone, or (c) an antibiotic and anthrax vaccine. 
Antibiotics were given for 30 days, and the anthrax vaccine was injected on days 1 and 15 of the 
antibiotic schedule. Two important points: first, in each group where an antibiotic alone was 
given (without vaccine), once the antibiotic was stopped, some animals died from inhaJationai 
anthrax as far out as 28 days after stopping the antibiotic (58 days after the exposure). Secondly, 
none of the monkeys given antiobiotics alone developed antibodies to anthrax although 
antibiotics did prevent infection from fully developing. Only the vaccinated monkeys survived 
exposure to anthrax spores after the antibiotics were stopped. When exposed to anthrax spores a 
second time, only animals that were vaccinated and had antibodies to anthrax survived. Because 
the duration of protection from vaccination is not known, persons at risk may require additional 
vaccinations should subsequent exposures occur. The side effects associated with using the 
anthrax vaccine after exposure should be the same as those associated with pre-exposure 
administration. ht the monkey studies, adverse reactions with the antibiotic-vaccine treatment 
did not differ from those that occurred when either was administered alone_ 

Conclusion 

Anthrax is a deadly biological weapon. For 30 years, the a v ci e has been used to 
prevent this extremely lethal disease- The number fvacci f ns give to date exceeds 2 

used vaccines. The risks o usi anth vacci in- mbination with antibiotics should not 
differ from the risks of rec vi the a · tic and the vaccine alone. Efficacy of the post-

expectations based on pre~· e dies line •th experiences with commonly 

exposure antibiotic-vaccin men has been shown to result in long~term survival in studies 
conducted in rhesus monkeys_ 

You may obtain additional information about the anthrax vaccine from your health care provider 
or the A VIP web site: http:l/www.anthrax.osd.mil 

Individuals who dedde not to partidpate In or to withdraw from the anthrax 
vaccine contingency protocol are advised to complete the antibiotic 
prescribed to prevent B. anthnu:is spores from emerging and causing 
potentlally retbal disease. 
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ANTIBIOTIC INFORMATION PAPER 
for 

ANTHRAX VACCINE CONTINGENCY PROTOCOL 

The antibiotics ciprolloxacin, doxycycline, or penicillin are the drugs of choice for the treatment of 
anthrax, including inhalational anthrax, which is the most lethal form of the disease. Treatment needs to 
begin before symptoms appear. Use of the antibiotics can keep individuals alive until their bodies can 
build a long-lasting immunity to anthrax via vaccination. After symptoms appear, however, ·inhalational 
anthrax is almost always fatal, regardless of treatment Because taking an antibiotic could be the 
difference between life and death, each dose must be taken as ordered for 60 days unless otherwise 
insnucted by a health care provider. 

CIPROFLOXACIN 

Ciprofloxacin (CIPRO"') is approved by the Food and Drug Administration (FDA) to treat and protect 
individuals who become exposed to Bacillus anthracis spores administ an aerosol. The 
recommended treatment after exposure ·to inhalational anthrax · mg en orally every 12 hours for 

. . ciprofloxacin or other antibiotics in the qRne f: . · · .:. · 

How to take CIPRO: Take C . with (excl · ilk or yogurt) and at least one large glass of 
water. The antibiotic worl<s cR:n th unfof medicine in your body is kept at a constant level, 
so take 1 tablet every 12 hou~:::t days. If you take any of the following-zinc, iron, sucralfatei 
Videx® (didanosine), and antacids that contain magnesium, calciunl, or aluminum-take them 6 hours 
before or 2 hours after taking CIPRO. 

Side etTeets: CIPRO may cause stomach upset, loss of appetite, diarrhea, nausea, drowsiness; or 
headache during the first few deys as your body adjusts to the medication. If these symptoms persist or 
become severe, infonn your health care provider. Promptly report new pain or tenderness· {tendonitis) iri 
arms or legs. Also report any vision changes, restlessness. ringing in the ears, or mental changes.· In the 
unlikely event that you have an allergic reaction to this antibiotic. seek immediate medical attention. 
Symptoms of an allergic reaction include rash, itching, swelling, fever, or trouble breathing. If you 
notice any other effects, contact your health care provider promptly. · 

Precautions: Before taking CIPRO, tell your health care provider if you have a medical history of 
epilepsy, kidney disease, tendon problems, nervous system disorders, liver disease, blood vessel 
problems, and any drug allergies. Use caution driving or performing tasks requiring alertness if this 
medication makes you dizzy or lightheaded. Alcohol can make the condition worse. CIPRO can 
increase sensitivity to sunlight, so avoid prolonged sun exposure. Wear protective clothing and a 
sunscreen to minimize sun sensitivity. This medication may be taken during pregnancy. 

Drug Interactions: Tell your health care provider of all medications that you are using (both 
prescription and nonprescription), especially of other antibiotics, theophylline, warfarin, cyclosporine, 
live bacterial vaccines, probenecid, sucralfate, quinapril, didanosine, iron, zinc, and antacids that contain 
magnesium, aluminum, or calcium. 
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Caution: CIPRO may increase or extend the effects of caffeine and theophylline. 

DOXYCYCLINE 

Doxycycline is approved by the FDA to treat anthrax. The recommended treatment is 100 mg given 
orally every 12 hours for 60 days. The antibiotic should not be given to anyone who has had a serious 
allergic reaction to any tetracycline product 

How to Take DoxycycDne: Take doxycycline with food and at least one glass of water. The antibiotic 
works best when the amount of medicine in your body is kept at a constant level. so take 1 tablet every 
12 hours. Do not lie down for at least l hour after taking this drug. A void taking antacids containing 
magnesium. aluminum, or calcium; sucralfate; iron preparations; or vitamin (zinc) products within 
3 hours of taking this antibiotic. 

Side Effects: Doxycycline may cause nausea or diarrhea. In the unlikely event that you have an allergic 
reaction to this antibiotic, seek immediate medica] attention. Although the occurrence is unlikely. dark 
urine, yellowing of the eyes or :skin, persistent sore throat or fever. unus · ng or bruising, unusual 

immediately to your health care provider. Use of tetra cline · g the! half of pregnancy may 
fatigue, white patches in the mouth, or unusual vaginal dischar!hings uld be reported 

cause permanent discoloration of the tee ffsprin If you e an all ·c reaction to this 
antibiotic, seek immediate m · ttenti . ympt of !Ill gic reaction include rash, itching, 

Precautions: Before taking cline, tell your health care provider if you have a medica! history of 
yeast infections of the mouth, ·kidney or liver problems. esophagus problems or trouble swallowing 
(hiatai hernia or reflux/heartburn), and any drug allergies. Use of this antibiotic for prolonged periods 
may result in an infection (e.g., oral, bladder, or vaginal yeast infection). Doxycycline can increase 
sensitivity to sunlight, so avoid prolonged sun exposure. Wear protective clothing and a sunscreen to 
minimize sun sensitivity. 

Drug Interactions: Tell your health care provider of all medications that you are using (both 
prescription and nonprescription), especially antibiotics (penicillins/cephalosporins such as ccfuroxime), 
antacids, vitamins/minerals (such as zinc), iron supplements, bismuth subsalicylate. sucralfate. 
carbamazepine. phenytoin, barbiturates like phenobarbitai, blood thinners like warfarin, or 
methoxyflurane. Use of doxycycline may make birth control pills less effective. 
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PENICILIJN V POTASSIUM 

Penicillin V Potassium (Pen VK) is approved by the FDA to treat anthrax. The recommended treatment 
is 500 mg given orally every 6 hours for 60 days. The antibiotic should not be given to anyone who has 
had a serious allergic reaction to any peniciHin. 

How to Take Pen VK: Take Pen VK on an empty stomach (1 hour before or 3 hours after meals) with 
at least one glass of water. The antibiotic works best when the amount of medicine in your body is kept 
at a constant level, so take 1 tablet every 6 hours. 

Side Effects: Pen VK may cause stomach upset, diarrhea, nausea, and vomiting during the first few 
days as your body adjusts to the medication. If these symptoms persist or become severe, inform 
your health care provider. If you have an allergic reaction to this antibiotic, see immediate medical 
attention. Symptoms of an allergic reaction include rash, itching, hives, fever, or trouble breathing. 
If you notice any other effects, contact your health care provider. 

Do NOT stop these antibiotics without the approval 
of your health care provider. 

H-9 ...... 
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INFORMED CONSENT FORM 

Contingency Protoc:ol for Vaccination of Volunteers with Anthrax Vaccine Adsorbed 
(AVA) to Protect against BacilliiS anthraeis Spores 

A. Basis for Participation 
You are being asked to provide your consent to an investigational treatment for your exposure to anthrax 
spores. According to current recommendations from the Centers for Disease Control and Prevention 
{CDC). the best treatment after exposure to anthrax is a combination of an antibiotic and anthrax vaccine. 
The Food and Drug Administration (FDA) has licensed Anthrax Vaccine Adsorbed (AVA) to be given to 
people before they face potential exposure to Bacillus anthracis spores (the cause of anthrax disease). 
However. FDA has not licensed the vaccine for post-exposure treatment or for use in combination with 
antibiotics. Such use is, therefore, considered investigational and requires your consent to receive the 
anthrax vaccine. 

The basis for recommending antibiotic and vaccine together comes from strictly controlled stUdies in 
monkeys. not from studies in humans. Because human exposure to anthrax~ cannot be controlled. 
the survival of people receiving the antibiotic and vaccine toge y no the same as in the animal 
studies. The studies in monkeys showed antibiotics in mbi~ati 1 )Vith post xposure v~ination to be 
effective in preventing anthrax disease.~exposu an llk>res, mo eys given antibiotics 
alone were only protected from isease d ·n treat t mals died stopping the antibiotic}. 
whereas monkeys given anti ti and v e survi Cd r stopped receiving antibiotics. This 
means that these animals de_e ;m ; aga;n an and cont;nued to be protected even after 
stopping the antibiotic. ·v 
The anthrax vaccine to be used in this study is dassified as an Investigational New Drug (IND) because 
(1) administration after exposure to anthrax spores has not been approved by the FDA, (2) some of the 
dosing schedules include vaccinations at times that are outside the schedule approved by the FDA, and (3) 
some unreleased lots of the vacdne may be used with this protocol. 

You are being asked to volunteer to be vaccinated with doses of AVA that the FDA has not released. 
These doses will be replaced with FDA licensed and released doses of anthrax vaccine as soon as they 
become available. AU antibiotics to be used in this protocol have been approved by the FDA: 
ciprofloxacin for treatment and prevention of anthrax after exposure to aerosolized anthrax. spores and 
doxycycline and penicillin V potassium for treatment of anthrax. 

You have been given information papers on the anthrax vaccine and the three antibiotics that may be used 
in this protocol. lf you have questions about anything in them. ask your health care provider for an 
explanation. This Informed Consent Form (ICF) explains the purpose of the protocol, the procedures 
involved, infonnation on the potential benefits and risks, and alternatives to participation. Your rights as a 
participant in this protocol are outlined. Please read this document thoroughly and ask any questions that 
may occur to you relating to your participation. Your signature on this docwnent indicates that you agree 
to participate in the protocol. 

Volunteer Initials Date Witness Initials D.., 
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I1 is essential that you understand that: 

• Taking part in this protocol is entirely voluntary. 
• RefusaJ to participate will involve no. penalty or loss of any benefits to which you are otherwise 

entitled. 
• You may withdraw from the protocol at any time without penalty or loss of benefitS to w~ch you are 

otherwise entitled. 

If you decide to withdraw-from the protocol, you will be encouraged to complete the antibiotic·prescribed 
for treatment of exposure to B. anthracis spores. 

B. Princlpallnvestigatorllnvesdgator 

(Name. Title, Location) 

Note: This section ~t be filled in before you sign this form. 

C. Pnrpose of the Study 
• To provide anthrax vaccine to volunteers who are receiv' tibio · for the early treatment of 

exposure to B. anthracis spores. 

clinical cases of aniln the st y pulati r nistration the vaccine. 

D. Anthrax Vaccine 
The vaccine to be used in thi (de 1n the Anthrax Vaccine Information Paper) was 
manufactured by BioPort Co tion. Lansing, MiChigan. The schedule for giving the vaccine under this 
protocol is the same as the schedule for the licensed vaccine. AVA has been licensed by the FDA since . 
1970 to be given to people~ they face potential exposure to anthrax spores. rn this protOcol. the 
vaccine is considered to be investigational becauSe (1) it is being given after potential exposure to anthrax 
spores and along with an antibiotic, (2) the dOsiilg ·schedule has been modified, and (3) ~eleased lots of 
vaccine may be used. The FDA will have reViewed the S'afety and potency of and accepted any 
unreleased lots used in the protocol. · 

E. Alternatives to Reteiving Anthrax Vaeclne 
Protective clothing and gas masks can provide.excellen~ frontline defense, but their effective use requires 
rapid and early detection of the anthrax ·spores. Clothing and masks do not protect the body from spores 
that have been inhaled Current detection devices are: not sufficient to Coinpletely protect against the 
threat. . 

Ciprofloxacin, doxycycline, or penicillin V potassimn. if taken aS prescribed, can be effective if exposure 
to anthrax spores is detected. The CDC recommends post-exposure prophylaxis after aerosol exposure to 
anthrax spores. This may consist of antibiotic therapy alone or a combination of antibiotic therapy and 
vaccination. This recommendation is based on an extensive review of studies conducted in monkeys, and 
professionalppinion. The recommended lntibioticS include ciprofk>xacin, doxycycline, and penicillin V 
potasSium. FDA has approved ciprofloxacin to re4UCe ~ incidence or progression of inhalational anthrax 
following aerosol.exposure to anthraX spores. FpA als.o bas approved doxycycline and penicillin V 
potassium for treatment of anthrax disease. 

Once symptoms of anthrax develop, giving antibiotics reduces the risk of death only slightly. 

L-------------~~~- ~--------------
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F. Potential Benefit 
The benefit of following the prescribed antibiotic regimen cannot be overstated. Sttict compliance with 
both the antibiotic and vaccine dosing schedule could mean the difference between life or death. lf you 
have never received the anthrax vaccine. vaccination may provide an additional degree of protection 
against relapse after you discontinue antibiotic treatment. In addition. vaccination could protect against a 
subsequent exposure to anthra"' spores. Previous recipients of anthrax vaccine could benefit against 
relapse if they are due for a vaccination or if they have not kept their vaccinations current. 

G. Study Procedu""' 
You must be at least 18 years of age (17 years old if active duty) and presumed to have been e"'posed to 
anthrax spores. You must have read the Anthrax Vaccine and Antibiotic Infonnation Papers, and you 
must sign and date this Informed Consent Form before you can receive the anthrax vaccine. 

Before or at the same time that you receive the first dose of the anthrax vaccine, you will be given a 
60-day supply of an antibiotic (check the one you have been asked to take): 0 ciprofloxacin, 
0 doxycycline, or 0 penicillin V potassium (PenVK). You may receive the 60-day supply of 
antibiotics in one or several increments, depending on supply levels. You must tell the health care 
provider if you are aUergic to any of the antibiotics being used in this protocol: will be your 
responsibility to complete the 6Q..day suppl~ of antibiotic. 

If you decide not to participate in or to withdraw from~s conj·n y prot you will be advised to 
complete the antibiotic prescribed for treltof ex to B. thracis s because stopping the 
antibiotic would allow theito e cau ten · lethal disease. 

In this protocol, you wiU not · e the 1 month vaccine regimen needed for protection, but only 
those doses sufficient for hylax.IS treatment. You will be injected under the skin (subcutaneous) 
in the upper ann (deltoid re ) with 0.5 mL of the anthrax. vaccine. To the extent possible, doses will be 
administered in alternate arms to minimize discomfort. If you have never recei'\'ed anthrax vaccine. you 
will be given lUl initial dose. then one dose at week 2. and one dose at week 4.lf you have received fewer 
than three doses. you will receive an initial dose and another dose at week 2. If you have received three 
doses, you will receive an inunediate booster dose, then continue with the FDA-labeled schedule (at 6, 12. 
or 18 months or an annual booster}. You will remain at the vaccination site for at least 30 minutes aftet 
each injection to be observed for any immediate adverse reactions to the anthrax vaccine. You are 
instructed to report adverse reactions that you think might be related to the administration of the vaccine 
to your health care provider. 

If this is the first time you have been given the anthrax vaccine, you will receive a survey form so you can 
report any reactions you might have after vaccination. We also want to know whether you took the 
antibiotic as prescribed. You will be asked to complete the form before you receive your next scheduled 
vaccination (at weeks 2 and 4). You are instrUCted to report any adverse reactions that affect your ability 
to carry out your duties to your health care provider. 

H. Duradon of the Study 
You win remain in the contingency protocol until the contingency protocol has ended, until you have 
completed the required number of vaccinations.. or as instructed by your health care provider. Six months 
after the protocol has ended, you may be among appro"-imately 3,000 volunteers to be sent a follow~p 
fonn to report the experience with the antibiotic-vaccine regimen. You will receive instructions via mail. 
telephone. or e~mail for completing and submitting the form. 
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I. Potential Risks and Discomforts 
Antibiotics: Take ciprofloxacin with food (excluding milk or yogurt) and ·at least one large glass ·of 
water. Do not drink liquids that contain caffeine because the antibiotic can increase the effect of the 
caffeine. Do not take ciprofloxacin with sucralfate, Videx® (didanosine), magnesiwnlaluminum 
antacids, or products containing calcium, iron, or zinc (take 6 hours .before or 2 hours after taking 
ciprofloxacin). Immediately contact your medical care provider at the first sign of a rash or other 
allergic reaction. Report any pain. inflammation, or rupture of a tendon. Ciprofloxacin can increase 
sensitivity to sunlight. so avoid excessive exposure to sunlight. Ciprofloxacin ma:y cause dizziness, 
so you should know how you react tci the antibiotic before engaging in activities requiring mental 
alertness or coordination. 

Take doxycycline with food and at least one large glass of water. Do not take doxycycline with 
magnesiwn/aluminum antacids or products containing calcium, iron, or zinc. Immediately contact 
your medical care provider at the first sign of a rash or other allergic reaction. Doxycycline can 
increase sensitivity to sunlight, so avoid excessive sunlight. Oral contraceptives may be less effective 
when taken with this class of drug. Use of doxy~ycline during the last half of pregnancy may cause 
pennanent discoloration of the teeth of offspring. -

Take PenVK on an empty stomach with at least one large glass of w er. Y uld not take PenVK 
if you have had a previous reaction to Ariy'penicillin._Let your· lC care vider know if you 

·of a rash or other allergic reaction. Otheritons th mi x rience lude nausea, 
vomiting. stomach upset, J2ea. trace i may ess effective whei:rtaken with 

~-~- . 

Do not stop taking · iotics on your own because this will allow the bacteria . 
to emerge and ca potentially ~thal disease. Volu~ initials: ___ _ 

Vaccine: The anthrax vaccine has been safely adrriinistered in the United States shlce-1970. As with 
other vaccines, minor reactions are common. A sharp stinging or burning-sensation ·immediately 
upon injection of the anthrax vaccine is COimnOn; however, it generally goes away within the first 
minute. Serious adverse events occur rarely after any vaccination. Like all vaccines. the .anthrax 
vaccine may cause soreness, redness, itching, and swelling at the injection site. Up to 30% of men 
and 60% of women report mild local reactions, but these reactions usually last oilly a feW days. For 
both men and women, between 1% and 5% report reactions of 1 to S inches in diameter. Larger 
reactions occur about once per 100 vaccinees. A lump at the site occurs _commonly, usually lasting 
for a few weeks, before resolving without treatment.. · 

Beyond the injection site,_ from 5% to 35% wilh.oti~ muscle aches. joint acheS, headaches, malaise, 
rashes, chills, Jow_-grade fever. nau~ or related: symptoms. These s)'mptoms uSually disappear ~n less 
lhan a week. Any vaccine can cause serious ~i:iohs, Such as those requiring hOspitalizatiOn. For 
anthrax vaccine, they happen less than once per 100,000 doses. Severe allergic reactions occur less than 
once per 100,000 doses. 

Discuss with your health care provider whether antihistamines or pain relievers before or after vaccination 
might help reduce bothersome symptoms. Promptly_ report adverse reactions to your health care provider 
before receiving additional vaccinations. · - - · -

If you had an acute allergic reaction to a previous dose of anthrax vaccine, you would generally be 
excluded from future vaccinations. A severe reaction is defined as an acute allergic reaction consisting of 

Volunteer Initials Date WitnAA<: lnifi~lr. 
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a rash, swelling of the face and mouth, and difficulty in breathing. However, because of the high fatality 
rate from inhalational exposure to anthrax spores, you would still qualify for this protocol. Vaccinations 
are routinely deferred until after pregnancy, unless, as in this contingency protocol, inununity is needed 
during pregnancy. If you are pregnant, you will be given the opportunity to take the anthrax vaccine, 
along with the antibiotic. as a lifesaving measure to prot«t you and your unborn baby. 

If you are HIV ~positive or are otherwise immunosuppressed, you may not be adequately protected with 
the proposed vaccination schedule. Check with your health care provider. Also if you are receiving any 
therapy such as corticosteroids that depresses the immune response, you may not be adequately protected 
by the recommended dosage schedule. Please inform your health care provider and ask for specific 
advice. 

Formal studies have not been conducted to detennine whether anthrax vaccine is carcinogenic or has any 
effect on fertility. No nonliving vaccine has been found to cause cancer or to affect fertility. Furthermore, 
there has been no evidence of infertility, miscarriages, or other reproductive problems with the use of the 
anthrax. vaccine. 

There is a theoretical chance of Guillain-Barre syndrome (GBS), which is an inflammation of nerves that 
can cause muscle weakness and/or paralysis. However. the CDC rep<!rts th of GBS cases are not 
associated in time with vaccination. No cause-and-effect relati p tw thrax vaccination and 

anthrax vaccine were administered.§!JVe of GBS thrax inated le were reported to 
V AERS. The independent~· · · cine Co 'ttee judged one of the cases as 
unrelated to anthrax vaccine d other cases s assi iable (not different from the rate of GBS 
expected in the general unva i d pop ). 

J. Safeguards for Your · n 
Good clinical practices and professional patient care will be used during this protocol. The medical 
personnel are trained to treat vaccine~related emergencies should any occur. Significant new findings 
discovered during the course of your participation that may relate to your willingness to continue 
participation will be provided through the chain of command or through other information channels as 
appropriate. 

K. Compensation 
You will not be paid for participating in this protocol. 

The U.S. Department of Defense is funding this contingency protocol. Should you be injured as a direct 
result of participating in this research project, you will receive medical care, at no cost to you. for that 
injury. Injury compensation is based on the "personnel" status of the volunteer. Military personnel are 
generally eligible for disability compensation for any injwics or illnesses incurred in the line of duty. 
Civilian personnel of the U.S. Government and of contractors are generally eligible for disability 
compensation for injuries or illnesses incurred within the scope of employment. Injury compensation 
beyond the scope of these disability compensation programs is not available. Injury compensation for 
volunteers who do not have a personnel status that includes compensation coverage is not available. You 
should also understand that this is not a waiver or release of your legal rights. 

L. Confidentiality 
All information collected during this protocol will be confidential. No infonnation such as your name or 
Social Socuri!y number that identifies you specifically will be made public. The U.S. Army Medical 
Materiel Development Activity (the study Sponsor's representative); representatives of the Army, Navy. 

Volunteer Initials Date Witness Initials Date 



and Air Force Offices of the Surgeons General; and the FDA will be permitted to photocopy and review: 
medical and study records relate4 .~o ~s protocol as part of their responsi.llility to protect human subjects 
enrolled in clinical protocols. Th~· in/Ormation about your participaticli'·lfi'{this protocol will be retained in 
a DoD database for a minimum of75 years. 

M. Consent 
I have read this informed consent document and freely consent to participate in this contingency protocol. 
I have read the infonnation papers given to me on anthrax vaccine and the antibiotics to be used in this 
protocol. I have been told the nature of the protocol and that I am a voluntary participant I agree to 
adhere to the procedures outlined in this consent form. I have been told how long I will be expected to 
participate. I also have been told that the physician in charge may remove me from the protocol without 
my consent either because of my failure to follow the protocol requirements or if the physician believes it 
is in my best interest medically. I understand the risks and benefits associated with my participation in 
this protocol. I further understand that I may refuse to participate or may discontinue participation at any 
time without penalty or loss of benefits to which I am otherwise entitled. I have been given the 
opportunity to ask questions freely and had them answered to my satisfaction. I acknowledge that I have 
been given a copy of this signed and dated infonned consent fonn. 

I understand that nothing contained in this informed consent waives any oftga.l rights as a volunteer. 

If I have any questions regarding my rights as a volunu , I mayfct the irman, Human Use 
Committee (301) 619-4723 or: 1 

~ , l. 

~ ~ 
If I have questions regarding y ety o<'liealth, I may contact ,..,. 

(Name of Investigator at Military Medical Facility) 

or U.S. Army Medical Research and Materiel Command, Office of Regulatory Compliance and Quality, 
504 Scott Street, Fort Detrick, MD 21702-5012, (301) 619·2165. 

In the event of a protocol-related injury, I may contact 

(Name of Investigator at Military Medical Facility) 

or Office of Regulatory Compliance and Quality (301) 619-2165. 

N. Privacy Act lnfonnation, Authority: 10 USC 3013,44 USC 3101, 10 USC 1071·1087 
PRD'IJCIPAL PURPOSE: To document the provision of educational information on the use of anthrax 
vaccine and for participation in the ''Contingency Protocol for Vaccination of Volunteers with Anthrax 
Vaccine Adsorbed (A VA) to Protect agalnst Bacillus anthracis Spores." 

ROUTINE USES: The SSN and home address will be used for identification and locating purposes. 
Information derived from the protocol will be used to document your participation. 'This information will 
be retained by the respective military services for a period of at least 75 years. Information will also be 
used to allow follow-up evaluation and analysis of medica] conditions resulting from your participation. 

Volunteer Initials Date Witness Initials Dete ~6ot8 



BB-IND ; FY _; Log A-__ Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Adsorbed (AVA) to Proteet against Bacili!U anJhrocis Spores. 

VSAMRIID XX Month 2001 (SRC XX XXX XX) (HUC XX XXX XX) (HSRRB XX XXX XX) 

DISCLOSURE: The furnishing of your SSN al'!d home address is mandatory and necessary to provide 
identification and to contact you if future infonnation indicates that your health may be adversely 
affucted. 

Your signature below constitutes consent to disclosing data to the U.S. Anny Medical Materiel 
Development Activity (the study Sponsor•s representative); representatives of the Anny. Navy. and Air 
Force Offices of the Surgeons General; and the FDA. 

oR 

Volunteer Initials Date Witness Initials Date 
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B:S.IND ; FY __ ; Log A-__ Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Adsorbed (AVA) to Protect against Bacillus anthraci' Spores 

USAMRIID XX Mon1h,200~ (SRC XX XXX XX) (HUC XX XXX pC) (HSRRB XX XXX XX) 

. Printed Name of Volunteer Subject 

Signature of Volunteer Subject 

Permanent Address of Volunteer Subject 

Printed Name of Witness 

Signature of Witness** 

. . 

Date of Birth 

SSN 

Datefflme 

Ethnicity of Non-Service 
Personnel: White, Black, 
Hispanic, Asjll'lf<jld•>r '(sp<lCify) 

Date 

Date 

*If the consent information was provided to a volunteer who does not speak or read English, the person 
conducting the interview should indicate that the information was presented in the subject's language: 

**Witness should be able to understand both English and the volunteer's language. 

Volunteer Initials Date Witness Initials Date J>aae8of s 



BB-IND ; FY __ ; Loi A· __ Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Adsorbed (AVA) to Protect against Bacillw anthracis Spores 

USAMRUD XX Month 2001 {SRC XX XXX XX) (HUC XX XXX XX) (HSRRB XX XXX XX) 
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ENCLOSURE 

JOINT STAFF COMMENTS ON THE CONTINGENCY PROTOCOL FOR 
VACCINATION OF VOLUNTEERS WITH ANTHRAX VACCINE 

ADSORBED (AVA) AFTER POSSIBLE EXPOSURE TO 
BACILLUS ANTHRACIS SPORES. 

1. Section 2.0 

a. Page 3, first paragraph, last sentence. Change as follows: • Anthrax 
Vaccine Msorbed (AVA) .... • 

REASON: Completeness. This is the first time the abbreviation is used 
within the document. 

Changed 

b. Page 3, third paragraph, first sentence. Change as follows: • ... the CDC 
and ACIP (12, 16) .... • 

REASON: Completeness 

Changed 

c. Page 3. fifth paragraph, fourth sentence. Delete and substitute the 
following: 

"The intent of this protocol is for contingency use of anthrax vaccine in a 
post-exposure setting, not to support a labeling change for the licensed anthrax 
vaccine." ~ 

REASON: Allows the use of information collected while stating the 
proper intent of the protocol. 

Changed 

d. Page 4. first paragraph. Comment: Defme the timeframe and when data 
collection will ~se, so that analysis and reporting to FDA can begin and end. 

REASON: Clarity of the res.earch design.' 

Added: Upon termination of the .contingency, a cohort ofvolunteers wm 
be sent a follow-np questionnaire to cleseribe their experience during 
implementation of the prqtocol. The Clinical Project Manager will analyze 
the questionnaire data as well as the protocol data and. prepare a final 
report for submission to the Food and Drug 4dmiDistration (FDA). 



2. Section 2.2.2.2 

a. Page 8, first paragraph. Add to the end of paragraph the following 
statement: "Some of the most robust evidence of the safecy of anthrax vaccine 
comes from the Defense Medical Surveillance System !DMSS), which shows 
that anthrax-vaccinated and -unvaccinated personnel are hospitalized at the 
same rates.• 

Added 

b. Page 9. fourth paragraph, last sentence. Change as follows: "No deaths 
have been causally linked to the Fe Stilted from anthrax vaccine. • 

Changed 

c. Page 12, first paragraph, last sentence. Change as follows: "Anthrax 
Vaccine Ellpert Committee !AVEC) found no ... ." 

REASON: Accuracy. The DMSS constitutes a capability more robust 
than VAERS for post-marketing surveillance of health events potent!ally 
associated with the anthrax vaccine. The ACIP recommendations note two 
deaths were reported through VAERS as of publication date, but were not 
"'causally associated". 

Changed 

3. Section 2.3.4 

a. Page 14, first paragraph, third line. Change as follows: • .... The AVlP 
ACIP recommends .... " 

REASON: The ACJP is a more authoritative reference than the AVIP 
and adds credibility to the statements as a civilian advisory group. 

Changed 

b. Page 14. second paragraph. Change as follows: "PrnteetP.re eletbing 
aBEl gae IBftSks ean Individual protective masks (gas masks) and collective 
protection systems !NBC MOPP suit! provide excellent ... ." 

REASON: Protective clothing provides minimal protection against 
anthrax spores. However individual protective masks and collective protection 
systems provide inhalation protection against anthrax spores. The correct 
terminology should be used, however the document·should also be written in 
lay language. 

Changed 
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4. Page 16, Table 5, Anthrax Vaccine Administration Guideline for Post­
Exposure Prophylaxis 

a. Page 16, doses 4 through 6, second and third columns. Change as 
follows; "14 days6 month" and "2 ~ek:s6-months." 

b. Page 16, dose 7, second and third columns. Change as follows: "H · 
tiays:l2 months" and "2 weel<S 12 months," 

REASON: Consistency with the current anthrax program. The 
current dosage schedule for doses 4 through 6 are given at a 6 month interval 
with subsequent doses being required annually. 

c. Page 16, Notes section, Add the following: 

"ln a "vaccine tight" environment, triage emphasis should be given to 
those who have not received doses I, 2, and 3 before considering boosting of 
those who have received foUr or more doses of the vaccine." 
Changed 

REASON: Large amounts of vaccine might be squandered by boosting 
of those who have nearly completed the full vaccine schedule. 

No changes made: The table waa deieted. The new schedule is described.· 
on page 16, Post-NBC Cont. Version. 

5. Page 17, section 2.7, References, item 13. Change as follows: "United 
States, 2000 (<kafiDecember 15, 2000).," 

REASON: Accuracy 

Changed 

6. Section 4.0 

a. Page 20, first paragraph, third sentence. Change as follows: "The 
Secretary of Defense ordered the implementation of a plan (ooffiiege"ey 
JlFOroeol unde• an IND) to protect service .... • 

Changed 

b. Page 20; frrst paragraph, fifth sentence. Change as follows: " ... The 
Surgeon General of the Army and· the absence .. ." 

Changed 

Rnf"'1n~11rP 



c. Page 24, Figure 5. Responsibilities Associated with Anthrax Vaccine 
Contingency Protocol 

(1) Responsibilities of the Combatant CINC section: Add the following: 

"3. Request approval from SECDEF to implement the anthrax 
contingency protocol. 

Added 

4. Inform SECDEF of decisions related to the execution of the protocol." 

REASON: lAW DODD 6200.2 the implementation authority rests 
with SECDEF, not the ClNC. The CINC is responsible for informing the 
SECDEF of any decision made after the SECDEF gives approval to execute the 
protocol. 

Added 

(2) Page 24. Responsibilities of Site Investigator, item 11. Change as 
follows: • ... AEs to RCQ, VSAMRIID Human Use Cemmit£ee, an<i 
Clinical Project Manager." 

Changed 

(3) Page 24, Responsibilities of Clinical Project Manager section. Add the 
following: "8. Forward copies of serious and unexpected AEs to the RCQ, 
HSRRB and USAMRIID's Human Use Committee.• 

REASON: The Clinical Project Manager should be responsible for 
forwarding the information to the RCQ and USAMRIID Human Use 
Committee. This will reduce the reporting requirements for the Site 
Investigator and require him/her to only have one primary office to 
report all information/ reports. By centralizing the reporting, this will 
help to ensure the information is forward to the proper 
agencies/ committees. 

Added 

(4) Page 24, end of figure. Add the following: 

"ReapollSibUitles of the Secretary of Defeaae: 
1. To approve I disapprove CINC reauest to implement the protocol. 

The Secretary of Defense has the authority under DODD 6200.2 
Section 4.2 to approve protocols for use on volunteers who give 
infonned consent. 

2. Request a waiver of informed consent from the President of the 

4 Enclosure 



3. United States when necessruy JAW DODD 6200.2 Section 4.3." 

Added 

d. Page 25, end of paragraph 2. Add the following: 

"To reduce bias, a comparable control group of personnel who did not 
particioate _in the protocol will be. surveyed six months after receiving the 
influenza vaccine. for comparison., 

REASON: Clarity, completeness and consistency. Avoids confusion 
with other Service Surgeons General. This portion of the protocol should show 
all of the key .responsibilities. Under DODD.6200.2, the SECDEF does have 
the ability to request the President waive the requirement for informed consent. 
The SECDEF must personally request the waiver. The protocol should 
recognize this option and address the steps when necessary. Improves study 
design by adding a bias control measure for the survey. · 

Not added: Will be tasked to an epidemiology group; not to be 
incorporated in IND 

7. Section 4.9 

a. Page 27, 4.9 Source Data section. first paragraph. Delete and substitu.te 
the following: ·. · . 

"The following data fields will be c;ompleted via Service automated 
immunization tracking systems (AITSs) and will serve as the Case Report Form 
for subjects enrolled in the contingency protocol: The Service AITSs are· 
MEDPROS (Army), SAMS (Navy & Marine .Corp), and MITS (Air Force)." 

Changed 

b. Page 27, Immunization Table, subparagraph 1. Add the following: 

•series Number. Route of administration (e.g .. SC, JD, !M, etc.)." 

Added ·., 
c. Page 27, Temporary Personnel Table. subparagraph 2. Add .the 

following: 

•National Identity Number or other ID number.• · 

Added 
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d. Page 27. subparagraph 3. first bullet. Change as follows: • ... used in 
MODSService AITS. • 

Changed 

e. Page 28, subparagraph 4. first bullet. Change as follows: "used in 
MODSService AITS. • 

REASON: Accuracy, completeness and clarity. The protocol can be 
given to non-US service volunteers. Thus the protocol must comply with the 
requirements of DOD! 6205.4, Section 5.5.4.1 Immunization of Other Than US 
Forces for Category 2 through 4 personnel. 

BOT CHAIIIGED: Items 4 and 5 lLot Valldatlon Table aad Mallufacturer 
Validation Table) were deleted from Post-HSRRB veralon. 

B. Page 29, section 5.3. Comment: Clearly define the withdrawal (voluntary 
and involuntary) criteria for the protocol. Identify the documentation 
requirements when an individual is withdrawn from the protocol. Individuals 
who do not desire to take non-FDA-released AVA will be allowed (indeed, 
encouraged) to take the antibiotic regimen. Added as per Info Papers and ICF 

Added the followiDg: 
5.3 Voluntary Withdrawal 

Subjects who refaae treatment may withdraw at any time without peaalty 
or lo .. of benefits to which they are otherwlae entitled. ConnoeJing will be 
provided about the subject's health If he/she decides to dlecontmue 
participation ID the protocol. Additional medical advlee ID the beat 
Interest of the IDdivldDBiaubject will be provided. Specifically, subjects 
will be told "Do not stop taldng antibiotics on your OIDII becauae this will 
allow the bacteria to err~~~~rge and cause potentially lethal disease." 

5.4 Removal of Subjects from Study 

The Investigator or Medical Monitor will determine which subject& are to 
be withdrawn from the coatingeacy protocoL 

9. Page 30, section 6.1, third paragraph. rrrst sentence. Change as follows: 
• ... further exposure to B. anthracis spores sBetil<l will be advised to complete 
the FDA .... • 

REASON: Clarity 

Changed 
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10. Page 33. section 6.5. end of paragraph. Add the following: 

"Monitoring/ensuring that subjects complete the requisite number of 
vaccinations must be a partnership among the subjects, themselves, their 
commanders or other unit leaders, and the medical community, especially 
considering the stress of iinplementing this protocol within military 
operations."' 

REASON: Accuracy 

Added 

11. Page 34, section 8.0. Comment: Describe plans that establish 
accountability for documentation of protocol treatments in individual medical 
records of vaccine recipients. Address the documentation ofadverse events 
during a military operation in the health record. The protocol must establish 
accountability for tasks. As written,. this section loosely requires AE outcome 
documentation (paragraph 3). 

To be incorporated iD the Implementation Plan. 

12. Page 34. section 8.1, end offlfSt paragraph. Add the following: 

"Loss of duty greater than 24 hours is a mandatory V AERS reporting 
criteria." 

REASON: Accuracy 

Added 

13. Page 35.section 8.3. Add the following; . 

"Volunteered and observed AEs will be recorded in the volunteer health 
records in addition to any protocol specific records."' 

REASON: Clarity 

Added 

14. Section 8.5 

a. Page 38, Clinical Project Manager. Change as follows: Move the Clinical 
Project Manager at USAMRI!D to the top of the addressee list for serious 
and unexpected AEs. 

7 



Added 

b. Page 38. after the Clinical Project Manager. Add the following statement: 
"The USAMRIID Clinical Project Manager will forward AE information to:• 

Added 

c. Page 38. Clinical Project Manager. Add the telephone#, fax#, and email 
address information to the Clinical Project Manager after the position has been 
filled. 

REASON: The Clinical Project Manager works within the same 
organization as the US Army Medical Research and Materiel Command 
(USAMRMC) Office of RegulatoiY Compliance and Quality and the US. Army 
Medical Research Institute of Infectious Diseases (USAMRIID) Chairman, 
USAMRIID Human Use Committee. He/she can forward this information to 
these committees. This will reduce administrative burden on deployed 
operational units and help to ensure each committee receives the necessacy 
information. Deployed operational units will not be able to forward AE 
information for central collection without it. 

To be added when protocol is flllallzed. 

15. Page 39. section 8.7. first sentence. Change as follows: "review.• Replace 
with "investigate." Delete "Human Subjects Research Review Board (HSRRB)." 
Replace with "Clinical Project Manager at the USAMR!ID. • 

REASON: Accuracy. The medical officer will likely be called on to 
examine and possibly treat the affected individual. This is not a technical 
review. To help ensure compliance with the protocol, the deployed operational 
units should deal with only one office. The Clinical Project Manager at 
USAMRIID will need to have this information anyway and can forward the 
report to the HSRRB. This change will simplify the flow of information from the 
deployed unit to the central collection point. 

Changed 

16. Page 40. section 12.1, first sentence. Change as follows: • ... by the Code 
of Federal Regulations (in particular parts 21. 56,314. and 601 ofCFR 312) 
and lCH .... • 

REASON: The protocol should clearly identify applicable CFRs. 

Changed 

17. Page 41. section 12.2. paragraph 1. second sentence. Add the following: 
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"DoD's quad-fold brochure and CDC's Vaccine Information Statement (VIS) 
on anthrax vaccination may be used as training aids to provide additionai 
information." 

REASON: Uniformity and consistency of information by utilizing 
existing resources. 

Added 

18. Sections 12.4 and 12.5 (Confidentiality and Confidential Follow-up) 

a. Page 42. Comment: Ensure compliance with the Privacy Act (5 U.S.C § 
552a) if establishing any database of service members with data retrievable by 
their social security numbers. See AR 340-21, The Army Privacy Program, 5 
July 1985, paragraph 4-6. 

Added the following to the ICF: 
N. Privacy Act Information, Authority: 10 USC 3013, 44 USC 3101, 10 
usc 1071-1087 
PRINCIPAL PURPOSE: To document the provision of educational 
Information on the use of anthrax vacciDe and for participation In the 
"Contlugency Protocol for Vaccination of Volunteers with Anthrax 
Vaccine Adsorbed (AVA) to Protect ags!Dat Bacillus antlmlcls Spores." 
ROUTINE USES: The SSN and home address will be used for identification 
and Iocatiug purposes. Information derived from the protocol will be used 
to document your participation. This information will be retained by the 
respective military services for a period of at least 75 years. Information 
wlll also be used to allow follow-up evaluation and analysis 'of medical 
conditions ,resultiug from your participation. 
DISCLOSURE: The furnishiug of your SSN and home address is mandatory 
and necessary to provide identification and to contact you if future 
information indicates that your health may be adversely affected. 

Your signature below constitutes consent to discloslug dsta to the U.S. 
Army medical Materiel Development Activity (the study Sponsor's 
representative I, repreSentatives of the Army, Navy, and Air Force Offices 
of the Surgeons General, and the FDA. , 

b. Page 42. Ccmment: Ensure that the listing in sections 12.4 and 12.5 
of those individuals who will have access tc these records is the same as that 
on the Informed Consent Form. 

Added the followlug: 
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The U.S. Army Medical Materiel Denlopment Aetlvlty (the study 
Sponsor's representative), representatives of the Army, Navy, and Air 
Force Omces of the Surgeons General, and the FDA are entitled to 
photocopy .... 

c. Page 42. Comment: Explicitly state on the informed consent form all of 
the parties who will have access to the data (consistent with sections 12.4 and 
12.5). 

stated 

d. Page 42. Comment: The Privacy Act also requires that a Privacy Act 
statement be furnished to individuals whenever personal information is 
requested from them that will become part of a system of records retrievable by 
their names or personal identifiers. See AR 340-21, paragraph 4-2 for a list of 
required data. See also AR 15-6, Appendix B for additional guidance on 
drafting a systems notice. 

Isaue acldreseed (aee above) 

e; Page 42. Add the following: 

"Your signature below constitutes consent to disclosing this data to these 
individuals." 

REASON: Accuracy, consistency and to ensure compliance with the 
Privacy Act. Per AR 340-21, Chapter 3, the Army is prohibited from disclosing 
a record from a system of records without obtaining the prior written consent 
of the data subject, except, for example, when disclosure is made to officers 
and employees of DOD who have a need for the record in the performance of 
their duties (the so-called "need-to-know" exception to the Privacy Act), or 
permitted by a routine use that has been published in the Federal Register. 
Any invocation of the •need-to-know" exception must be documented by the 
official responsible for invoking it. 

Added 

19. Page 42, section 14.0 and section K of the Informed Consent Form. 
Comment: Consult with US Army Medical Research and Materiel Command 
(USAMRMC) legal counsel to determine whether the passage "Should a subject 
be injured as a direct result of participating in this protocol, he/she will be 
entitled to medical care at no cost for that injury. The subject will not receive 
any injury compensation, only medical care• should be changed to "The 
subject will not receive any injury compensation beyond that provided by law.• 
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The sentence was revis'ed ·&s follows: ••• at no costlfor that injury. Injury 
compensation Is based on the "personnel• status of the vob~nteer. 
Military personnel are generally eligible for dlsabllity compensation for 
any Injuries or ilinesses incurred in the ·line of duty. Civilian personnel of 
the U.S. Government and of contractors are generally eligible for disability 
compensatiOn for injuries or illnesses incurred with the scope of 
employment. Illjury compensation beyond the scope of these disabllity 
compensation programs Is not available. Injury compensation for 
volunteers who do not have a personnel status that includes 
compensation coverage Is not available. ·The subject should understand ••• 
• 

Further, request USAMRMC counsel coordinate with the Office of Workers 
Compensation to determine if they have any provisions affecting civilians who 
are exposed to anthrax and to develop plans to accommodate medical care for 
civilian and contractor personnel who are injured as a direct result of 
participating in the protocol. It is likely that questions about such care will 
arise during the briefing for the informed eonsent and unit support personnel 
will need to know how to care for members who need to exercise this 
component of the protocoL 

Revision incorporates civllian requirements. 

20. Aru>endix Section. Comment: Add a copy of the FDA Form 1572, · 
instructions on how to fill this form out, and how to obtain a copy of the form 
through the internet and 1 or mail. The protocol should be inclusive .and 
provide the Principal Investigators a .copy of each form they must complete. 

Added as Appendix B 

21. Appendix A. Logistic Annex 

a. Page A-2, second parawph. frrst line. Change as follows: • ... Vaccine 
to be used under this protocol maY not have aet been released .... • ·. 

REASON: Accuracy. If vaccine which has been released is available, 
then this vaccine will be used. If FDA released vaccine is not available, then 
non-FDA released vaccine will be use. 

The post-HSRRB versiOn of the fiist line was changed to "The. AnthraX 
Vaccine to be Wied under thia protocol. ill considered an investigational 
new drug." .. 

b. Pages A-3 and A-4. Comment: Provide an agency email account when 
possible. 

11 Enclosure 



(1) Add the following: "Navy and Marine Corns". 

Added 

(2) Change as follows: • ... "bho~us.med.navy.mil"; "Lt 
Byoea 0'l.reRa Scott Spratt"; • .. lleweRo@mnllO.med.aavy.IRi! 
smmratt@us.med.navv.mil"; and "mbro~s.med.navy.mil". 

REASON: Accuracy. The vaccine may or may not have been 
released. Avoids any unnecessary limitations on the protocol. Providing 
agency email accounts will allow field units to forward the necessary 
information once individuals PCS. 

Cho.qed 

c. Page A-3. subparagraph e. Comment: Ensure a mechanism is in 
place to keep the POC listing current and accurate. 

Recommend referencing the USAMMA website 
(http://www.armymedicine.army.mil/USAMMA/ 
anthrax/poc.stm) in the protocol. 

Added as first item under Anthrax Vaccine Po!Jlta of Contact 

USAMMA must ensure changes and updates are posted on the website in a 
timely manner as necessary. 

Web Bite updated regularly 

d. Page A-13, paragraph 2. Comment: The frrst sentence states: "The 
antibiotics Ciprofloxacin, Doxycycline and Penicillin are all approved by the 
FDA for either the prevention or treatment of disease caused by B. Anthracis. 
As such~ they are not considered investigational agents under this protocol." 
This statement is contradictory to the statement on page 33 (6.4.2.3.), 
"Penicillin is approved by the FDA for the treatment of anthrax disease but not 
for post-exposure prophylaxis." Clarify which statement is correct and then 
make necessary changes to ensure consistency throughout the protocol. 

REASON: Accuracy and clarity 

Reviloed wording: ClproDoxaciD Ia approved to reduce the !Jleldence or 
progrea&ion of !nhalatlonal anthrax tollowtng exposure to ae~llaed B. 
anthracla spores, whereas doxycycliDe and penleiUID are approved tor 
treatment or anthrax disease but not l'or poat-expoaure prophylaxis. 
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22. Appendix B 

a. Page B-3. after "Number of anthrax vaccinations received:" Change the 
blank line with check boxes, indicating the number of potential doses. "_! _2 
_3 _ 4 _5 _6 _7 or more." 

In post-HSRRB version, blank line replaced with "enter the anthrax 
vaccine dose number(s) in the boxes to the left." 

b. Page B-3, "Experience with antibiotic" section. Delete "Y.!£es,_,N"-"'o". Replace 
with check boxes listing • <5 5-10 11-20 21-40 41-60 61-80 81-
100 101-120." 

REASON: Check boxes give more easily analyzed information than 
free text entries. An estimate of the total number of antibiotic doses taken is 
more informative assessment of compliance than a simple yes or no answer. 

Replaced and added +120 (to accommodate PenVK dosage schedule) 

23. AppendixC 

a. Page C-2. after the line "Do you smoke?" Add the following: "Do you 
drink alcohol? How many drinks Per week?" Then list in check box format · 
several options. 

Reference to alcohol was deleted in earlier veralon. 

b. Page C-2. after last question, "How many doses have you taken? Add 
the following check boxes "<5, 5-10, 11-20. 21-40. 41-60. 61-80, 81-100, and 
101-120." 

REASON: Alcohol use is an important contributor to the overall 
health status along with tobacco use. Check boxes give more easily analyzed 
information than free text entries. 

Replaced and added + 120 (to accommodate PenVK dosage schedule) 

24. Appendix G 

a. Page G-6. Precaution paragraph. Comment: Include in{ormation about 
avoiding excessive sunlight/ photosensitivity while taking DoXycycline. 

Added: "Doxycyline can increase sensitivity to sunlight." 

b. Page G-6. Drug Interactions paragraph. Add the following: "Doxycycline 
can increase sensitivity to sunlight,, 
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This section aclclreaees drug-drug illteractlons and Precaution section 
address sun sensitivity. 

c. Page G-6. Comment: Include a summary paragraph to summarize the 
important points at the end of the consent fonn (e.g. how to avoid excessive 
sunlight, be aware of dizziness, decreased effectiveness of birth control pills, 
how and when to take the medications). 

Already stated ill Information Papers and relevant section of the ICF 

d. Page G-7. Drug Interactions paragraph. Add the following: "Penicillin 
can increase sensitivity to sunlight." 

Added this statement to Precautions section, but not to Drug Interactions 

e. Informed Consent Fonn 

{ 1) Comment: Create three separate Informed Consent Forms. Version 
1 is for use of FDA released vaccine, version 2 is for use with non-FDA released 
vaccine, and version 3 is for when either FDA released or non-FDA released 
vaccine will be available. In each case the third paragraph under sub­
paragraph A must be adjusted to correctly identif'y which vaccine {FDA released 
or non released) is being used. The third version could use a check box style 
question such as; "You will be given a dose of vaccine from (check the one that 
describes the vaccine)_ FDA released AVA vaccine or_ non-FDA released 
AVA vaccine but which the FDA agrees may be used in this protocol." For 
version 2 and 3, add a paragraph that describes why the protocol is using non­
FDA release AVA vaccine. 

Tbree ICFs not prepared: As releasedlote of vaccine become available, 
the ICF can be revised durillg the annual review of the protocol. 

{2) Paragraph G, subparagraph 3. Delete •or triceps." 

Deleted 

(3) Comment: Add the risks of no treatment. 

New third Paragraph: If you decide not to participate ill or to withdraw 
from thla contingency protocol, you will be advised to complete the 
antibiotic prescribed for treatment of exposure to B. cmthrads apores 
because stopping the antibiotic would allow the bacterle to emerge and 
cause potentially lethal disease. 
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(4) Second page (page unnumbered). paragraph 2. Comment: The 
protocol addresses tsking all the antibiotics together. This part of the form 
suggests that volunteers may take any one antibiotic only. The protocol and 
consent form must be consistent. 

Protocol and ICF made consistent 

Section 6.4.2, , Paragraph 1, second sentence: Recommendations for selecting 
an antibiotic. . . . !CF, Section E, Paragraph 2, First sentence: Cirofloxacin, 
doxycycline, or penicillin V potassium, if taken as prescribed .... 

Deleted sentence 3: The recommended antibiotics include . ... 

(5) Third page (page unnumbered). Comment: Ensure information on 
the antibiotics is consistent with the previous antibiotic information. Each 
drug that imposes effects from excessive sunlight and affects the effectiveness 
of oral contraceptives needs to so state at every point these drug factors are 
mentioned. Include tips on managing oneself when taking these drugs (e.g. 
use of sunscreen, coincident use of supplemental contraceptives, etc.). 

Information stated in Information Papers 

(6) Fifth page (page unnumbered). Comment: Add information about 
how the volunteer may get the information about his/her participation. 

Under Section M, referred volunteers to RCQ 

(7) Section N, fifth page (page unnumbered). Comment: List the 
organization and address for the Regulatory Compliance and Quality Office. 
Added 

(8) Comment: Add to the protocol a discussion of the status of 
participants while they are under treatment (e.g., need for isolation of those 
exposed, hazardous material management). 

REASON: Completeness and accuracy. The precautions for use of 
Doxycycline are not correct. As per the Physician Desk Reference 2001, sun 
exposure (photo-sensitivity) is a possible side effect from the use of quinolones 
however. it is a warning in Doxcycline use and should be included in all 
antibiotic precautions. The injection should be into the deltoid area stated in 
protocol to avoid poss'ible ulnar neuropathy. The protocol can be used with 
either FDA release or pon-FDA release vaccine. Recipients need to be aware of 
which category of vae<;ine they are receiving and why they are receiving non­
FDA released vaccine. 

Not added: Not within the scope of the protocol. 
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Anthrax 
Vaccine 
Immunization 
Program · 

Life-Saving Treatment 
after Anthrax Exposure: 

Important Information 
About Anthrax Vaccine 
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Anthrax 
• Natural anthrax is primarily a disease ( 

• Anthrax is a known biological weapon. 

• Inhalational anthrax is highly lethal. 

• Antibiotics Rlus vaccination against ant 
critical for YQYr protection. 

• Anthrax vaccine is safe and effective a: 
series, based on decades of experi 

• Independent panels of civilian physicia 
anthrax vaccine is safe and effecth 
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Anthrax Vaccine After Exposure 
• You may have been exposed to anthrax, a lethal disease. 
• The Centers for Disease Control & Prevention (CDC) 

recommends that people in your situation receive 
antibiotics, plus at least 3 doses of anthrax vaccine. 

• The Food & Drug Administration (FDA) has not yet 
licensed the use of 3 doses of anthrax vaccine for 
protection after exposure to anthrax (POST ·exposure 
use). Therefore, FDA considers using anthrax vaccine in a 
3-shot' series an Investigational New Drug (IND) use. 

• Depending on supply, the anthrax vaccine available for 
you may have passed some or all of the usual tests FDA 
requires. These tests are required before FDA permits 
manufacturers to ship vaccines under normal conditions. 
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Protection from Anthr 
Antibiotics Plus Anthrax \ 
• Take 30 to 60 days of antibiotics (eg, cip 
. as directed by your medical personnel. 

• Previously unvaccinated people can choo 
or not to take the IND anthrax vaccine.* 

• Antibiotics PLUS vaccine provides the be! 
long-term protection, the best chance of 

. • We HIGHLY encourage you to take the v 

* unless the President invokes Executive Order 13139 



···-----------

Antibiotics Plus Anthrax \ 
• Anthrax bacteria "hibernate" inside spore: 

When these bacteria come out of the 
spores, it's called "germination." 

• Antibiotics kill the bacteria form of anthra 
• Antibiotics do not kill anthrax spores. 

' 

• When you stop taking antibiotics, anthra> 
spores remaining in the lung could 
germinate into growing bacteria. These 
bacteria could kill you. 

• Anthrax vaccine can protect you over the 
long term from any anthrax spores 
remaining in your lungs after you stop 
taking the antibiotics. 



Anthrax Vaccine 
• Licensed by the FDA since 1970 

-Administered in the U.S. to at·risk veterin 
laboratory workers/ and livestock handler 

- More than 2 million doses administered tc 
5111000 Service Members since 1998 

- 13 safety studies 

- 6 reviews by independent panels of civilia 
. and scientists 

• Any whole anthrax bacterium, whethe 
dead 
- Can cause anthrax disease 

- Does not contain protective antigen (PA) 



Injection-Site Reacti( 
After Anthrax Vaccina 

• From Hawaii, Korea, Ft. Bragg, Ft. Detr 
2000: Redness, itching, swelling (lasting , 

- Less than 1 inch: men up to 30%, won 
-1 to 5 inches: 1% to 5% 
- Greater than 5 inches: up to 1% 
- Swelling may extend below elbow 

• Soreness or local pain in 8% to 19% 
• Lump: 30% to 90% (may persist a f, 

• For both genders, most injection-site re 
1 to 3 days and go away on their own 
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Systemic Events After Vao 
(Events Away from the Injection ~ 

• From 5% to 35% will notice: 
- Muscle aches1 joint aches1 chills1 low-grac 

no appetite/ headaches/ nausea1 malaise1 

symptoms 

- Women report these symptoms more ofte 

- These symptoms usually go away in a fev 

than a week 

• Serious allergic reactions occur after a1 

< 1 per 100,000 doses 
15 Jun 01 



Injection-Site Reaction 
Systemic. Events 

• Ask your health-care provider whethe1 

acetaminophen, antihistamines, or otr 

medications may help reduce bothersc 

symptoms. 

• Report adverse events after vaccinatic 

care provider promptly, before additio 

vaccinations. 
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Adverse Event Reporting 
• Vaccine Adverse Event Reporting System (VAERS) 

- FDA reviews 100% of adverse-event reports submitted 
to either FDA or DoD 

- Anyone can submit a Form VAERS·1 

• DoD requires a Form VAERS-1 submission for: 
- Loss of duty greater than 24 hours 
- Hospitalization 
- Suspected vaccine vial contamination 

• Other submissions permitted 
• Form VAERS-1 may be obtained from: 

- 1·800-822·7967 or www.vaers.org 
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Information Sources 
• Chain of command 

• http://www.anthrax.osd.mil 

• http://www .defenselink.mil 
' 

• http://www.cdc.gov 

• http://www.aviationmedicine.com 

• Call toll-free 1-877 -GET -VACC 

( 1-877-4 38-8222) 
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Information Sources 
• Chain of command 

• http://www .anthrax.osd.mil 

• http://www .defenselink.mil 

• http://www.cdc.gov 

• http://www .aviationmedicine.com 

• Call toll-free 1-877-GET-VACC 

(1·877·438·8222) 
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Inhalational Anthrax 

• Inhalational anthrax occurs when spores enter 
the body through the lungs 

• Not transmitted person to person 

. • Spores migrate to lymph system where bacteria 
· multiply and produce lethal toxins 

• Toxins cause bleeding and destruction of the 
brain or vital organs in the chest, resulting in 
death 
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How Anthrax Vaccine Prevents Disease 
Anthrax 
Bacteria 

Antigen (PA) 1 

Vaccine contains PA, 
extracted from 

anthrax bacteria. 

Exposure 
to anthrax~ 
~ 

Immune system develops 
antibodies (Y) to PA, 

protection from disease. 

Antibodies 
"neutralize" PA, 
common part of 
anthrax toxins. 
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Long-Term Studies 
• More than 1,500 Fort Detrick laboratory 

workers vaccinated against anthrax 
-Followed for up to 10- 20 years 

- None developed unexplained symptoms due to 
repeated doses of anthrax vaccine or any other 

. vaccines they received 

- Employees followed annually 

• Additional studies are underway to gather 
more information 
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SUBJECT: Review of the Draft Contingency.Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Absorbed after Possible Exposure to Bacillus Anthracis 
Spores · 

The Assistant Secretary of Defense for Health Affairs (HA) requested that a 
protocol be prepared to allow the use of the Anthrax. Vaccine Absorbed (AVA}, in 
conjunction with antibiotics, for post-exposure to Anthrax. 

A protocol was prepared. and staffed by OASD(HA)to the Services and the 
Commanders in Chief (CINCs) through J-4; Medical Readiness. Comments were 
received and incorporated into the protocol. Additionally, comments were received : 
during a conference co-sponsored by the Joint Staff and the Army Office of The Surgeon 
General. These comments have also been incotporated. 

This document forwards the updated protocol, along with an item-by-item . 
description of the resolution of the comments received back from the CINCs and 
Services. Additionally, during the Joint Conference (above), the CINC and Service 
representatives determined that their real concern was not with the protocol, but rather 
how they would implement it. A Draft Implementation Guidance document was 
prepared and is enclosed as well. · 

Request your review and comment or concurrence with the attached protocol so 
that it can be forwarded for final approval to the Food and Drug Administration and the 
Human Subjects Research R · Yt! Board.....Th ordination is required NLT July 31, 
2001. My point of contact i Program Director for Health Science 
Polic . He can be reached at(b)(6) or by e-mail at 

(b)(6) @ha.osdmi . 

Attachments 
As stated 

RobertS. Driscoll, COL, MS, USA 
Acting Deputy Assistant Secretary of Defense 
Health Operations Policy 



July3, 2001 

MEMORANDUM FOR ACTING DEPUTY ASSISTANT SECRETARY OF DEFENSE 
. . (HA) HEALTH OPERATIONS POLICY 

FROM: 

SUBJECT: 

(b)(6) , Program Director, Health Science Policy 

Review of the Draft Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Absorbed after Possible Exposure to Bacillus Anthracis 
Spores- ACTION MEMORANDUM 

• DISCUSSION:. The Assistant Secretary of Defense for Health Affairs (HA) 
requested that a protocol be prepared to allow the use of the Anthrax Vaccine 
Absorbed (A VA), in conjunction with antibiotics, for post-exposure to Anthrax. 

• A protocol was prepared and staffed out to the Services and the CINCs by HA. 
Comments were received and incorporated into the protocol. Additionally, 
comments were received during a conference co-sponsored by the Joint Staff and the 
Anny Office of The Surgeon General. These comments have also been 
incorporated. 

• This document forwards the updated protocol, along with an item-by-item 
description of the resolution of the comments received back from the CINCs and 
Services. Additionally, during the Joint Conference (above), the CINC and Service 
representatives determined that their real concern was not with the protocol, but 

. rather how they would implement it. A Draft Implementation Guidance document 
was prepared and is enclosed as well. The coordination is required NLT July 31, 
2001. 

RECOMMENDATION: Sign the memorandum. 



SUBJECT: Review of the Draft Contingency Protocol for Vaccination of Volunteers with 
Anthrax Vaccine Absorbed after Possible Exposure to Bacillus Anthracis 
Spores 

The Assistant Secretary of Defense for Health Affairs {HA) requested that a 
protocol be prepared to allow the use of the Anthrax Vaccine Absorbed (AVA), in 
conjunction with antibiotics, for post-exposure to Anthrax. 

A protocol was prepared, and staffed by OASD(HA)to the Services and the 
Commanders in Chief (CINCs) through J-4, Medical Readiness. Comments were 
received and incorporated into the protocol. Additionally, comments were received 
during a conference co-sponsored by the Joint Staff and the Army Office ef The Surgeon 
General. These comments have also been incorporated. 

This docwnent forwards the updated protocol, along with an item-by-item 
description of the resolution of the comments received back from the CINCs and 
Services. Additionally, during the Joint Conference (above), the CINC anCi Service 
representatives determined that their real concern was not with the protocol, but rather 
how they would implement it. A Draft Implementation Guidance document was 
prepared and is enclosed as well. 

Request your review and comment or concurrence with the attached ~tocol so 
that it can be forwarded for final approval to the Food and Drug Administration and the 
Human Subjects Research Ri'e.\llt.Bnard Th~caprdination is required NLT July 31, 
2001. My point of contact is}£6) J Program Director for Health Science 
PnHcv He can be reached at ....!?__{6) _ r by e-mail at 

~(b)(6) 1@haosd.mil. 

Attachments 
As stated 

RobertS. Driscoll, COL, MS, USA 
Acting Deputy Assistant Secretary of Defense 
Health Operations Policy · 
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July3, 20~1 

MEMORANDUM FOR ACTING DEPUTY ASSISTANT SECRETARY OF DEFENSE 
(HA) HEALTH OPERATIONS POLICY 

FROM: a.;.(b...;..)(.;....6);.,_ ___ -' Program Director, Health Science Policy 

SUBJECT: Review of the Draft Contingency Protocol for Vaccination of Volunteers with 
Anthnlx Vaccine Absorbed after Possible Exposure to Bacillus Anthracis 
Spores- ACTION MEMORANDUM 

• DISCUSSION:. The Assistant Secretary of Defense for Health Affairs (HA) 
requested that a protocol be prepared to allow the use of the Anthrax Vaccine 
Absorbed (AVA), in conjunction with antibiotics, for pQSt-exposure to Anthrax. 

• A protocol was prepared and staffed out to the Services and the CINCs by HA. 
Comments were received and incorporated into the protocol. Additionally; 
comments were received during a confe~nce co-sponsored by the Joint Staff and the 
Anny Office of The Surgeon General. These comments have also been 
incorporated. 

• This document forwards the updated protocol, along with an .item-by-item 
description of the resolution of the comments received back from the CINCs and · 
Services. Additionally, during the Joint Conference (above), the CJNC and Service 
representatives determined that their real concern was not with the protocol; but 
rather how they would implement it. A Draft Implementation Guidance document 
was prepared and is encloSed as well. The coordination is required NLT July 31, 
2001. 

RECOMMENDATION: Sign the memorandum. 



IMPLEMENTATION GUIDANCE 
USE OF INVESTIGATIONAL DRUGS FOR 

FORCE HEALTH PROTECTION 
' ·~· " 

Purpose: To provide guidance to C!NCs and Services for the implementation of investigational 
new drug (IND) protocols required for force heslth protection. 

Stope: Guidance provided 'is intended tO serve ~ a range of potential solutions to assist in the 
development of implementation plans for force protection protocols. CINCs are responsible for 
requesting use of INDs in accordance with DoD Directive 6200.2. CINCs are also responsible 
for providing broadly defined requirements for use of INDs in OPPLANS. Service components 
are responsible for resourcing and.executing IND protocols required to fulfill assigned missions 
identified in OPPLANS. 

Background: According to Department of Defense Directive 6200.2, Use of Investigational 
New Drugs for Force Heslth Protection, it is the policy of the Department of Defense to make 
preferential use of products approved by the FDA to provide needed medical countermeasures 
against to chemical, bioloiical, or radiological warfare and endentic disesse threats. However, 
when no safe and effective FDA-approved drug is available against a particular health threat, 
DoD components may request approval of the·Secretary of Defense to use an investigational 
product. It is DoD policy that the use of investigational drugs will comply with applicable laws 
and regulations. Furthermore, any reqUest for a waiver of informed consent must be approved by 
the President in accordence with procedures described in Executive Order 13139 and 21 CFR 
50.23(d). 

FDA-required protocols have been written for the use of two investigational new drug products. 
The protocol is written in the common format ofdrug re:search that describes rationale, 
objectives for using the product, the statistical design, and methodology for the distribution of 
the medicine and collection of information. To assist military planners in the use of these 
investigational products. implementation guidance is provided that describes procedures to 
follow with products that are either medic administered (e.g., anthrax vaccin~) or service 
member administered (e.g., pytidostigntine brontide for pretreatment against the nerve agent 
sornan). · 

The anthrax vaccine protocol describes procedures for the administration of anthrax vaccine 
adsorbed in combinatiOn with ciprofloxacin as- an early treatment fOr personnel exposed to the 
anthrax virus to prevent the onset of symptoms. Anthrax vaccine will be used under 
investigational status if approved lots of vaccine are not availabk and because the use of anthrax 
vaccine after exposure is not an approved use of. the product · Regardless ·of prior immunizations 
with the anthrax vaccine, all exposed personnel are to receive at least one immunization. The 
schedule for immunizations is described in paragraph ·2.4 of the protocol. Anthrax vaccine is 
being provided under an investigational drug status because the use of anthrax vaccine for early 
treatment is not art FDA ·approved indication and because vaccine lots used for this purpose may 
not have passed all criteria for release. However. animal studies provide strong evidence that the 



use of anthrax. vaccine in combination with ciprofloxacin may be effective in humans. Infonned 
consent is to be obtained from individuals prior to immunization with the anthrax vaccine. 

The pyridostigmine bromide protocol describes procedures for the use of PB as a nerve agent 
pretreatment to protect service members from the nerve agent soman. PB is to be taken when 
there is an imminent threat of nerve agent exposure to pre-treat nerve endings to aJlow the 
antidotes of 2-PAM and atropine to work effectively. The dose of PB is one tablet every eight 
hours. Administration is not to go beyond 14 days. Service members are to discontinue use of 
PB after exposure to nerve agents. Specific procedures are described in the infonnation sheet 
(pages 1-8 of the protocol). PB is provided under an investigational drug status because the use 
of PB for nerve agent pretreatment is not an FDA approved indication. PB is approved by the 
FDA for use in a disease called myasthenia gravis. Animal studies provide strong evidence that 
the use ofPB may be effective in humans in the pretreatment against soman. 

Guidance: 

I. Considerations for requesting use of IND protocols (CINC responsibilities): 

• CINCs should identify whether INDs are required for AOR OPPLANS. Consideration 
should be given to the expected potential benefit (lives sav~ mission completion, etc.) 
as compared to costs associated with the use of INDs (personnel, time, and fiscal 
resou!tes). 

• Develop mechanism to request authority for use of INDs consistent with requirements 
identified in DoD Directive 6200.2 (Figure 1). 

• Identify broadly stated criteria for initiation of INDs in operational plans (Figure 2). 
• Identify a Principal Investigator (PI) for JTFs organized for contingency OPPLANS 

(Figure 3). 
• For protocols in which a waiver of infonned consent is warranted, submit request through 

the Joint Chiefs of Staff to the Secretary of Defense. 
• Cost/Benefit considerations for use of INDs 

• Benefits 
• Potential to save lives 
• Potential to maintain unit integrity to fulfill mission accomplishment 

• Costs 
• Logistical support required for implementation 
• Document education and informed consent in medical record 
• Information system updates to record IND use 
• Training in\lestigators 
• Training service personnel 
• Public Affairs support 
• Time required for implementation and time required to obtain waiver of infonned 

consent 
• Any potential for long term health consequence from use of tbe IND product 
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2. Service and CINC responsibilities --Education of military leadership 

• Inform leaders at allle~el$1ofthe basic requirements for•!llle19fiNDs (as described in 
Executive Order 13139· (section 5} and DoD Directive 61bo:2 (section 4.8.4)). 

• Make execution of IND protocols a Commander's program. 

3. Service responsibilities 

• Education-of service members 

o Services will develop mechanisms to provide any protocol specific briefings or 
videotapes developed as part of the protocol to inform-service members and other 
potential protocol participants of the purpose of using the investigational product 

o Services will identify trained health ·care providers to be available to answer 
service member questions regarding the particular investigational product. 

o Services will communicate to service members the availability of any protocol 
specific telephone "hot-lines" and e-mail addresses available for additional 
questions. 

o Services will "market" the use of the investigational product well in advance (to 
the extent possible) to combat the challenges of negative perceptions and potential 
negative inforn;tation programs from organizations traditionally opposed to use of . 
INDs (e.g., Citizen-Soldier). 

o Services should develop systems to equcate early and often, Start with general 
information regarding use of INDs in military operations as part of normal health 
care briefings. Provide more specific information on annual basis as part of 
regularly scheduled threat or NBC briefings. Information to be updated as 
required based on threat or new knowledge about IND products. · 1 

• Education of health care providers . 

o Institute training in Good Clinical Practices (GCP) that will be developed for 
specific military contingency IND protocols 

o . Provide GCP training through variety of sources, e.g., web-besed, CD-ROM, 
training institutions, incorporated into USAMRICD and USAMRIID satellite 
courses, and as part of organizational. training. 

o Document OCP training .in credentialing files. 
o Allow a protocol specific SMART team to assist in implementation and execution 

of protocol if military mission ailows ·sUfficient time and prioritization in TPFDL 
for insertion. Include quaiity ..Slll1iniie (QA) component as pari of SMART team. 

• Documentation of infonned consent 

o Provide informed consent as part of pre-deployment health assessment when 
possible. 

o A signed copy of the consent form must be given back to the service member, a 
copy is also to be included in the service member health records and the original 
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is to be forwarded back to the U.S. Army Medical Research and Materiel 
Command for inclusion in the study records. Specific details regarding routing of 
informed consent forms are described in each protocol. 

o Forward deployed forces should be provided informed consent on regular basis 
for threats in the AOR. 

o For service members that refuse infonned consent at time of pre-deployment or 
bealth assessment, provide opportunity for them to change mind when faced with 
threat. 

o Informed consent to be obtained by a GCP-trained health care provider 
(physicians, physician assistants, nurses, pharmacists, and licensed practical 
nurses should be trained in GCP to facilitate this process). 

o When the use of an investigational product is to be voluntary, the availability of 
an ombudsman to ensure voluntary consent should be considered. Unit chaplains 
are well suited to fulfill this role. 

o When the use of the investigational product is voluntary, services should not 
differentiate service members who refuse consent when assigning missions. 

• Documentation of participation, control, and accountability- For self-administered 
products, e.g., pyridostigmine bromide (PB). 

• Current solutions 

o Differences among service components with regard to issuing PB - some 
units issue through medical channels and others issue through NBC channels; 
therefore, follow service specific procedures. 

o Use paper system for recording participation until automated systems are 
available for deployed forces- Use unit rosters to document that service 
members were provided the product at any of the following points: 

o Point of issue -can be issued at NBC Room as forward deployed unit or at 
theater in-processing for deploying units or individuals 

o For medical channel controlled- document via medical/corpsman/or medical 
treatment facility 

o Use SF600 for initial recording, transfer information to existing automated 
system at later date if not readily available. Use overprinted SF600 with 
stamp of data fields to be collected to document participation. File the SF600 
in the medical record upon return to home station. 

o Recond how many tablets are returned at end of operation and record the 
difference between amount issued and returned as the amount taken. 

• Future solutions. As the use of medical information technologies matw'e. many 
manual tasks may be automated to include the use of bar-coded packages of 
investigational products to record distribution, receipt and administration of 
investigational products. 
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• Documentation of Administration - For Medic-Administered Products, e:g., anthrax 
vaccine, absorbed (AVA) 

• Current solutions ~'{fie existing service data systen'lYi(i$rci!PROS, SAMS, MITS) to 
record administration of AVA. This solution may be complicated due to the 
availability and functionality of data tenninals as well as the ability to enter data in • 
timely manner. 

• Future solutions -Next generation medical infonnation systems may be employed as 
fielded (e.g., Joint Services Automated System in combination with the Personal 
Information Cartier). 

• Other considerations for recording participation- Participation lists may be classified. 
Hold list until end of operation; grant access to lists based on security clearance. 
Organizations maintaining classified lists wiii need to maintain system to allow for long­
term follow-up consistent wlth other protocol requirements. 

• Collecting adverse event information 

• Per instructions in specific protocol, use existing FDA foxms such as V AERS and 
MEDWATCH to collect infonnation on investigational vaccines and drugs. 
Protocols to reflect routing of adverse event fonns to Service PI. Each service to 
identify methods to record adverse events in medical records. 

• Long-term follow-up 

• Use existing requirements for health status assessment as identified in DoD 
Directives for collecting information on long-term health effects. 

• USAMRMC to collect protocol specific information after completion of ntilitsry 
operations using subjective response forms identified in protocol. Services will 
provide resources necessary to allow collection of follow-up information (e.g., 
updated address rosters for location purposes). 

• Designating PI 

• CINC surgeon coordinates identification of Pis. Identify PI overall in charge per J'IF. 
Identify PI for each service component based on size and scope of operation. 
Physicians at lower levels of care are classified as sub-investigators (not required to 
sign FDA Porm 1572). 

• Quality Assurance 

• To the maximum extent that operational plans allow, services need to consider the 
presenee of QA personnel in each phase of protocol execution. 

o QA personnel can identify problems in execution and correct deficiencies 
early. 

o QA presence at education and infonned consent process to ensure appropriate 
provision and documentation of education and consent. 
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o QA presence during execution to ensure appropriate documentation. 
o QA presence during follow-up phases to audit documentation and follow-up 

on missing data. 
• QA plans should include self-assessment based on forms provided and use of existing 

QC personnel assigned to MTFs in event that QA personnel are not deployed early 
enough due to competing TPFDL requirements. 

• Plan to insert QA personnel with SMART teams. QA is force-multiplier for protocol 
execution and should be early in TPFDL 

6 



Figure I. Criteria for Requesting Authority to Use JNDs. 
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Figure 2. Approval Process for Use of INDs. 
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Figure 3. Identification of Principal Investigator. 

Designation as PI 

Army ComW~ent Surqeon N~WY Component $u~ · Af;,'Coinponent SUrgeon MC Comp:onant Surgacn 
{or de6ignat~ rep) ·': (or de&lgriii'letl."rWL · · '(91' :9;~Q!Jateli rep) (or designated rep} 

• Assumptions 
• All providers will be trained as PI's 
• Service Component PI can nominate as many associate 

PI's required to maintain oversight 

UNCLASSIFIED 
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To: l(b)(6) ~OSAGWI 
~ ~(b~)~(6~) ----~~~~--------------------------~ 

Subject anthrax vaccine protodol 
Document is set for Permanent Archival 

Attached below are the comments provld which I have forwarded to the A VIP office. 
. One set pertains to an ear11er version tha provided in March. and the other attachment contains his 

most recent comments. In addition to these comments, l attended the videoteleconference on Friday at 
which I orally reinforced the written comments and discussed some other Items of interest to the 
participants. The VTC included the A VIP office, MRMC {L T b 6 ), and ASA {M&RA). This action is 
now closed, although we may see a revised protocol later. 

FO'D 

From: 

To: 
cc: 

Subject: anthrax vaccine protodol 

Frank: My quick comments on the newer draft attached. Also the old comments on the earlier o ..,_;,;-'---" 

~ l!!:J 
more comments on anthrax po·st-exp pro comments on anthrax pos~exp proto 

(b)(6) 
Office af lhe Special Assllltant to the Under sec:retary of Defense 
(Personnel and Readiness) for Gulf war Ulnesses, 
Medical Readiness and MUitaty Deployments 

Francis L O'OonneU, COL, MC 
Director, Medical Readiness 
Office of 'the Special Assistant to the Under Secretary of Defense 
(Personnel and Readlneaa) for Gulf war IUnesses, 
Medical Readiness and Military Deployments 
(b)(6) 



Requested comment on Contingency Protoeol for Vaccination of Volunteers with Anthrax Vaccine 
Adsorbed (AVA) to Protect against Bacllllls lllfthracls Spores, S/15/01 draft, received July 19, 2001. 

Frank: Here are some commmts on this more recent draft and attachments. Also s~ you ~comments 
on the earlier draft. Hopefully there is not much repetitU>n. I have spoken to((b)(§ lin the 
interim and I do understand some of the many constraints in constructing this protocol. Sorry !just 
received it today and will not be here for the col(erence tomorrow. Tom 

• Record keeping. (See also my earlier comments.) There may be weaknesses in the reliance on 
automated recordkeeping for vaccine administered under these circumstances. To the best of my 
knowledge, the services automated recordkeeping systems are not all up to this task. Even if they could 
(amidst the anticipated chaos) 'capture the active duty personnel this way, could you rely on these 
systems for the reserve personnel?· And how about the civilians? The services paper record systems, 
both individual records and rosters, proved inadequate during the Gulf War for a variety of reasons. 
One suggestion for a more suitable "back-up" is to create a simple roster template (only spaces for the 
infonnation you must have) that can be distributed to the points of administration, completed, and 
collected, with the data transferred to your electronic database at another time. Sorry to be so 
simplistic, but I have yet to find a OulfWar immunization roster with the essential information, and 
documentation of administration is, after all, the starting point for this study. Finally, you may also 
need to detail the collection and forwarding system, since recording tbe event is only one part of the 
problem. 

• Infonned consent. (See also my earlier comments.) This proposal still mentions only voluntary use 
accompanied by informed consent. If it is clear that a request for waiver of informed consent will not 
be requested under these.oonditions, I would delete mention of it under Responsibilities of the 
Secretary of Defense (p. 25, par. #2). (There might be some degradation of the military operation if 
there were failures to volunteer. On the other hand, there would probably not be any sho~ of 
volunteers under the circumstances of a confirmed exposure.) If there is a chance that a waiver may be 
requested, the entire protocol would have to better reflect this possibility. 

• Age inclusion and exclusion. Have you considered adding the young and old to the Exclusion Criteria 
(p. 29, par. S.2), then adding an option for them to take the vaccine as you did with pregnant women? 
After aU, it may be difficult to deny the ambassador, or perhaps· the young military or civilian 

··dependents under these eircwnstances. 
• Purpose. From conversations with b I understand there are problems in stating what would seem 

to be the real usefulness of the study, i.e., the effects of post-exposure vaccination on the 
reduction/prevention of anthrax disease. (There arc already far easier and more controllable ways to 
expand the information on acute adverse effects.) But do you have to consider the occurrence of 
anthrax disease as an adverse event (p. 34, par. 7.0)? Like studying an investigational meningococcal 
vaccine in the midst of an epidemic and saying you are just looking for adverse reactions? 

• On the Subjective Response Form (app. C.2), maybe avoid describing the right-hand column as kind(s) 
of reaction$, since they may or may not be related to the vaccine. The check boxes on the next form 
(app. C.3) are still a bit confusing. If you need it this way, maybe include a text box with an example 
of a completed one. 

• The Baseline Health Questionnaire might be difficult to complete under the circumstances (app. D-2). 
Any option to complete it later? 

• Would delete the human brain photo on the Jriformation Paper {app. H-3) The hype could be 
considered coercive rather than informative. 

• At eight pages, the Il(ormed Consent Form is just too long (app.l) This might be a committee product 
also, but I would reduce to maximum of one or two pages. Maybe have available access to more detail, 
if requested (as you would with an investigator's brochure in an ordinary clinical trial). · 

Medical Issues 
July 19,2001 



Requested comment on Contingency Protocol for Vaecination of Volunteers with Anthrax Vaccine 
Adsorbed (AVA) to Protect agaJnst Bad/Jus tutthrtlds Spores, 1/31/01 draft, received March 26, 2001. 

Frank: Here are some comments on this research prot()C()/. The first two are in areas where OSAGWI has 
· soJM experience from the Gulf War, so comments from this office might be most appropriate. The following 

ones are more about the purpose and design of the study. and you could delete them, if you think many 
other rev/ewen have already made these comments--<Jr are better equipped to til) so. This is not an easy 
reading prowcol. The generally accepted elements of a clinical investigation (title. purpose, plan of study, 
~pothesis, research questions, IND status, etc.) til) not seem clear or clearly organized. I'm still not 
entirely sure whether the pOI'tion ll'eeetwui (without t~ixes and consent form) is intended to be 
part of an lRB or IND_ submission, or something else.~ · 

Comments from OSAGWI experience: 
• Record keeping. The experience of the Gulf War demonstrated an inability to maintain under field 

conditions the records required for investigational product use and good research. The investigator( a) 
will need to detail how this research requirement will be satisfied. It is not enough to simply say that 
the records will be kept, or point in the direction of existing DOD record keeping systems (electronic 
or paper), u experience has shown these systems to be unsatisfactory for investigational product 
research under deployment conditions. Record keeping provisions will be necessary for both data 
collection and for transfer of key elements to the individual health records. These requirements cannot 
be waived. 

• lnfonned Consent. There was confusion during the Gulf War about whether investigational products 
were mandatory or voluntary, and a negative impact from that confusion. This proposal mentions only 
voluntary use accompanied by informed consent. It is not clear whether a request for waiver of 
informed consent is anticipated. If a waiver is anticipated, or may be requested at the time of use, this 
should be stated in the protocol. In this case, the research proposal should include an information sheet 
rather than a consent form (perhaps both if there is uncertainty about the requirement for informed 
consent), and some preconditioning risk communication. If the vaccine is only to be given on a 
voluntary basis, there might be concerns about degradatio1,1 of the military operation by vaccine 
refusals, one reason for creating a mechanism for the waiver of informed consent during the Gulf War 
deployment. All of this, of course, applies only to military personnel; the inclusion of other than 
military subjects would further complicate this issue. Finally, it is questionable whether one could truly 
satisfy the elements of informed consent under the anticipated chaotic scene of a confirmed exposure, 
although this might be lessened in some study subjects by earlier risk communication. Fear alone . 
would probably drive most subjects to the vaccine. 

General Comments: (The authors may already have these comments from other reviewers.) 
• The purpose of the study is confusing to me. For whatever reason. there seems to be a preoccupation 

with the study of short-tenn adverse events from the vaccine and less interest in the study of the post­
exposure vaccination on the reduction/prevention of anthrax dise&'le. The investigators indicate that the 
protocol is strictly to provide treatment, that the study data is not intended to support a labeling change, 
that the efficacy of anthrax vaccine for early treatment of exposure is not an endpoint of the study, and 
that the occurrence of any cases of anthrax disease will be evaluated as an adverse event (?). The 
distinction between treatment and research is· an old and not very productive argument, unless this 
protocol can be classJfied under a Trea1ment IND. To me there is valuable information to be gained on 
the effectiveness of anthrax vaccine given in addition to antibiotic in preventing disease following 
anthrax inbalational exposure. Even if animal investigation and surrogate markers will allow approval 
for use in these indications, we should not pass up the opportunity to accomplish careful research in 
humans under conditions not otherwise possible. 

• Presumably this will be use of an approved product for an unapproved indication, and so would require 
IND status for this approved product It seems this will be further complicated by the intention to use 
existing lots of vaccine that have not been released by the FDA, at least until there are sufficient stocks 
of released vaccine. The reasons why the vaccine lots have not been released may be of imponance for 
both the safety of the subjects and the validity of the study results (E.g., if these preparations are more 
or less immunogenic or reactogenic, study resUlts may be more difficult to interpret.) 



• Th investigators may want to ensure that the methods: of observing and recording adverse 
reactions/events are similar to those of earlier imd ongoing studies, so that the infonnation can be 
validly compared. There seems to be no provision for long term follow-up of the subjects. This might 
be an opportunity to study both short and long tenn adverse reactions/events in a group of subjects 
who will be in stress at the time of vaccination, and perhaps (and thiS is a long shot) shed some 
additional light on the hypothesis and limited research about the potential additi~ health effects of 
stress and immunizations. If we are just talking acute effects of the vaccine, there are already far easier 
and more controllable ways to expand this infonnation. 

(b)(6) 
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Requested comment on Contioge~cy ·Protocol fQI: V~tio~ of'Volunteers with AD~ax Vac:dne 
Adsorbed (A VA) to Protect agalnst&lc4lus anlhmclS SporeS, S/15/01 draft.·received 1wy.l9, 200~. . . 

. . c· ~ . . . '· . . 
Fmnlc: Here are some comments on this more recent draft and·attac'hmeiiis. Alio ~~ndmg·~u my r:pmm~ . 
on 1M earlier draft. Hopefully there is not much repetition. I lu:tve spok4n 'to Jo~ Grab.enstein in the ~· . 
interim and I do understtJnd some ofth4 many constraints in constructin this protoCol. ·$o.rry 1 j~:·· 

received it today and wUl not be 'Mre for th4 conference tomorrow b 6 · 

• Record keeping. (See also my earlier comments.) There may be weaknesses in the reliance on 
automated recordkeeping for vaccine administered under these circumstances. To the best of IP.Y 
knowledge, the services automated recordkeeping systems are not all up to this task. Even if they could 
(amidst the anticipated chaos) capture the active duty personnel this way, could you rely on these 
systems for the reserve personnel? And how about the civilians? The services paper record systems, 
both individual records and rosters, proved inadequate during the Gulf War for a variety of reasons. 
One suggestion for a more suitable "back-up" is to create a simple roster template (only spaces for the 
information you must have) that can be distributed to the points of administration, completed, and 
collected, with the data transferred to your electronic database at another titne. Sorry to be so 
simplistic, but I have yet to find a Gulf War immunization roster with the essential information, and 
documentation of administration is, after all, the starting point for this study. Finally, you may also 
need to detail the collection and forwarding system, since recording the event is only one part of the 
problem. 

• Informed consenL (See also my earlier comments.) This proposal still mel)tions only voluntary use 
accompanied by infonned consent If it is clear that a request for waiver of informed consent will not 
be requested under these conditions, I would delete mention of it under Responsibilities of the 
Secreuz.ry of Defense (p. 25, par. #2). (There might be some degradation of the military operation if 
there were faihu-es to volunteer. On the other hand, there would probably not be any shortage of 
volunteers under the circumstances of a confirmed exposure.) If there is a chance that a waiver may be 
requested, the entire protocol would have. to better reflect this possibility. . 

• Age inclusion and exclusion. Have you considered adding the young and old to the Excluswn Criteria 
(p. 29. par. 5.2), then adding an option for them to take the vaccine as you did wilh pregnant women? 
After all, it may be difficult to deny the ambassador. or perhaps the young military or civilian 
dependents un<fer these circumstances. 

• Purpose. From conversations with John, l understand there are problems in stating what would seem 
to be the real usefulness of the study, i:e., the effects of post-exposure vaccination on the 
reduction/prevention of anthrax disease. (There are already far easier and more controllable ways to 
expand the information on aCQte adverse effects.) But do you have to consider the occurrence of 
anthrax disease as an adverse event (p. 34, par. 7 .0)? Like studying an investigational meninsococcal 
vaccine in the midst of an epidemic and saying you are just looking for adverse reactions? 

• On the Subjective R&ponse Form (app. C-2), maybe avoid describing the right-hand column as kind(s) 
of reactions, since they may or may not be related to the vaccine. The check boxes on the next form 
{app. C3) are still a bit confusing. If you need it this way, maybe include a text box with an example 
of a completed one. 

• Tbe Ba.teline Hea[#t Questionnaire might be difficult to complete under the circumstances (app. D-2). 
Any option to complete it later? 

• Would delete the human brain photo on the Information Paper (app. H-3) The hype could be 
considered coercive rather than informative. 

• A1. eight pages, the Informed Consent Form is just. too long (app.l) This might be a committee product 
also, but I would reduce to maximum of one or two pages. Maybe have available access to more detail, 
if requested (as you would with an investigator•s brochure in an ordinary clinical trial). 

[(b)(6) 
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Requested comment oo Contmpl¥'1 ProCocoJ for Vaccfnefion fll Volmdeen wfda ADtbru Vacdoe 
Acllorbed (A VA) to Proteet aplmt ""rilillr atluwdl SpoN, 1131101 draft. received March 26, 2001. 

Pnml:.: Here an 101rv ~ on tiW ru«uclt protocoL 1M flnt two are In antU wM.re OSAGWI has 
.rt~me ~from 1M Gulf War, so COIJIInmt3 frutn tltil ojfia mig hi be 1ltOSI approprllzu. 11r.e folJowi1tg 
OIW an more Gbola tM J1IITPOU and design oftM Jtwly. and JOfl co..ul d.el4u tMm. ifyoa tlt.ink many 
otlter revi6wvl /unle alretMJy 1Nllk dw4 COiffiMifU-or an better~ to do so. 77ris is not an etUY 
~protocol. 1M gDLUQ]Jy accepted elemetrt8 of Q clbtlc4l investigation (titk, piU'pOie, plmt of sliMly, 
/typotJwU, ruearm qii4Sti«u, IND sttlt&s, etc.) do not uem clar or cl«uly organiutl. I'm #ill not 
at.tinly svn wMther 1M portion 1 rtcdved (without t~ t:Wl COMent form) is ilrii1Nktl to be 
p4l1 of anlRB or 1ND submi.fsion, or sometltbtg elu. l(}i}{] 

Comments from OSAOWI experieoce: 
• Record keeping. The experience of the Gulf War demonstrated an inability to maintain under field 

conditions the records required for investigational product uic and good research. Tho investigator(s) 
will need to detail how this research requirement will be satisfied. It is not enough to simply say that 
the records will be kept, or point in the direction of existing DOD record keeping systems (electronic 
or paper). aa eJq>erience has shown these systems to be unsatisfactory for investigational product 
research under deployment conditions. Record keeping proviaioos will be necessary for both data 
collec::don and for transfer of by elements to tho iDdividual bea1th records. These requirements cannot 
bewaived. . 

• lDformed Cooseot. Tbcre was confasion during the Gulf War about wbether investigational producu 
were mmd1tory or volUDtlr)'. and a neptive impact from that confusion. This proposal meotions only 
volUJUry use accompanied by infoJmed coaseot. It ia DOt clear wbetber 1 request for waiwr of 
informed coosent is anticipa!l:d.. If~ \VIhtcr is aotici~ or may be requesled at tbo time of uae. this 
ahoWd be stated in the protocoL In this case. die research proposal sbouJd include an ill/ormation sJrut 
rather than 1 corue~~t form (perhaps both if there is UDCCrUiDty about the requi.remem for informed 
consent), aod SOID8 precooditioning risk coDlJDUDic:ation. If the vacciDe is ooly to be giver~ on a 
whmlaJy basis. there might be c:oncems about depadation of the military operation by VICCiDe 
refusals. one reason for c:reatiJlg a mecbanism for tbe waiw:r of informed CODSent during !he Gulf War 
deployme:ot. All of tbis. of course. applies only to mJ..Utary personnel; the inclusion of otbtz than 
military subjects would further complicate this issue. Pioally, it is questionable wbetber one could truly 
satisfy the elements of informed consent under tbe anti.cipatcd chaotic sccoe of a coofirmcd exposarc. 
although this might be lessened in some study subjects by earlier risk communication. Pear alone 
would probably drive most subjects to the vaccine. 

General Comments: (The authors may already.have these comments from other reviewers.) 
• The purpose of the study is confusing to me. For whatever reason, there seems to be a preoccupation 

witb the study of abort-term adverse events from the vaccine and Jess interest in the study of the post· 
expoeure vaccination on the rcductioolprevention of anthrax disease. The investigaton indicate that the 
protocol is strictly to provide treatment, that the study data is not intended to support a labeling change. 
that tho cftlcacy of anthrax vacciDe for early treatmcat of exposure is not an endpoint of the study, uxl 
1ba1 the occurreoce of any cases of anthrax di.seue will be evaluated aa ui adverse event (?). The 
distioction between treatmcDl aod resean:h is an old uxl DOt very productive argument. unless this 
protocol can be claaified UDder a Treatment IND. To me there is valuable information to be piDed on 
tbe effectiveoess of antbrax vacanc giw.n in addition to antibiotic in prevcntins diseue foUowing 
andnx inba1ational expoll.ft.. Ew.n if animal investigation and surroga.c markl:n will allow approval 
for use in these indications, we should mt pass up the opportuDity to accomplish careful research in 
humans Ullda-c::ooditiola not otbtzwise possible. . 

• Plaumably.thil will be use of an 8ppi'O\'ed product for an unappro~ indic&tion. aod so woolcl require 
lND status for this approved produc:t. It sccmi tbis will be ful1her complicafed by the i.Drr:Dtion to use 
aisting lou of vaccine that have mt been rdeucd by the FDA. at least UDti1 there are sufficlem stocks 
of rdcased vaccine. The reasons why the~ lots bave not been released may be of impOOaDce for 
both tbc safety oftbo subjects and tbe validity of tho study results (B.g.. if these preparations are more 
or leas i.amumogenjc or reactogenic. study results may be more difficult to interpret.) 



• Th investigators may want to ens\.U'e that the methods of observing and recording adverse 
reactions/events are similar to those of earlier and ongoing studies, so that the information can be 
validly compared. There seems to be no provision for long term follow~op of the subjects. This might 
be an opportunity to study both short and long term adverse reactions/events in a group of subjects 
who will be 1n stress at the time of vaccination, and perhaps (and this is a long shot) shed some 
additional light on the hypothesis and limited research about the potenti.al additive health effects of 
stress and immunizations. If we are just talking acute effects of the vaccine, there are already far easier 
and more controllable ways to expand this information. 
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Reply ZIP Code 
20318-0300 

THE JOINT STAFF 
WASHINGTON, DC 

DJSM-0109-03 
06 February 2003 

MEMORANDUM FOR THE ASSISTANT SECRETARY OF DEFENSE {HEALTH 
AFFAIRS} 

Subject. ExceptiOn to Po~cy for Pnonty II Anthrax Vaccmauons for Selected 
AMC Personnel 

1. Recommend approval of AMC's request (Enclosure A) that selected 
personnel be approved for anthrax unmuntzatlons as an exception to policy. 

2 Personnel to be vacctnated under the exception would include strategic 
ru.rhft crews, Ravens (securtty forces that travel wrth the 8JI"Craft and protect 
crews wh1le on the ground at forelgtl anfu:lds} and tactical airlift control 
elements {TALCEs) - an esumated 4,250 personnel, mcludmg Active and 
Reserve Component personnel. 

3 Service members are expected to deploy to deSlgna!ed h.gher-threat areas 
(HTAs} for more than 15 cumulauve days in a 12-month penod and are at 
he.ghtened nsk of anthrax exposure Tins request IS supported by 
USCENTCOM, USEUCOM and USTRANSCOM 

4. The ATmy, as the executive agent for the J)OD lmmuruzatlon Program for 
Btologtcal Warfare Defense, concurred w1th cnttcal comment (Enclosure B) 
Although vacclnauon of personnel who are m an HTA for cumulattve 
deployments of greater than 15 days m a 12-month penod was supported, the 
Army tndtcated that va.cc1nattons should begm on an tndtVldual basts when the 
mdmdual1s fJJ"St notrlied of a deployment or deploys mto one of the HTAs for 
the f'U"at time 

5 Whue tins approach may be feas•ble for some Actlve Component personnel, 
significant advance planning is required to admtruster vaccinations to Reserve 
Component personnel Combmed Wlth the relatiVely short nonce mherent in 
many aU"bft nusstons, 1t seems prudent to gi.Ve the AMC commander d.J.scretion 
to vaCCinate these personnel pnor to actual nobce of a deployment if 1t Is 
deemed that they have a htgh probability of being deployed to an HTA. 
Furthermore, many of these personnel are expected to reqUtre smallpox 
tmmumzauons under the current smallpox vaccmat1on policy, and 1t Wlll be 
much stmpler logist1cally to admmister both vacrnnations at the same time. 



6 TALCE personnel are subject to deployment at less than 12 hours notice to 
austere fields where med1callogtst1c support to conduct vacclll8.tions iS often 
lackmg. Therefore, unmedtate vaccination of those who are deemed to have a 
high probability of deploymg to an HTA should be autbonzed. 

7 Other Actlve personnel who have deployed to one .of the des1gnated HTAs 
wtthin the past 12 months should also be authorized for 1mmediate 
vaccmatlon All other personnel should begm vaccmatlons as soon as they are 
designated for deployment to an HTA 

8. The Jotnt St!!EEO:'"'• ~contact for tlus Issue are (bX6l !00<6> J(b~> _j l(b><6> I '--------.....J 

Enclosures 

M--R~ 
JAMES A. HAWKINS 
MaJor General. USAF 
V1ce Director, Jomt Staff . 

Copy to 
HQ USAF, Attn Deputy Chtef of Staff for Atr and Space Operations 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 

WASHINGTON OC 

MEMORAND1.JM FOR DlRBCfOR, JOINT STAPP 

AFODM 001-03 
16 Jan 03 

SUBJECT Excepuon to Pobcy for Pnonty II Anthrax Vaccmauons for Selected AMC 
Personnel 

Request Jomt Slaff acuon on the auached Excepuon to Poftcy (ETP) request from 
AMCISG (Attachment 1) Current DoD pohoy for requesung ETP for Pnonty U anthrax 
vaecrnat1ons requ1res recommendation from Combatant Commander, W1th final approval from 
ASDIHA sn consultauon wrth the Chanman, Jomt Chtefs of Staff (USDIP&R Memo, 6 Aug 02) 
(Attachment 2) 

Current DoD pohcy for Pnonty fi at1thrax 'tlaccmatron reqUires personnel to be asssgned 
or deployed lO a htgher threat ctrea (HT A) greater than lS consecutive days AMC strategtc 
mrhft a.~ws, R~vens and Tact1cal AJthft Control Elements lT ALCEs} are not usuaJly m a 
HT A greater than l 5 'onh!ClUl\'e days. and therefore. are not authonzccl to receLve antht3x 
vacc:Jne under Pnont)' Group 11 However, smcc many of the destgnated AMC personnel are tn a 
HT A greater than 1 S cumulauve day&, thetr nsk for pourble mthrax. ex.posure t& tncreased 
Therefore. request an ETP for AMC sttateg1c auiJft a.rcrews. Ravens and T ALCEs (an cstnnated 
4,ZSO personnel, tncludmg AD and ARC personnel) to recetve anthrax vaccme now 

_A.~ POCs on th1s tssue are Bng Oen 'Robert Smolen, HQ USAPIXON 
(DSN<b}(6)}, e-maJJ· 6 pentagon af md) and Col Denetce Van Hook, 
HQ USAF/SGZP (OS. 6 • e-ma.d [(bl£6) ~pe11tagon af md) 

Attachments 
I A \lfC Request for ETP w/ Bulleted Pomt Paper 
2 6 Aug 02 ~SD/P&R. Memo 

.. 
• 

" it 



·e 
DEPARTMENT Of THe AIR FORCE 

~!Ch~IIOIIIIN~ 

- M't.'\ofORA"-1>\JM FOR. HQ AJ'MOAI~ 

FRC>M HQ AMCJSO 
20) Wess T nscy !:~me', SU\\1: 1«10 
Scott AFB tL 6ll2S·5219 

stlnJt:C1' lt~quc)t fur Suetf.&lc Air't!t ~ll~tun 1:41=vt.w tv 'P~>h'-Y Aull&r.tiC Va=ute 
lmJJitmentatton Plan (A VIP) 

1 Slr.UOglC an mobtb\y a»el~ routmely tr~mll ~~:am~ tc!ezmfled as b14her t.'uut aJCu 
(HTAll) for onthra"C, buu~ not anc1U1led tnt~ AtrForce AVlPll\'m Due to O'.tu-Uiltque 
m~ssaons, AMCISCi rcqucahu bcl:ep\son to Pohc:),ln a~rd .. 'ICt 91;1h Ar.ncs 8 of \be Art force 
"vtP ?M? '"'r'•I'N'n111tu"' ttl•., AJ.A.C h11• ••1mtdtca dvu s~af"u. ~~Uas,on51'« e:t'Ps 'r""ttl.,$l 
A\rl\1\ Contto1 f~'S (TALC£,). Sn"pc .t.1rbt\ Asrr:nw Members, and R·wens 

2 TALCFs. tndud10~ thct• aSSQC1ared Olnb.tl R.eaeh f ~.tiStln (CiRt ) ll':ll'n', •rr cuh,f'l't tn 11mm 
deployment (l~ WJ1 12 noun not'") to au~lere fit-ld) tr.lLT As Oft a\'et"lll= J'Ur 4S day11 
TALCEs la~k adequ~re pze.dcploym=• rrcne·"' ~v.UC an 1nmtl antbru V8C4lllQLIDn ser~ 

(I e shots I, 2 an4 3) Addlllo:aUy, 1bey often bck tho ~al fottS'tCJ SUJIJ)Ort nCOCHII')' to 
vaccm11te ., 1h~ fielcl due to then far fO!'\\ uo. fi\)down Bcc~ust o! thelr mJSSlon enncahty P4 
IOJlSUQ{ C\Nurnsutnce<, TALCEs should be JC!entttied as Pnontv Two~ 

3 Oue co the nctt.rc of Slratq1G alt'l.t\. a~te\¥ mc"nbuS n~otgred to dt.s nusswn arc: unh~ly lO 
~'" M place 'or }S ct.~ or lor~~cr. 'but can~ rc~b)) C'Jl"tecl tot.X~d IS c:uruui.U•\'e 
davs ln a l~·monlh pcno.! lAW w-lh 111$0'\1"'1cms mMDn IJ of the Atr J!otceA"lP :!DO~ plarr. 
reou~st tha1 AMC:a-:cl AMC ptrd.C..S, C:·li f"·\41,ar!d ~«1•laabft mthtOD IC·32. C·l1. 
C40) ncws"lm\b~ be granted It) m tO lrltllfC iMmNtllc anlln' VKC"nabon tn .. ddttiOit, 
Sl'P ~ \•C~tna\t ~""" Fon.n lta\'CI\\ 1a DltCI ~Jt.:d Ravens arc •ptt•a\ty tr:a•ncd atc\ll'l1)1 
~that tna\d wtth thOSe ll11Ct'aft 1M p olil\ot Uw~n whll~ em U1e pG\11\CS •l tor~@tll&rheldS 
Thea: ftyers •nd ac:c:un>y forcca ~howd be 1de-t;tf\cd u 'Pnunty Two persOMcl 

4 Tb~o Co""'"o,4 S~A&~. I!U\!~t\Wt'Sela./u' Mw·bt)' CYJuua.nd, t-Wm.atn 1hc total nun-.bu of 
affcctt<l pcrsonnc' as4.2SO Plcuc n:fu :o1ht a~~~tr f~lls Should 
~~any ~!UO:)S, my POC "1 r ColKh){6.) ~ DSNl.Ch.l(2LJor 
~rrul 
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POINT PAPKil 

ON 

·-

AN'1'HllAX VACCINE 'FOR STRAT£G1C ,\JJtL'fPT'tR9 

- Tho Au Porco AW 20021mplcmentadcm 11tn daree1s ontbrax vaectnattol'l for perscmnol 
ISSIJilCid l5 consocuttvc dayl or longer to Higher 1'hrcal Areas (HT A•) 

- AVfP Plea tptciScally idad6es vtceinJtlon pouey foe special ml,.tont and cho• an~ pod 
to In' As acllkplc~ u pal\ of AEF b\d~ 

- AW PlaD cJo. DOt address cboce mllirarypcnonnel ~y tnaaitina HTAs b:n ~ 
ftlldraa for~ 1$ ooaMCNtiv• cla)'l- & tteque1lt OCC\11TenCC for stra&GJ1C asdlftctl 

- A VJP Pia Annu B altowa MAJC0M to subtrut ExcepclOD to Po hey (ETP) 

- PlaD apc:cifically sua-SSra&qtc aJThft pcnoMd be cons&dcrcd tbr F:rP when 
pcracmDal can bo expected to accumulate 1 S daytln l t2 .. m0Dtb period 

• ~S. C-17, C·l-41 cd apcclalmrliA DUNion c:~beruowucly 4y =o tbo HTAI and m: 
c:xpected to acccd lS days ift a 12--11'Cidh pq2od It would be~ to vaccioate them 
Mlcci CID 0.. frequcat ~ throush tbose lrrA. 

• ~ toe:urcty Cotces accomplb)'io& 1beso ·~promo urcraftaecumy • off-1\ation 
airi5olda. co alto expoct.ed to crxcecc115 clay• camUal&¥c da:n 1c liT~ aact t~ Wmilar 
ambnx vaeetne~oa 

• Tactical Air\lf\ Coatro1 'P.ltsMnta (1' At Cb) &nd G1ot.at R.ueh L&y<lown 'cams ,wovido im1ia1 
aerial port, aircraft maintonanco, and C21ot a:cr.degic airU~ at ftr forward buos 

- Demanding minion hla 12-bour deploymut notu:e for 45-dty mis&lona 

- Do not have robU1t rnedlc41 RPPoit, snclucUq tOQWle 1C«1$ to vacanahaos 

- TbiDy aro AEP c:nablerl, 110t tled to aa AEF buc~ subjc:cl to dcp\o)IIUCDt at •Y tmt.e 

• ~ 011 AMC ftmct!onal it1puta, AMC/SO ~cs to~aJ AMC ~ AMc-pned pCIICGDCI . 
mciudod ia tbeae propoa1s to be 4,250 

- Airensw (1.000 Active D1#y/ 2)SO Air Reacrve C'ompoiW!l). Raveoa (~01220), T ALCBs 
(430aUAJ)) 

• ~ ldeatUy Stratepc Aub! Alrcrew,la~ 1G4 TAl.CEa •AVIt pnonty . 
two pc:riOCIMl (« ~echste Y~Cdnasioa eo adcqultdy ~cc.t 1hcm prior co dcpSoymcm 
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HEADQUARTERS DEPARTMENT OF THE ARMY 
ASSIST ANT DEPUTY TO iHE ARMY OPERATtONS DEPUTY 

(JOINT AFFAIRS) 
OFFICE OF JOINT AND DEFENSE AFFAIRS 

0 3 FEB 2003 

ARMY PLANNER DAC$-ZD·JOA 
Memorandum Number· 08'5 "fE> 

MEMORANDUM FOR SECRETARY, JOINT STAFF, ATTN· J..4 (Hea11h Service 
Support OMSlOn), t.TC 6 

SUBJECT· Exception to Polley for AnlhraxVacctnatlon for Selected AMC Personnel. 
(SJS 0~0355) 

1. Concur only subject to the follow1ng crttlcaf comment 

2. Cntlcal comment We agree that r&rtalm personnel of the USAF A.Jr Mob1hty 
Command (AMC) may be at Increased risk of BsaiHus anthrscl8 exposure based on 
cumulative deptoyments of greater than 15 days in a twelve-month penod; however, 
anthrax vacc1nat1ons should ,not begm to the entire force of 4,250 personnel 
tmmedlately on ap.Proval of thrs request. Vaccinations should only begin on an 
rndMduai basts, when that indMdualls first notdted of depfoyment or deploys 1nto one of 
the CJCS-deslgnated H1gh Threat Areas (HT A) for the first trme Any deviation from this 
concept Will resutt 1n a non~ncurrence. 

Rationale: The alert status of AMC's sub,Ject personnel does not JUStify ammedtate 
vaccination Their alert status 1s no different than other Service&' alert forces (e.g • 
DIVIston Ready Brigades wlthJn Army DiVIsions), which are not being vaccJnated. 
Rather, on nonce of actual deployment these forc&s begln vaCCinating rf they fall within 
the other parameters of the DoD Anthra)( Vaccine lmmuruzatlon Program po~cy. 

Further, current OoO contingency AVA requ1rements, coupled With compettng AVA 
requests from both U S Federal Agencies and fore1gn nations. constratn DoD's anthrax 
vacctne suppltes until May 03 

~.~.:-L 
RANDYC~ 
Colonel,GS 
Deputy t0 the AOCSOPS (JA) 



SUBJECT: Exception to Policy for Priority-2 Anthrax Vaccinations for Selected Air Force Air 
Mobility Command (AMC) Personnel. 

COORDINATION 

Non-concur Concur 

Director 
MIL VAX-A VIP Agency COL Randolph 

DATSD(CBD) Dr. Anns Johnson-Winegar 

DUSD (TSP&CP) Lisa Bronson 



OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, DC 20301~1200 

ACTION MEMO 
HEALTH AFFAIRS 

February 27, 2003, 4:00P.M. 

FOR: ASSISTANT SECt!!I ~: ~F DEFENSE (HEALTH AFFAIRS) 

FROM: Ms~ t~~ Force Health Protection and Readiness 

SUBJECT: Request for Coordination on Exception to Policy for Priority-2 Anthrax. 
Vaccinations for Selected Air Force Air Mobility Command (AMC) 
Personnel. 

• The Director, Joint Staff endorsed a recommendation by the Air Force to vaccinate 
selected AMC personnel against anthrax as an exception to policy (TAB B). 

• This request includes 4,250 personnel, including strategic airlift crews, Ravens 
(security forces that protect aircraft and aircrews while transiting foreign airfields), 
and tactical airlift control elements (TALCEs). 

• MIL VAX is concerned that all personnel will be immediately vaccinated. 

RECOMMENDATION: Sign memorandum requesting coordination at TAB A. 

COORDINATION: TAB C. 

ATTACHMENTS: 
As stated 

Prepared by: CDR (b)(6) , DHSD/ODASD(FHP&R) (b)(6) /''c!t1fS._'/fr;~~'IVI)' 
--------~ ~--------~ 

1/v({'-'· 



THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON. DC 20301·1200 

HEALTH AFFAIRS 
MEMORANDUM FOR DEPUTY UNDER SECRETARY OF DEFENSE (TSP&CP) 

DEPUTY TO THE ASSISTANT SECRETARY OF DEFENSE 
(CBD) 

SUBJECT: Exception to Policy for Priority-2 Anthrax Vaccinations for Selected Air 
Force Air Mobility Command (AMC) Personnel. 

Request coordination no later than COB Friday, February 28, on the attached draft 
action memo and exception to policy memorandum for selected AMC personnel. 

The draft memorandum grants an exception to policy for priority-2 anthrax 
vaccinations that was requested by the Air Force and endorsed by the Joint Staff for 
selected Air Mobility Command personnel. These selected mission personnel may be in 
high risk threat areas for a 15-day cumulative or greater time frame . 

......,...,..,;;;.;~o;..;.;u...;;.h;;.;;;a~ve;;.,any questions regarding this matter, please contact CD .,_(b_)_(6_> __ --l 
~~----~ Please fax your coordination to l(b)(6) ~ 

William Winkenwerder Jr., MD 



THE ASS1STANT SECRETARY OF DEFENSE 

WASHINGTON. DC 20301-1200 

HEAL.TH AF.FAIRS 

MEMORANDUM FOR DIRECTOR, THE JOINT STAFF 
COMMANDER, AIR MOBILITY COMMAND 

SUBJECT: Exception to Policy for Priority-2 Anthrax Vaccinations for Selected Air 
Force Air Mobility Command (AMC) Personnel. 

REFERENCE: Under Secretary of Defense (Personnel and Readiness) memorandum, 
"Policy on Administrative Issues Related to the Anthrax Vaccine Immunization Program 
(A VIP)," August 6, 2002. 

In accordance with the above reference, an exception to policy is approved for 
Tactical Airlift Control Elements (TALCEs ), Strategic Airlift Aircrew Members, and 
Security Forces Ravens. Begin vaccinating strategic airlift crews now, and Raven 
security and Tactical Airlift Control Element personnel when they receive their first order 
to a designated high threat area. 

Execution of this vaccination program is per previously published clinical and 
administrative guidelines and consistent with existing Service implementation plans. The 
Secretary of the Army remains the Executive Agent for the Anthrax Vaccine 
Immunization Program (A VIP). Questions regarding this matter shall be directed to COL 
Gaston Randolph, Director of the MIL VAX-A VIP agency a{(b )(6) ] . 

William Winkenwerder Jr. MD 
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Reply ZIP Code 
2031!>-0300 

THE .JOINT STAFF 
WA$HINGTONt DC 

DJSM-0109-03 
06 February 2003 

MEMORANDUM FOR THE ASSISTANT SECRETARY OF DEFENSE (HEALTH 
AFFAIRS) 

SubJect. Except1on to PoliCy for Pnonty II Anthrax Vaccmat!Ons for Selected 
AMC Personnel 

I. Recommend approval of AMC's request (Enclosure A) that selected 
personnel be approved for anthrax unmumza.ttons as an exceptton to policy. 

2 Personnel to be vaccmated under the exceptlon would include strategtc 
SJrhft crews, Ravens {secunty forces that tra"'rel With the attcraft and protect 
crews wh1le on the ground at foreign mrfields} and tactical airlift control 
elements {TALCEs) -- an estlmated 4,250 personnel, mcludmg Actwe and 
Reserve Component personneL 

3 Service members are expected to deploy to des1gnated h1gher~threat areas 
tHTAs} for more than 15 cumulatlve days in a 12-month penod and are at 
he1ghtened nsk of anthrax exposure T1us request 1s supported by 
USCENTCOM, USEUCOM and USTRANSCOM 

4. The Army, as the executive agent for the DOD Immwuzation Program for 
Btologtcal Warfare Defense. concurred wtth cnttcal comment (Enclosure B) 
Although vaccinatlon of personnel who are man HTA for cumulatlve 
deployments of greater than 15 days m a 12~month penod was supported, the 
Army md1cated that vaccmattons should begm on an mdtVldual bas1s when the 
md1V1dual1s first notified of a deployment or deploys mto one of the HTAs for 
the first time 

5 Whtle this approach may be feastble for some Actlve Component personnel, 
significant advance planning is required to admuuster vaccinations to Reserve 
Component personnel Combmed With the relatively short not1ce mherent in 
many arrhft rmss10ns, tt seems prudent to giVe the AMC comrnander discretion 
to vaccmate these personnel pnor to actual nonce of a deployment if lt is 
deemed that they have a h1gh probab1hty of being deployed to an HTA. 
Furthermore, many of these personnel are expected to requtre smallpox 
tmmunl.Zatlons under the current smallpox vaccmat10n pol1cy1 and 1t Wlll be 
much stmpler logistlcally to adirumster both vaccmations at the same time. 



6 TALCE personnel are subJect to deployment at less than 12 hours notice to 
austere fields where med1callogiSt1c support to conduct vaccmations is often 
lackmg. Therefore, unmed1ate vaccinatio·n of those who are deemed to have a 
high probabillty of deploymg to an HTA s~ould be authonzed. 

7 Other Actlve personnel who have deployed to one of the designated HTAs 
Wlthin the past 12 months should also be authorized for 1mmediate 
vacCUlatlon All other personnel should begm vaccmattons as soon as they are 
designated for deployment to an HTA 

8. The Jomt S13f( :oqints p( contacl fox: th1$= Sue are (b)(6) 
[{h)(6) ~) _j ~~---------1 

Enclosures 

M~~ 
JAMES A. HAWKINS 
MaJOr General, USAF 
V1ce Director, Jomt Staff 

Copy to 
HQ USAF, Attn Deputy Ch1ef of Staff for Arr and Space Operations 

2 



DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 

WASHINGTON DC 

MEMORANDUM FOR DlRECfOR, JOINT STAFF 

AFODM 001=03 
16 .:ran OS 

SUBJECT Except1on to Pohcy for Pnonty II Anthrax Vacc1narJons for Selected AMC 
Personnel 

Request Jomt Staff act1on on the attached Excepuon to Pohcy (ETP) request from 
AMC/SG (Attachment 1) Current DoD pohcy for requesting ETP for Pnonry ll anthrax 
vaccmatmns requu·es recommeJ~dauon from Combatant Commander, wtth flnal approval from 
ASDIHA m consultation wnh the Chanman. Jomt Ch1efs of Staff (USDIP&R Memo. 6 Aug 02) 
(Anachment 2) 

Current DoD pohcy for Pnonty JI anthrax vaccmat1on requ1res personnel to be ass1gned 
or deployed to a htgher threat c1rea (HT A) greater than lS consecutive days AMC strateg1c 
mrhft a•rcrews, Ra,•ens and Tact1c.nl Atrbfl Control Elements (.T ALCEs) are not usually an a 
HTA greater than 15 comf.!cuttve days. and therefore. are not authonzed to recetve anthrax 
vaccme under Pnonty Group 11 However. smce many ofthe des2gnated AMC personnel are m a 
HT A greater than 15 cumulauve day&. the1r nsk for po~ble Anthrax. exposure ts mcreased 
Therefore. request an ETP for AMC strategtc a1rhfl rurcrews, Ravens and T ALCEs (an cstamated 
4.~50 personnel. tncludmg AD and ARC personnel) to recetve anthrax vacctne now 

Auachments 
J A "WC Request for ETP w/ BuUeted Po1nt Paper 
2 6 Aug 02 USD/P&R Memo 

'I 
II 



OEPARTMENT OF fl1E AIR fORCE 
IIUIMliUIIflrCII& ..... _, 111'\'~ 

-MI:MOR.Al'-'l)UM FOR HQ AfM¢Ml' 

nOM HQ AMCISO 
20) West i '*Y &~·. Sunc 1«10 
Scott AFB lt 6l:!2S·52t9 

St!n.l't:C'T Rc.quc)t lur Stsa~c.tie Aitf1!c M1n1'-ln I:k .. cphuu lu P~ll'-y Allllit.liC Vacctne 
ImJJiemcntatJOR Pl;u, (A VIP) 

1 Stratt:glC au mob1bty mel:) rouiU1t1)' t:an\11 gtographu: ar~ tdentlfitd u tl~ert.'vcat a~as 

(HT}.l,} for 11nt~-c, bUt a"'e no111'1Ciudc6 1n 1~ AlrForc:t AVJ1>p1an Due lo tl'.tlr\mlqUe 
tn~SJ,t)M, AMCISCi reqttcs~ ~ btcc'Jll\On to 'PolJ<:), 11'1 a~rd.,..,ce \lr:tn Al'.nex B ortbc A1r F~ 
AVI'P ?007 trnrll'ml'nl•t•M \'l'n AMC ~ "'~nuGc:O thret spr~1fi1. ~SlOM tor et'Ps T~U41 
Alfhft Conuo> flc:nen\$(TALCE\}1 S'ntcg1c o\uhft Alrcrew Mm1ws,•nd R,..,c:ns 

2 TALCFs, ltiC.Iudme lh~· assoaatro Olnh.d Reach f ~tsM (CrR.l ) tnrm., lll'1" ~uhJf'"' 1n nmti 
deployment (le~sth;m 12 hour,nul~ee)to QU\t~c fi("l0 mlLTAs on :~ver,jgc: fur 45 dar.> 
'fALCEs lack adequ~r~ p~e-dc:ploymmt haze hl prov,Jc znuuwl anthrax VBC4JilltttDll sen~ 

{r c: shots l, 2 on4 )) Addtuooally, they ofttn ~ck the l'tlCdloa' )og~s'lcs SllPPort r~l')' co 
va'cti'IGte m lht- fteld due to lhecr far foN ard 1n)down ~l\l~ ohhcu MISSton c.~tJcahty and 
loglSlf<:'lt CIJ~urnsc•nc:~ TAlCEs should be 1dentatied a; Pnontv Two pt"SUMel 

3 Oue to tke n4t\.te o{ s~nlq«< a\chn, attere'" me-nb<.rs ISl>Lgrcd to th,s r&$StOt\ 2.«: unl\i~ly lO 
ret"latn ,., pl;ace rcr )S dar> or lot~gtr, but ::4tl ~ ~"~bl) e'pcc:ted 1Qt.}I<.CXd IS (Unlt:l.U•\'e 
daY$ 1n a l~·monlb pmod tAW w-th UUfrUL'tons m Nmn B C~fiM AJr fore~ A"JP :!00~ pl~n, 
teouest lhat AMC a"'d AMC pmed·C·5, C'·li C'"·l41, and 1p«t<~larrbfi nns!lton lC·32. C-37. 
C-40) c,c.,J'1Crmben be granted an ETP ro srslrare IMrned,ale a.'l1hrn vacc'nabon ln <~ddlhOJI. 

BTP tO \~Ct\nll\e ~\lnty For .. cs lta"<n\~ lllli1-$C\ tcqueJt~d .Rav.m111\!C ~pecr~Uy ta•ned ucunt)' 
(o~~o tb3t tnl\ c:l w1ttl those a1t(T.If\ at\d p ott1.t tlwm while Ol\ tbC ground al toretQI' arttLelcSS 
Thecc: fiyerli and so;UI'l'Y rorcca 1ohould ~ 1dt<t~tficd as Pnorny Two ptfSOI'Inel 

AJ:tachment· 
A VIP .fi11'» rom; l>apc:r 

AMC-Q\.C8~ RUCH Fo" Ml~c.\ 

(!} P!Wtd 01\ recydelt ptpel 



--
POINT PAPER 

ON 

·-

ANTHRAX VACCINE FOR STRATEGIC AIJtLlFT'£R5 

~ The All Force A W 2002 Implementation .Plan darects anthrax ''aoc:mat1on for per.;onncl 
amgned 15 consecutive days or longer to High~ 1hreat Areas (liT As) 

- A VfP Plan specifically identities vaccination pohcy for spcclal mi '~ont lmd chose ascngncd 
to HTAs and deployed as pal1 of AEF budcts 

- A vrP Plan does not address chose: miliwypcrsonnel 6-equently tr.rnsiting HTA.s b:u nol 
nBlding for~ lS consooutivcs days - a frequent oc::curTCncc for stratcgtc aJrbftcrs 

- A V'tP Plan ~ B allows MAJCOM to submit Ex~uon to Po bey (.ETP) 

- Jalan specifically suggests strategsc a1rhft tm"SOnnel be eonstdered for E'fP when 
penonnel can be expected to acoumulate 1 S days in a 12-month period 

~ C-S, C-17, C-141 and sp~ialll'ltlift 1111aion crewmcmbers routintlyfly mto tho HTAr.and arc 
expeetcd to exceed 15 days in a l2~month pcnod It would be appropnaw to vaccinate &hem 
based on lbeu- frequent exposurclro~tum through these HT A 

- bv~ socunty rorces ~mpanying these aucraft. prov1de a1ttraft. secunty ax ofC-statton 
airfields, lll'C also e1CpCC:tcd •o exceed IS day' cumul.a.tave duys ln HTAs1 ancl rc:CJ.ll'~ ._imilar 
anthrax 'la.Ceme proteet1on 

- Tactical Aitlii\. Cootrol P.l~rn«tta (TAt eta) and Global Reac'\\ La.y<lowu ~cams ptQvidc lmtial 
aerial port, aircra:f\ maintenance, and C2 t'or str.&tegie airlift at far forward bases 

-- Demandins mission has 12-bourdcployment not1ce for 45-day missions 

- Do not ha'lc robust medicdl support. ~rn:Judmg routtne aceess to vac:cmat1ons 

- l1lcy lllC ~enablers, not tied to an A.l!F bucket, subject to deployment at any tune 

• Based on AMC fimct.ional.inputs, AMC/SG estrmatcs total AMC and AMC-gauted J)crsonncl 
mcludcd iu these proposals to be 4,250 

-- AircNw (l,OOO Ac:tive Duty/1,350 Air Reserve C'omponem), Ravell:$ (2501220), 1 ALe& 
(430 alJ AD) 

• Recommendation. Ident\fy Stt&t.eg\e Alrbi\ Att"Crew, Ravens, and TALC& as AVLP pnonty 
two personnel for 1nuned,ate v~inatlon to ~dcq\lately proteet them pno:r to clcployment 

Lt 
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(b)(6) 

HEADQUARTERS DEPARTMENT OF THE ARMY 
ASSIST ANT DEPUTY TO THE ARMY OPERATtONS DEPUiY 

{JOINT AFFAIRS) 
OFFICE OF JOINT AND DEFENSE AFFAIRS 

0 3 FEB ZOG3 

ARMY PLANNER DACS.ZO.JOA 
Memorandum Number 08"5 .. (J!;:, 

MEMORANDUM FOR SECRETARY, JOINT STAFF, ATTN· J--4 (Health Service 
Support DIVIsion), LTC Jones 

SUBJECT· Exception to Polley for Anthrax Vaccination for Selected AMC Personnel. 
{SJS 03--{)0355) 

1. Concur only subject to the following critical comment 

2. CmlcaJ comment We agree that certain personnel of the USAF Air Mobd1ty 
Command (AMC) may be at increased risk of BscUitJs anthraeis exposure based on 
cumulative deployments of greater than 15 days In a twe\ve-month penod; however. 
anthrax vaccmatJons shoufd not beg1n to the entire force of 4,250 personnel 
tmmedJately on approval of this request. Vaccinations should only begin on an 
lndrVtdua! basis, when that lndMdualls first notified of deployment or deploys tnto one of 
the CJCS-designated Hrgh Threat Areas (HTA) for the first trme Any deviatron from thJs 
concept wrll result 1n a non-concurrence. 

Rationale: The arert status of AMC's subJect personner does not Justify unmedrate 
vaccination Their alert status is no different than other Services' alert forces (e.g , 
D1vis10n Ready Brigades withrn Army OiVJsions), which are not being vaccinated. 
Rather, on not1ce of actual deployment these forces begin vacc1natJng rf they fall wlthln 
the other parameters of the DoD Anthrax Vaccine tmmun1zatJon Program poltcy. 

Further, current DoD contingency AVA requirements. coupled With competing AVA 
requests from both U S Federal Agencies and forergn nations, constrarn DoD's anthrax 
vaccrne supplies untJJ May 03 

3 POC rs COL Randy Randolph or MA~,__(b_)(_6) _ _.. at._(b_)(_6) __ __, 

~.~.:-L 
RANDYC~ 
Colonel, GS 
Deputy to the ADCSOPS (JA) 

----- - ··----· - --



THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, 0. C. 20301·12.00 

HEALTH AFFAIRS 

MEMORANDUM FOR DlRECTOR, TifE JOJNT STAFF 
COMMANDER. A1R MOBILITY COMMAND 

MAR I 0 2003 

SUBJECT: Request for Exception to Policy for Priority II Anthrax Vaccinations for Selected 
AMC Personnel 

REFERENCE: Under Secretary of Defense (Personnel and Readiness) memorandum, "Policy 
on Administrative Issues Related to the Anthrax Vaccine Immunization Program (AVIP),'~ 
August 6, 2002 

In accordance with the above reference~ an exception to policy is approved for Tactical 
Airlift Control Elements (T ALCEs), Strategic Airlift Aircrew Members, and Security Forces 
Ravens to be immediately vaccinated against anthrax. 

Execution of this vaccination program is per previously published clinical and 
administrative guidelines and consistent with existing Service implementation plans. The 
Secretary of the Anny remains the Executive Agent for the Anthrax Vaccine Immunization 
Program (A VIP). Questions regarding this matter shall be directed to COL Gaston Randolph, 
Director of the MILV AX-A VIP agency. He can be reached at.u.b:::;..u.;6~ __ _. 

W;qjl~. 
William Winkenwerder, Jr., MD 
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Reply ZIP Code: 
20318-0300 

THE dOINT STAFF 
WASHINGTON, DC 

DJSM..()l 00-03 
05 February- 2003 

MEMORANDUM FOR TiiE ASSISTANT SECRETARY OF DEFENSE {HEALTH 
AFFAIRS) 

Subject: Designation of US Coast Guard's National Strike Force as an Anthrax 
Vaccination Immunization Program {A VIP) Spec1al Mission Unit 

1. The US coast Guard has requested that the members of Its National Strike 
Force be designated as a Special Mission Umt (Prloricy I) under the DOD A VIP 
(enclosure). 

2. The Coast Guard has assigned 213 active ducy peiSOimellnto three 
National Strike Teams (NSTs) capable of providing critical response and 
decontamination support to fuc!litles contaminated with anthrax spores. In the 
past, this unit has deployed and supported activities such as decontamination 
of the Hart buUd!ng in Washmgton, D.C. The Coast Guard has stated that the 
NSTs will continue to respond to anthrax contamination in the foreseeable 
future. 

3. This request was coordinated with the Army as the executive agency for the 
DOD Immunization Program for Biological Warfare Defense. 

4. I concur In this request and recommend that the USCG National Strike 
Force be designated as a special mission unit and that all personnel assigned 
to tins unit receive anthrax unmun!Zlltions based on that prton'ty. 

Enclosure 

Copy to: 
Commandant, US Coast Guard 

M~~ 
JAMES A. HAWKINS 
Major General, USAF 
Vice Director, Joint Staff 



US Departmen. of Transportation 

United States 
COUt Guard 

MEM9RAND~J BARRETT 
~" Act1ng 

From TH~i COLLINS 
COMDT(O-C) 

2100 Second Snet. S W 

~~20583-0001 
Phone~ 267-1098 
~r> 2$7-4512 

6230 

OEG I 3 20~ 

Reply to 
Attn of. 

To Department ofDefense, Joint Staff, A TI'N Jomt Staff Surgeon 

SubJ DESIGNATION OF U.S COAST GUARD'S NATIONAL STRIKE FORCE AS AN 
A VIP SPECIAL MlSSION UNIT 

Ref (a) COMDTINST M6230 3A, Coast Guard Anthrax Vaccme Immunization Program 
(A VIP), page 2 

(b) CDC documen~ Antimicrobial Prophylaxts to Prevent Anthrax Among 
Decontarrunatlon/Cleanup workers Respondtng to an Intentional DlStnbut:Ion of 
Bactllus anthraczs, dtd 22 Oct 01 

I request that the U S Coast Guard•s J'{anonal Stnke Force be deszgnated as an A VIP Special 
MISS ton Umt As per reference (a), thtS Wtll mandate anthrax mununtzatson as a pnonty 1 wut . 
The U S Coast Guard's Nattonal Stnke Force mclodes 213 deployable active duty members 
d1vtded into three dlfferent response teams (Nabonal Stnke Teams (NSTs)). One llllSSlOO 

performed m October-Decein.b€% 2001 was to respond to and perfonn decontamJ.natlon efforts m 
areas known to be contammated watb anthrax Under current nuSSton profiles, the NSTs will 
respond to anthrax contammanon Sites for the foreseeable future 

2 Reference (b) descnbes the potential for breaches ofprotectton and the contammatlon of 
workers usmg appropnate personal protectl.on eqwpment Due to thls potentlal for mcreased 
exposure dunng repeated deployments mto contammated anthrax areas, we request Anthrax 
vaccme to 1mmumze Stnke Team members that are at-nsk of exposure due to rwSSion 
reqUirements Destgnation as a Speclal M1sSJon Umt waU allow these at·nsk mthtary members to 
recetve hcensed anthrax vaCCtne IA W reference (a), thus eosunng nuoomum protection for om 
personnel With the potenttal to be repeatedly exposed to anthrax oontammated sttes. 

3 It lS om mtention to ubhzc only NST members who have been immuntzed Wtth the anthrax 
vaccme as our pnmary responders to anthrax decontammahon sttes m the future. CUrremiy, only 
stx Stnke Team personnel have begun the anthrax vaCClne senes Immumzmg all Stnke Team 
personnel Wtll ensure that we are ready to respond munedtately to any future anthrax 
contammatton stte Current proJectJOns to start most personnel Wltb three doses ofvaccme and 
bnng those prevtously started m the program up-to-date would reqmre 633 doses 

4 My Potnt of Contact for th1s matter 1s RADM Joyce M Jolmson at (b)(6) 

# 



THE ASSISTANT SECRETARY OF DEFENSE 

WASHJNGTON, 0 C 20301-1200 

MAR 1 8 2003 
Ht::ALTH AFFAIRS 

MEMORANDUM FOR DIRECTOR, THE JOINT STAfF 
COMMANDANT OF THEUS COAST GUARD 

SUBJEcr Destgnat.Jon of US Coast Guard's Nat1onal Stnke Force for Anthrax 
Vaccme Immumzanon Program (A VIP) 

REFERENCE: Deputy Secretary of Defense "Remtroductton of the Anthrax Vaccine 
Immuruzat1on Program (A VIP):' June 28, 2002 

The referenced memorandum authonzes mclus1on m the A VIP of add1t1onal personnel at 
htgher nsk of exposure to anthrax based on pedormance of critical capab1ht1es. 

The mcreasmg threat of the use of weapons of mass destructton makes 1t essential that we 
have a crttlcal response and decontammation capab1bty hke the US Coast Guard's Nat1onal 
Stnke Force. 

Therefore, I approve mclusJOn of the U.S Coast Guard's Nat1onal Strike Force, mvolvjng 
approXJmately 213 acttve duty members, m current A VIP lmplementatJon. Execution of the 
A VIP for these personnel JS under the authonty of the Commandant of the Coast Guard. 

This detennmatJon IS effecnve JJnmedtateJy COL Gaston Randolph, D1rector of the A VTP­
MD..,V AX A e cy is the pomt of contact for any questlon on th1s matter He can be contacted at 

(b)(6) . 

cc. 
Surgeon General of the Anny 
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2002331-0000005 

OFFICE OF TKE ASSISTANT' SECRETARY OF DEFENSE2002331-0000~ 

~ WASHINGTON, DC 20801-1200 

ACTION MEMO 
HEALTH AFFAIRS 

December 4, 2002, 11:00 AM 

FOR: DEPUTY ASSISTANT SECRETARY OF DEFENSE (FORCE HEALTH 
PROTECTION & READINESS) 

FROM: COL David Adams, Program Director, Strategic Plans and Policy 

SUBJECT: Joint Operational Concept for Biological Warfare Defense 

• The Joint Staff/J8 is staffing a proposed joint staff policy memo (TAB B) containing 
an operational concept for biological warfare defense. This appears to be bridge 
guidance until a formal joint doctrine publication is produced. There are many areas 
that impact the health service support capabilities of the DoD. While the document 
presents a good first start, it has some serious shortcomings. TAB A provides our 
comments on the document. 

RECOMMENDATION: FHP&R sign the memo at TAB A to forward our comments to 
the J8. 

COORDlNATION: TAB C 

ATTACHMENT: 
As stated 

Prepared by: COL Dan Sulka, DHSD, (b)(6) , PCDOCS #~os'" ......__ _____ ____. 



OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTO N, D C 20301-1200 

HEALTH AFFAIRS 

DEC 0 4 Z002 

MEMORANDUM FOR JOINT STAFF/J8 (JRO-CBRND) 

SUBJECT: Joint Operational Concept for Biological Warfare Defense 

Thank you for the opportunity to review the Joint Operational Concept for 
Biological Warfare Defense document provided in your memorandum dated 
November 8, 2002. We believe that the document contains the basis for a useful 
operational concept, but it requires some additional work. The document should not only 
bridge the guidance shortfall until the publication of a revised Joint Publication 3-1 1, but 
should also provide the justification and framework for joint tactics, techniques, and 
procedures on biological warfare defense. 

Our specific comments are attached. My point of contact is COL Dan Sulka, 
Program Director, Operational Health Support, [(b)(6) I 

Attachment: As stated 

~~ 
Deputy Assistant Secretary of Defense 
Force Health Protection and Readiness 



Comments: Joint Operational Concept for Biological Warfare Defense 

General 

(Critical) There are mnnerous areas in the main body and in the appendixes where 'Issues" are 
raised but not resolved. To be consistent with the stated purpose of the document, any text that 
raises issues or identifies shortfalls must be re-written to provide policy guidance or a solution. 

(Critical) Appendix D contains an exhaustive list of statements of shortfulls or actions that must 
be accomplished in order for this policy and concept of operations to be successfully applied. 
These ''assumptions," for lvhich the CONOPS will not be executable, must instead be stated in a 
directive marmer with specific responsibility for the enabling task identified. The joint staff can 
do this for the Combatant Commanders and to a degree the service components. However, OSD 
and Defense Agencies'responsibilities should be stated up front in the main document in a 
section titled ·~ssmnptions." 

(Major) Overall structure of the document is flawed. The appendixes contain critical information 
that should be in the body of the document and the main document contains details that should 
be addressed in an appendix. 

(Major) It is way too long and should be edited and structured to focus the appropriate content to 
the appropriate audience. As it stands, responsibilities for activities. are ru1clear. It should be 
organized to state specific responsibilities and activities of: 

• OCONUS (deployed) combatant commanders and their service components executing 
current bin-defense activities during contingency operations . 

.. OCO:t\ lJS combatant commanders and service components in garrison/training to include 
responsibility for overseas family members, DOD civilians and support contractors. 

• CONUS (but including AK and HI combatant commanders/ Service components) and the 
military services executing Title 10 base operations and domestic force protection. 

·CONUS (including AK and HI) Combatant Commanders (NORTHCOM, STRATCOM, 
JFCOM) and military services for support of Homeland Defense and DOD support of 
Department of Homeland Security and other federal agency bio-defense missions and responses. 

(Major) The document does an inadequate job articulating the intelligence function and 
assigning responsibilities at the strategic, operational and tactical levels for biological warfare 
intelligence. The intelligence prep of the battle space should be part of the ''Sense" grouping of 
activities. 

(Major) The document should have a single comprehensive and integrated threat section; 
currently, discussion of the threats, means of dispersal, agent effectiveness, and vulnerabilities is 
scattered throughout the document. It should be organized based on the structure suggested 
above. 



(Major) Although the document is comprehensive and touches on the things that it needs to 
touch on, it does not tie together the roles and responsibilities that the operational, trailling and 
doctrine, materiel development and medical communities all have in executing a coordinated 
whole. As written, each would appear to be able to execute their roles and responsibilities 
independently and perhaps at odds with the others. 

(Major) There are a number of"The Commander/Combatant Connnand will detennine their 
capability to" or '\heir priority for'' statements throughout the document along with a clear 
adntission (page 14) that these organizations do not have the personnel qualified to do either 
task. If this is the case, this operational concept needs to articulate the linkages and assist in 
determining achievable capability (there arenl enough detectors to go around, regardless of how 
important a particular commander feels his particular mission is} and a meaningful and 
executable priority list. 

(Major) The document does not address patient evacuation guidelines. 

(Sigrtificant) Throughout the document there is reference to the JCS Threat list Since this is a 
classified document, there should be instruction in the document on how to gain access. 

(Administrative) There should be a reference section. There should be a glossary because many 
tenns are introduced or used that may not be familiar to the general audience for this policy 
memo. 

Specific: 

(Major) Page I: The use of the term ')lrinciple" is overused, incorrect, and confusing. Sense, 
Shape, Shield, and Sustain are major groupings of activities; the categories of other actions listed 
under each of these should be called "components." There are a number of true 
strategic/operational principles buried in the document that should be elevated. These include 
"maintain and maximize mission accomplishment" (Page 2), ''simultaneous execution ofB W 
activities" (Page 2), ''BW defense is an ongoing process not just a contingency ntission for 
overseas deployed forces" (Page 2), "must include integration of ntilitary and civilian elements, 
local and federal agencies as well as allied or host nation"(Page 2.), '~ituational awareness" 
(Page 3), and '\ton.proliferation and counter-proliferation" (Page 4). 

(Significant) Page 1, "SHAPE": Include a discussion or the model of operational risk 
management found in a variety of current DoD publications, to include Joint staff memorandum 
MCM 0006-02 dated Feb 02, 2002, to describe the 'Implications to the joint force connnander." 

(Critical) Page 1, ':SHAPE": There appears in the fifth line the phrase, " ... envisions critical 
sense, shield, and sustain end states." Neither in this paragraph nor elsewhere in the document 
are these "end states" clearly articulated. This is absolutely critical later (page 12) in the 
discussion of"CornmanderS Guidance" and '\::ommanders intent" of which end state is the most 
critical element 



(Significant) Page 4, "SHAPE": Vaccines should be included in this list because they also shape 
vulnerabilities. 

(Major) Page 4, para a: "Move Intelligence Preparation of the Battle Space (Strategic/ 
Operational biological warfare Vulnerability Analysis)" from "SHAPE" to the "SENSE." This 
will be consistent with page l treatment of intelligence. In addition, split this into two fimctions: 
''Intelligence Preparation of the Battle Space" and ''Strategic /Operational Biological Warfare 
Vulnerability Analysis." There are more fimctional inputs in the vnlnerability analysis business 
than intelligence. These include operational, political, and medical. Also, keep "vulnerability 
analysis" in "SHAPE." 

(Significant) Page 5, ''SHIELD": Include Medical Countermeasures. 

(Critical) Page 5, pam b: There needs to be a much more comprehensive albeit generic 
articulation of the threat. The critical problem with the current text is that it only addresses 
characteristics of scale and effectiveness of a 'biological attack." This policy memo is titled 
'biological warfare·; the level of discussion of threat should be at the warfare theory level 
initially and then address the current strategic/political nature ofBW, e.g. use by nation states 
through non-nation actors. The anthrax ''attacks" in the fall of2001, for example, may have been 
a criminal act but not biological warfare. For the echelons of DoD and other federal agencies 
this memo touches, these are critical distinctions. 

(Critical) Page 6, first lioe: The idea ofBW fusion centers appears for the first time here and 
follows many other times in the document. As this memo intends to establish a concept of 
operation for BW defense and this element appears to be a critical component of it, this 
document must better define what this fusion center does, how and where it is organized in the 
joint force commanders headquarters, and establish staff leadership/responsibility forB W 
defense operations. 

(Significant) Page 6, para c: Re-title this paragraph to ''environmental surveillance." Preventive 
medicine personnel do many types of this work, but in some Services, other communities are 
involved. This will also help distingnish this fimction from Page 7, para d, titled ''Medical 
Surveillance," much of which is also the responsibility of the preventive medicine community. 

(Significant) Page 8, ''Biological Detection Operations": This section should address false 
alarms and/or alarm verification. 

(Administrative) Page 11: "ATP-45"is not defined. 

(Major) Page 12, para a: Disassociate ''Intell Prep of the Battle Space" from vnlnerability 
analysis and move it to ''SENSE" discussion. Include discussion of operational risk management 
paradigm in the remaining text of this paragraph. 

(Major) Page 12, para a, third paragraph: Delete the word ')lennanent"from the description of 
the biological warfare red team unless the document here or somewhere else assigns this 
responsibility for organizing and resourcing this capability to an organization. 



(Major) Page 13: 'Specific biological warfare medical and technical defense priorities for 
mission accomplishment must be established before the actual initiation ofbiological warfare" 
sounds very much like we intend to initiate offensive biological warfare. This sentence should 
be rewritten. 

(Critical) Page 14, para f: There is inadequate description of readiness measures and reporting 
requirements and associated metrics. This needs to be a more important, probably stand-alone, 
portion of the document. 

(Critical) Page 14 para h: Delete 'lnfonnation management" from the title as it will confuse the 
IT community. More importantly, this paragraph must briefly discuss the concept of risk 
communication as a function of command information and public affairs. 

(Major) Page 14, para~ last two lines: These state the Services and Combatant Commanders 
establish requirements for BW defense experts. Instead, it should state that the Combatant 
Commanders, through the current requirements generation process (e.g. JWCA I JROC) establish 
requirements for "biological warfare defense capabilities." The Services must develop the force 
structure, materiel, and personnel to fulfill the reqnirements. 

(Major) Page 16: Vaccinations and public knowledge of the use of countermeasures may have a 
deterrent effect on enemy biological agent use. 

(Major) Page 16: This section should address plans for mortuary services for contaminated 
bodies. 

(Major) Page 18: At this point in the document it is clear the concept of operations has not fully 
recognized the seminal difference between chemical and biological weapons, i.e. the time 
between exposure and onset of effects. It is difficult to point out each instance that leads up to 
this cumulative sense, but it is most obvious in the area of physical collective and individual 
protection. The discussions of physical protection do recogniZt\ in passing, that for biological 
weapons, wearing a mask or remaining in a collective shelter will be a long-tenn experience. 
However, they then launch into the resource constraints of providing this for all who need it 
rather than the wholesale impracticality of determining when to start and stop providing 
protection or how to control the resulting panic. Appendix A does a better job of facing this 
head on, but still glosses over the previous threat assessment that any attack will be covert rather 
than obvious. 

(Major) Page 18-19: There may be a need here for guidance on sanitizing the mask and 
changing filters. 

(Significant) Page 21, 4th para: Incorrect use of the tenn 'levels of care" despite the attempt in a 
footnote to clarify. Should not attempt to create a new definition, instead replace with phrase 
'~tandards of care" here and in paragraph above. 



(Major) Page 23, parae: This paragraph should briefly articulate the conceptual difference 
between chemical warfare decontamination and biological warfare restoration (cleaning/ 
disinfecting) to establish the foundation later for the joint tactics, techniques, and procedures. It 
is a good discussion of standards, but must be placed in the context of a CONOPS for restoring 
the environment back to a ''safe" condition, whether that is a building, a room, or a base. 

(Critical) Appendix A, "Near Tenn Implementation'; If this appendix is retained substantially, it 
must be formatted to specifically identify organizational and /or command responsibility for each 
of the actions. 

(Significant) Page A-4, para b: Use of the tenn "units" is confusing. The document should 
indicate the size of unit as companies or squadrons that may not resourced to execute the tasks 
that follow. 

(Major) Page A-5, parae: The policy must define what '\letection of a biological attack'' means 
in order to start the six-hour prophylaxis clock. Does it involve laboratory confirmation? 

(Major) Page A-5, parae: Remove the example for smallpox; too much detail for this section. If 
the JCS policy needs to address specific biological warfare agents, it should do so in an appendix 
or annex and reference any OSD policy details/guidance on the particular vaccine. 

(Major) Page A-6, para f: This paragraph introduces a "waiver" without explanation. The waiver 
process should be included. It is unclear if the paragraph refers to the waiver ofinfonned 
consent (which requires presidential action), waiver of restrictions on reporting, or what. 

(Major) Page A-6, para h: This paragraph addresses quarantine. There should be similar 
discussion concerning evacuation or non-combatant evacuation operations as options to protect 
forces/DOD members from BW attack. 

(Critical) Page A-7, para j :As written, this paragraph states that '\mtil medical surveillance in 
DoD is standardized and routine ... all MTFs will sample from 10 percent of all persons exhibiting 
non-specific flu-like symptoms, and analyze ... samples for the agents on the JCS threat list." 
This is an onerous and unreasonable requirement knowing that the majority of visits to treatment 
facilities fall into the '\'ton-specific flu-like symptoms" category. lfthe intent of the paragraph is 
to have this occur only when directed by the Commander, it should be rewritten. It should also 
clarifY which commander. 

(Significant) Page A-7, para k: There should be discussion and guidance on writing Status of 
Forces Agreements and alliance procedures to perrnit transportation ofbio1ogica1 samples. 

(Major) Page A-8, para n: The concept should define "first responders" in both a domestic 
operations context as well as in a military context, i.e. define of a military first responder. 

(Major) Page A-9, para b: There is no dsy-to-dsy garrison /training base DNBI reporting. The 
requirement exists only in JCS MCM 0006-02 for contingency/deployed operations. There is, 
however, a reportable medical events system based on the HHS model. 

~----------------' 



(Major) Page A-ll, pam 5: This post-attack list omits the critical function of cleaning, 
disinfecting, and validation/confirmation of these efforts. 

(Significant) Page B-1&2: Increase the scale of the graphic and provide step-by-step guidelines 
for use of the scale. Suggest doing a single page for each BW agent and include other agent­
specific information such as agent characteristics, possible delivery mechanisms, health effects, 
etc. Then, rename the appendix. 



SUBJECT: Joint Operational Concept for Biological Warfare Defense 

COORDh\!ATIONS 

COL Rauch CoS/DASD(FHP&R) 



THE JOINT STAFF 
WASHINGTON, D.C. 

Action No. J8A 00603-02 

Date: 11/8/02 

MEMORANDUM FOR: 

USA 
USN 
J - 1 
J-4 
J -7 
CENTCOM 
EUCOM 

. JFCOM 
SO COM 

OSD (TSP/IP) 
OSD (HA) 

~ ACTION OFFICERS 

D PLANNERS (SERVICES)/DMSIONS CHIEFS (OTHERS) 
USAF 
USMC 

- - - - ------ J-3 
---------- J-5 

Editors 
PACOM 
TRANSCOM 

----------- STRATCOM 

NOR'THCOM 
KOREA 
ODATSD (CBD) 

------------------ LC 

Subject: Joint Operational Concept for Biological Warfare Defense 

1. The attached JS Form 136 is forwarded for: 

Ia Preliminary Coordination 

0 Final Coordination 

D Information 

3 . Please review attach document and provide critical, major, and substantive utilizing the 
JS comment form. 

(b)(6) 



JOINT STAFF ACTION PROCESSING FORM 
CLASSIFICATION UNCLASSIFIED 1 ACTION NUMBER J8A 00o03-02; 

TO DJS I THRU I ORJG SUSPENSE 20 Dec 02 

SUBJECT Joint Operational Concept for Biological Warfare Defense 

EXECUTIVE SUMMARY 

1. Purpose. To obtain the DJS signature on Memorandum for the Chairman, approving the 
release of the Joint Operational Concept for Biological Warfare (BW) Defense. 

2. Discussion 

a . The DPG-04 tasked the CJCS with the development of a BW CONOPS. The J8/ JRO 
and the J S/ Nuc&CP contracted with the Institute for Defense Analysis (IDA) to facilitate the 
development of a BW Defense Operational Concept, which better meets the DPG intent. The 
DPG-04 also tasks the USD (AT&L), in conjunction with the Joint Staff, with developing 
alternative funding strategies to allow the implementation of the BW defense concept. 

b. The completed Joint Operational Concept for BW Defense is broad enough to be 
applied to military operations, force protection, and homeland security but is primarily 
focused on the Joint Force Commandem operations. It creates an operational framework 
that permits the Services and Combatant Commands to develop more detailed CONOPS and 
doctrine, while also delivering the USD (AT&L) the operational requirements to initiate 
development of funding strategies. 
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Reply ZIP Code: 
203 18-0300 

MEMORANDUM FOR: Distribution List 

(DATE 1) 

Subject: Joint Operational Concept for Biological Warfare Defense 

1. The Joint Operational Concept for Biological Warfare (BW) Defense is based 
on broad principles, not on specific capabilities. This interim guidance is 
provided under the guidance of the Chairman of the Joint Chiefs of Staff. It 
sets forth guidance to supplement existing doctrine to govern joint activities 
and performance of the Armed Forces of the United States in joint operations 
and multinational and interagency operations. This fills a current void in joint 
doctrine and will serve as the initial concept that will formalized through a 
follow-on revision of Joint Publication 3- 11 "Joint Doctrine for Operations in a 
Nuclear, Biological, and Chemical {NBC) Environments." 

2. The scope of this document is to provide an operational framework that 
assist the Joint Force Commander and their staff in successfully conducting 
military operations and providing force protection for forces that are both 
mobile {air, sea, and land) and positioned at fixed sites against an adversa:ryS 
use of biological weapons. This concept addresses issues involving biological 
agents directed against the US armed forces personnel and equipment, not 
those employed specifically against civilian populations, crops, and livestock. 
The principles contained within apply to joint, multi-national, and interagency 
operations. 

3. The purpose of this document in Enclosure A is to provide joint force 
commanders with a guide to facilitate successfully plan and execute operations 
in a biological environment. It also provides the foundation for future joint, 
multi-service, service doctrine, and tactics, techniques, procedures (TIPs). 
Additionally, it supports developing future operational capabilities. This 
concept enables the identification of integrated solutions across the Joint 
Doctrine, Organization, Training, Material, Leader Development, Personnel, 
and Facilities (DOTMLPF) domain. 
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4. The document is organized under four operational principles for Chemical, 
Biological, Radiological, and Nuclear (CBRN) defense; SENSE, SHAPE, SHIELD, 
and SUSTAIN. These principles provide a framework that support joint 
operations more effectively that the current doctrinal framework of "Avoid -
Protect - Decon" which does not fully incorporate the challenges of biological 
warfare defense, nor does it provide the necessary flexibility to address the 
challenges that a capabilities based force could face on a future battlefield. 
SENSE, SHAPE, SHIELD, and SUSTAIN are more overarching and flexible and 
will be incorporated into future CBRNr'd:::.:o~c::.;:trin::...:'=al::....:.r.=.eVl.:.:·:.:s::io=n:.:s:.. ---------

5. The Joint Staff oints of contact is 
(b)(6) 
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1. Introduction 

This document recommends an initial operational concept for biological 
defense. While biological agent may be directly introduced into food and water 
or delivered by a vector; this concept concentrates on aerosolized biological 
agent defense. The concept melds existing medical and veterinary procedures 
for food, water, and vectors into the overall biological defense operational 
concept. This operational concept organizes biological defense under four 
principles: Sense, Shape, Shield, and Sustain. The definitions of these 
principles follow. 

Sense 

Provides the current biological warfare situation by collecting operational, 
intelligence, and logistical information, by detecting sampling, and by 
identifying biological agents in air, water, on land, and on surfaces in flora, 
fauna, and personnel. This principle includes the capability to diagnose and 
quantify the hazard. The capability also enables the continued monitoring and 
identification of biological agent hazards in support of operational planning and 
execution, shielding, and sustaining decisions. Sense is the key enabler for 
shaping the battlespace, using knowledge-based human and artificial 
intelligence. 

Shape 

Provides the capability to characterize the biological hazard, and its 
implications to the joint force commander. This biological hazard 
characterization is the process by which the joint force commander develops a 
clear understanding of the current and predicted biological warfare defense 
situation; envisions critical sense, shield, and sustain end states; and 
visualizes the sequence of events that moves the joint force from its current 
state to those end states. The shaping process assimilates manually and 
automatically collected information from military forces, coalition allies, host 
nation, and non-governmental organizations in near real time to inform 
operational courses of action. Shaping the battlespace accomplishes the 
mission. 

Shield 

Prevents or reduces biological casualties by reducing andjor preventing 
exposure to biological agent through physical protection or by providing 
medical prophylaxis from the agent effects. Shielding maintains force 
capability. 



Sustain 

Maintains combat power. Capabilities identified in this area are applicable 
to medical and non-medical operations. Sustain the force recognizes that 
personnel/units may become exposed to, or have to operate in, a contaminated 
environment, thus requiring the ability to treat ill personnel or reconstitute 
units/facilities to pre-incident operational capability as soon as possible. 

These principles are not listed in any priority, and the must be executed 
simultaneously. Each principle has several individual e ements un er it (see 
section 2.a., Organization). For example, under the principle of Sense are the 
elements of medical surveillance and biological detector operations. Note from 
Figure 1 (page 3) that all principles are interconnected: 

2. Operational Concept 

For maximum effectiveness, a biological warfare defense operational 
concept must be standard among the Combatant Commands and Services, and 
must be well coordinated with other military and civilian entities. The 
operational concept objective is to maintain and maximize mission 
accomplishment in the face of biological warlare attacks. Implementing this 
operational concept requires joint standards, joint actionable criteria, and joint. 
procedures for biological defense and biological attack warning. The concept 
must be implemented through all levels of command. This implementation will 
be costly (in dollars and people) and will require time. Biological warfare has 
enormous potential to negate military and civilian capability. It will have 
significant national and international_ political impact, as well as a public 
relations or public confidence impact. The use of biological weapons may 
change public responses or population behavior in a time of crisis. 

The implications of biological warfare defense are much broader than just 
defending the active military. The use of biological agentsl against military 
installations will expose civilians and family members on the installation, as 
well as civilians andjor non-U.S. forces in the surrounding area. Biological 
defense is more than a joint and combined operation; it is an ongoing process 
that includes all members of the U.S. military, family members, civilian 
employees, and local, state, and national government agencies of the United 
States, as well as the military and civilian elements of other countries, 
especially allies. 

1 In this operational concept, biological agents are any preparation of disease­
causing organisms or toxins that can be disseminated into the environment 
to affect humans, plants, or animals. Additionally, in some cases the disease 
itself can be spread by vectors, which are living hosts such as mosquitoes or 
humans, and which can transmit a disease to other humans, plants, or 
animals. 
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Figure 1. Operational Concept Principles 

In today's asymmetric environment, the highest probability of biological 
weapon use will likely be covert release, as opposed to use of standard military 
delivery systems2 (e.g., aircraft and missiles). Attacks on civilian targets also 
can have significant impact on military effectiveness without causing military 
casualties. These effects could range from denial of civilian facilities and 
movement restrictions to loss of infrastructure and industrial base. 

The principles of biological defense stated in this document - Sense, Shape, 
Shield, and Sustain - apply across the spectrum of combat and non-combat 
operations, from a nlajor theater of war Goint maneuver forces and facilities in 
active combat) to CONUS installations in peacetime. 

Implementation of the principles and elements at the tactical level will vary 
by priority, resources, and mission. For example, biological warfare situational 
awareness in some units or installations may be more heavily focused on 
epidemiological detection due to the scarcity of technical detection devices. 
Counterproliferation and non-proliferation actions, while not 100 percent 
effective , defend the force and civilians against biological warfare. This 
operational concept recognizes the contribution of major, more conventional 
counterproliferation actions such as missile defense and counter-force 
operations, but does not address them specifically. It also recognizes that, 

2 The United States' overwhelming technical and operational military capability 
will most likely cause a potential enemy to choose covert delivery systems, such 
as special operations personnel on foot or using cars or small private craft for 
sea or air delivery. 
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across the Combatant Commands and Services, there are many biological 
defense initiatives under way. 

Non-proliferation and counterproliferation plans and policies are an integral 
part of defeating the biological warfare threat. These actions, normally in the 
purview of regional Combatant Commands, national level government agencies, 
and the senior political leadership of the countly, are essential to all biological 
warfare defense capabilities. Any actions that prevent the possible initiation of 
a biological warfare capability or remediation of an attack enhance the 
biological warfare defense capability of the force. 

a. Organization. The following sections of this document discuss the four 
principles and their included elements. These principles, and the elements of 
each, are listed below. 

• SENSE: Gain and Maintain Biological Warfare Defense Situational 
Awareness 

Environmental surveillance 
Medical surveillance 
Epidemiological analysis and detection 
Conventional combat surveillance and intelligence 
Biological agent detection operations 
sampling 
Identification 
Warning and reporting 

• S~E; Minimize U.S. vulnerabilities to Biological Warfare Agents 
by influencing U.S., Allied, and opponent capabilities 

Intelligence Preparation of the Battle Space (Strategic/ Operational 
biological warfare Vulnerability Analysis) 
CommanCiers Guidance 
Planning 
Prioritization 
Alternative Courses of Action for Mission Accomplishment 
Readiness 
Information Operations 
Public Relations, Media Relations and Information Management 
Education, Training, and Exercise 
Liaison and Communication 
Decision-making and criteria 
Non-proliferation and counterproliferation 
Biological Defense 
Operational/ Fusion Centers 
Special Considerations 
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• SHIELD: Protect the Force 

Individual protection 
Collective protection 
Medical Protection 
Conventional Defense 

• SUSTAIN: Maintain or restore military operations; focused logistics 

Medical treatment 
Quarantine 
Individual Replacement and Unit Replacement 
Logistics 
Decontamination 
Mortuary Affairs 

b. Threat. The scale of biological attacks can vary from a biological agent 
employed as an assassination weapon against an individual; in food and water 
against a limited target; in a covert aerosol against a fixed facility; or released 
as a long-line-source, eventually covering thousands of square kilometers. The 
primary threat to military operations is aerosolized biological agent. The 
effectiveness of an aerosol attack can vary enormously (see Appendix C for 
technical considerations). This variability is, in general, unpredictable. 
Commanders should assume that third world countries and non -state actors 
are at least as capable as the U.S. biological warfare program was in the 1960s. 

3. Sense: Gain and Maintain Biological Warfare Defense Situational 
Awareness 

The elements of sensing the battle space for biological warfare defense 
operations are discussed below. Situational awareness, as with all military 
actions, is required for mission success. Situational awareness for biological 
defense derives from several sources: aerosol background surveillance, 
meteorological surveillance, medical surveillance, conventional combat 
situational awareness (air defense radars, etc.), intelligence, logistical status, 
force readiness status, and technical biological detection (biological detection 
devices). Situational awareness specifically includes awareness of possible 
attacks against agricultural or other economic targets. Biological warfare 
defense situational awareness must be established and maintained by 
Commanders at all levels. 

Biological warfare situational awareness requires the dedication of assets to 
maintain a current picture, as close to real time as possible, of any indicator of 
biological warfare use, as well as a worldwide picture of background events and 
environments that may hide or indicate biological weapon use. Data must be 
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collected, processed, correlated, and reviewed in central fusion centers to 
integrate multiple and unique indicators of biological weapon use. These data 
must be recorded and validated for potential forensic use or for determining 
attack attribution. These same centers must be able to differentiate endemic 
disease outbreaks from biological attacks. 

The elements of biological warfare situational awareness are detailed below. 
The assets required vary from biological detection units to epidemiologists, 
meteorologists, veterinarians, physicians, specialized biological warfare defense 
experts, unique intelligence and environmental collection systems, laboratories, 
and logistical support for systems, units, and personnel. Personnel assets 
include appropriate liaison to and from other nations, other U.S. government 
agencies, and state and local authorities, etc. 

a. Aerosol Background Surveillance 

Current and future biological detection and identification capability is and 
will be affected by the environmental background; for example, the amount of 
organic and inorganic material in the air. Aerosol background data are required 
to support the implementation of detection plans within areas of responsibility 
(AORs) and will assist in determining detection strategies and tactics, 
techniques, and procedures (TI'Ps) at the operational and user level. The 
interaction of environmental background must be understood and defined to 
maximize the capability of technical detection and identification systems. 

b. Meteorological Surveillance 

Meteorology- is a .sign#icant variable in biological warfare offense and 
defense planning. Meteorological conditions determine where and if an agent 
cloud will travel significant distances downwind (10 -100 kilometers (lan]) or 
only cover a local area (less than 10 km downwind travel), Changes in wind 
speed and humidity may change detector system performance; changes in 
humidity can change agent characteristics such as particle size or decay rate. 
Commanders and staffs must be aware of meteorological conditions at their 
level, the level above and the level below their commands. As well as 
comprehensive real-time meteorology, detailed meteorological records must be 
maintained for post-attack analysis. 

c. Preventive Medicine Surveillance 

Non-aerosol risks from biological agent include contamination of food and 
water and other items that personnel regularly come into contact with. 
Monitoring these potential routes of entry, which we term 'Preventative 
medicine surveillance,~ must be conducted on a regular basis. The Services 
currently field teams that test air, water, soil, flora and fauna for endemic 
disease hazards. Information from these activities must be fused with 
traditional biological weapon intelligence and information to provide a more 
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complete biological hazard picture, as well as to guard against non-aerosol 
attacks. 

d. Medical Surveillance 

As part of their routine operations, Combatant Commands, with their 
components, must conduct AOR-wide medical surveillance. Medical 
surveillance is a feature of biological warfare defense situational awareness. 
The "background" level of illness must be known to determine changes 
indicative of a biological warfare attack. The medical surveillance system will be 
standardized throughout the AOR, and to the extent possible coordinated with 
existing U.S. regional and national system(s) and those of other countries. At a 
minimum, input from other non-U.S. national systems will be collected and 
monitored as a source of medical surveillance. The medical surveillance system 
must provide timely information on the specifics of morbidity in the U.S. and 
allied force structure, the U.S. population, and the population of other nations 
as appropriate to the AOR. 

e. Epidemiological Analysis and Detection 

Epidemiological analysis is the study and processing of data/indications 
provided by medical surveillance. This analysis processes the surveillance data 
provided and determines when there are 'anomalies" in the normal or expected 
incidents of disease. Epidemiological detection - the outcome of the analysis -
is the identification of a pattern of disease within a population of people as a 
result of a biological attack. For the near future, epidemiological detection will 
be the most likely source of information on forces exposed to biological agents. 

The actions possible after an epidemiological detection are more limited 
than those taken after a technical detection since operational reaction time is 
lost and personnel are already casualties. The response options are 
prophylaxis, treatment, and altemative courses of action for mission 
accomplishment. In general, prophylaxis will be ineffective for those personnel 
already showing signs of disease. There already will be a demand on the 
medical treatment system without the opportunity to prepare for the initial 
influx of casualties. Although casualties are the first indication of a biological 
warfare attack, other units or areas may be protected by immediate 
prophylaxis, or medical treatment responses may be initiated. 

There must be initial standard criteria - common among the Combatant 
Commands and Services - that define and determine that an attack has 
occurred, based on epidemiological analysis of medical surveillance data. The 
number of criteria must be limited and rapidly available for decision-making. 
Reaction to a biological warfare attack must be rapid. The more numerous and 
more complex the criteria, the longer the reaction time before response may be 
initiated, and the less effective the response. 
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f. Conventional Combat Surveillance and Intelligence 

Conventional combat indications and warning (such as an air defense 
attack warning, increased meteorological radar activity, etc.) must be collected 
and monitored as part of biological warfare situational awareness. While not 
definitive, when fused with other data, such as current meteorology, this level 
of information can contribute to indications and warning of a biological agent 
release. 

Biological agents may be effectively delivered by any conventional military 
system. However, larger, longer-range systems such as aircraft and missiles are 
more efficient than are small arms and artillery. Current information on 
aircraft flight paths, ship tracks, and missile paths also may provide an 
indication of a biological weapon attack and the basis for initiating protection. 
For example, an aircraft or a ship track perpendicular to the wind and upwind 
of the force may be a biological agent release indicator. Detection units may 
then be placed on a different collection schedule,3 or forces may assume a 
higher physical protection level. As an example, current Air Force doctrine tells 
all airbase personnel to take protection in the event of an enemy missile 
launch. Other installations or units may be directed to adopt the same doctrine 
given the short flight time for missile impact in AORs. 

Commanders routinely access and use intelligence and, in general, 
understand the process for establishing collection requirements and the 
sources of intelligence. Biological defense requires more emphasis on the 
unique area of medical intelligence and personnel who understand the field. 

g. Biological Agent Detection Operations 

Biological agent detection operations consist of the employment of biological 
detection devices. Current biological detectors are limited in number and 
capability. Once the operational and strategic vulnerability analysis is 
completed, employment of these limited assets may be planned for greatest 
operatiOnal payoff (see section 4. 3.). Other issues for detection include detector 
capability in the local AOR environment, forward positioning of detection assets 
in peacetime, and scheduling detection units in the strategic flow of forces. 

The Combatant Commands should prioritize the employment of available 
biological detection capability. Currently, there is no DoD process or system 
that provides information on the configuration and density of biological agent 

3 This operational concept recommends continuous use of all available 
biological detection assets. Depending on the technology in use, Commanders 
may wish to change the normal processing and analytical cycle for samples 
within a time-distance proximity to a suspicious conventional delivery system 
(aircraft missile etc.). 
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detection assets and the resulting effectiveness. Joint and Senrice analytical 
resources should be tasked to assist in detector placement guidance. 

When a biological detection system indicates the presence of a biological 
agent, either by specific identification or by generic agent4 presence indicators, 

response must be initiated based on pre-existing criteria. Current systems 
such as the BIDS, BIDS P3I, IBDS, Portal Shield, and JBPDSS provide agent­
specific identification as an output. The BIDS and BIDS P31 can provide generic 
information of possible agent presence. The M-94 LRBSDS provides generic 
attack indication based on aerosol cloud shape. Recently, a commercial off-the­
shelf (COTS) collection process has been established using a dry filter aerosol 
collector called a Dry Filter Unit (DFU). The aerosol material is continuously 
collected and then manually dissolved into liquid and tested by a DoD detector 
kit (hand held assay) or forwarded to a laboratory for testing. Laboratory 
testing of DFU samples provides greater sensitivity and specificity than does 
the hand-held assay. 

There is no standard for response based on type and number of biological 
detection system indications. Guidance must be provided on number and type 
of indications for action, and what action to take. For example, to reduce false 
alann rates, some current systems require two positive identifications before 
declaring a biological attack. Currently, the action then is to assume MOPP 4 
(Mission-Oriented Protective Posture-4). Given the time lag of todayS biological 
point detection capability, Commanders may wish to consider different actions, 
e.g., not masking but initiating immediate prophylaxis. 

h. Sampling 

Sampling is the process of collecting material from the environment or from 
personnel. Environmental samples will likely provide agent (the organism or 
toxin) along with growth media, fillers, natural background material, etc. 
Medical samples taken from exposed personnel will likely provide the organism, 
toxin, or markers of their presence. The reasons for sampling range from 
agent/ disease identification to providing senior political leaders with scientific 
evidence of a biological agent attack. 

4 For the purposes of this paper, identification means specifying the pathogen 
or toxin to the disease level; e.g., botulinum toxin, not botulinum toxin 
type A. A generic agent presence indicator is a single or multiple set of device 
outputs, such as the presence of organic particles; size, shape, and 
distribution of organism sizes; etc.; that could indicate the presence of agent 
in the environment. 

5 BIDS, Biological Detection System; BIDS P31, BIDS ?replanned Product 
Improvement; IBDS, Interim Biological Detection System; JBPDS, Joint 
Biological Point Detection System; LRBSDS, Long Range Biological Stand-off 
Detection System. 
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Within the AOR and across the Components, Commanders must establish 
standard procedures for sample collection, handling, chain of custody, 
transportation, and processing. The preparation, preservation, and 
transportation of samples and the material required to do so must belvailable 
and standardized throughout the force. Allies should be encouraged to adopt 
the U.S.-defined method. Allied laboratories offer additional capabilities that 
the Commander should consider. Guidance for sampling must be promulgated 
and,.im.plemented throughout the force. 

i. Identification 

For operational purposes, identification means specifying the disease­
causing organism or toxin at the 'tlisease level," e.g., anthrax, plague, SEB 
toxin, etc. Identification is important for all aspects of biological warfare 
defense because it is the start of effect characterization and specific 
countermeasures. Currently, there is an informal hierarchy of identification 
definitions within DoD. Terms such as 'Presumptive," "silver standard," and 
1?;old standard" identification are used, but not defined. Further, there are no 
criteria for action based on this informal identification hierarchy. The Services 
and Combatant Commands should consider standardizing technical detector 
identification and medical identification with the national laboratory response 
network. For example, an automated detector or a hand-held assay might be 
comparable to a level A laboratory, while the USAMRIID laboratory would be a 
level D facility. This congruence between the military and civilian systems will 
avoid possible confusion and enhance both homeland defense and military­
oriented biological defense. 

The definition- of identification must be standardized. Because identification 
can come from multiple technical or medical sources, the definition must be 
keyed to its source and must include such information as sensitivity, 
probability of false positive/false negative identification, etc. Within the AOR, 
these standards are necessruy to provide information with a known confidence 
level that will assist Commanders in developing actionable criteria. 

The identification of the agent, the source of the identification, and when it 
occurs drive the options available to the Combatant Commander. For example, 
if a technical detector indicates anthrax, there is some period of time to 
implement prophylaxis. Additionally, since the agent/disease is known, the 
best available prophylactic can be chosen, and disease-specific treatment 
preparations can be initiated. If the identification is for an agent that does not 
have prophylaxis available, alternative courses of action for mission 
accomplishment may be implemented and agent-specific personnel treatment 
regimes may be prepared. If the Commander must wait for identification from 
epidemiological or medical sources, the same actions generally apply, except 
the options for response are now time-constrained; alternate courses of action 
for mission accomplishment and casualty treatment become priorities. 
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Laboratory assets are the most reliable contributors or enablers of 
identification. Given the political sensitivity of nations when addressing the 
transport and analyses of potential biological agent samples, laboratory 
capability must be available in each country within the AOR where significant 
U.S. forces are deployed. 

j. Warning and Reporting 

Warning and reporting are required to coordinate and enhance 
surveillance, detection, and identification, as well as to take advantage of 
information to minimize personnel exposure. 

Within the AOR, a standard joint system of reporting suspected and actual 
biological attacks must be established. The Commander must specify what 
information is required, who issues warnings and reports, whom they should 
be sent to, and what circumstances require the issuance of warnings and 
reports. For example, under current ATP-45 procedures, biological agent 
detection in one city or area of the AOR would not be forwarded throughout the 
entire AOR. While the Regional Command or Theater Commander may have 
such procedures, there is no overall standard. Further, within the AOR, this 
system must be capable of incorporating warnings from non-DoD and non-U.S. 
sources as well as warning non-DoD and non-U.S. organizations, e.g., local 
U.S. civilian organizations, coalition allies, other non-allied countries, etc. 

The Combatant Commands must determine criteria for issuing warnings 
and reports. These criteria are a basis for actions taken, and are based on 
situational awareness. 

The ability to conduct warning and reporting requires that warning and 
reporting centers be established (see page 16, section m.). These centers also 
can serve as or be part of the data/intelligence fusion centers for all 
information/data that contribute to the determination of biological weapon use. 
At the theater level, there must be a specified warning and reporting center for 
biological warfare defense, empowered to provide information to senior DoD 
leadership. Warnings and reports, if inadvertently made public, could influence 
policy, resources, and politics. 

4. Shape: Minimize U.S. Vulnerabilities to Biological Warfare Agents by 
Influencing U.S .. Allied. and Opponent Capabilities; Shape the Battle 
Space by Biological Defense Actions and Plans 

The elements of shaping the battle space for biological defense are 
discussed below. Shaping is much broader and more detailed in 
implementation than can be described here. While this operational concept 
specifically addresses how to shape biological defense, biological defense 
shapes the overall battle space. Shaping is the command, leadership, planning, 
and intellectual aspect of biological defense 
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a. Intelligence Preparation of the Battle Space (Strategic/ Operational 
Biological Warfare Vulnerabilitv Analysis) 

All operations involve intelligence preparation of the battle space. In the 
case of biological weapons, the force must look at strategic mission 
accomplishment and how biological warfare could be used to counter strategic 
success, as well as more detailed vulnerability analysis at operational and 
tactical levels. Within a specific AOR, the effects of terrain, climatology,. 
population demographics, and time must be analyzed to determine potential 
impacts on missionaccomplishment. 

These vulnerability analyses should examine all facets of the operational 
plans (OPLANS), assigned and implied missions, and how, where, and when 
mission accomplishment could be negated or disrupted by biological agent 
attacks. Examples could include the loss of an early deploying carrier, or an 
attack on a continental United States (CONUS) facility, such as a force 
projection node, a satellite control center, or a long-range bomber base. It is 
important to note that some key operational facilities are not DoD controlled, 
but nonetheless require biological defense protection. 

As the Combatant Commands and Components conduct their vulnerability 
analyses, the Commands should coordinate with OSD and JS to conduct an 
overarching review of OPLAN interaction, as well as other biological warfare 
vulnerabilities of the national military strategy. This must be an ongoing 
process with a permanent biological warfare red team in place to identify 
military vulnerabilities. An example of a red teamS investigation might be the 
effect of biological agent release on the national/international civil air 
transportation system while the U.S. is conducting or preparing to conduct a 
major theater deployment. 

b. CommanderS Guidance 

The CommanderS guidance or intent is integral to military planning ·and 
operations. All Services, all Soldiers, Sailors, Airmen, and Marines are familiar 
with the concept and the implementation of Commandecl guidance. In the 
case of biological warfare defense, this is a new and unique area for 
Commanders to state their intent. Few Commanders have a true working 
knowledge of biological warfare weapons and agent effects. Further, few 
Commands have staffs with adequate expertise to assist Commanders in 
biological warfare defense. Not only does the Commander have to critically 
assess and determine risk from biological warfare, but also he/she must be 
able to understand the technical and medical implications of biological warfare 
defense. Commanders, particularly at the operational level, will be required to 
provide guidance for biological warlare defense operations across the Service 
Components and subordinate units that have varying biological Warfare 
defense capability. Ultimately it is the Commander who decides the level of 
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biological warfare defense and asset allocation. Specific areas that could be 
included in the CommanderS guidance are detailed in the section 4.k. below. 

c. Planning 

For biological defense as with all other activities, planning is central to the 
successful initiation and continuity for all operations. Biological defense 
planning must be integrated throughout the planning cycle, taking into 
consideration threats and vulnerabilities. It is critical in addressing the 
logistical, medical, host nation, and coalition issues that will arise and it must 
extend down from the strategicjoperational level to the tactical implementation 
level. Plans must include sufficient guidance to standardize biological warfare 
defense operations, including medical operations, across the AOR and 
Component Commands. Depending on the AOR, both U.S. and non-U.S. forces, 
other government agencies, non-government agencies, and state and local 
agencies may have to be involved in biological warfare defense planning and 
execution. 

d. Prioritization 

While normally conducted in the planning process, operational 
prioritization is emphasized separately in this operational concept because of 
the potential for disruption as a result of a biological attack. While mission 
accomplishment priorities are not expected to change in a biological 
environment, operational and logistical priorities may. Specific biological 
warfare medical and technical defense priorities for mission accomplishment 
must be established before the actual initiation of biological warfare, 
remembering that such warfare can be delivered covertly by non-traditional 
systems in "peacetime." Priorities could include placement of medical and 
detection units earlier in the time-phased force deployment list {TPFDL), 
allocating air defense, allocating additional ground security forces, or assigning 
mobile detection units. 

e. Alternative Courses of Action for Mission Accomplishment 

In addition to planning for the implementation of biological defense 
measures, plans also must be in place to continue mission accomplishment 
and to assure a strategic force flow, despite a successful attack. Mission 
accomplishment contingency plans must begin with those elements (personnel, 
units, facilities, schedules) identified in vulnerability analyses and the potential 
effect of biological weapon attacks on those elements and on mission 
accomplishment. Once this has been done, alternative courses of action must 
be prepared and resourced. Biological warfare may require unit replacement of 
U.S. or coalition forces, the use of alternative facilities, or the substitution of 
capabilities on a large scale; alternative courses of action also must address the 
loss of allied or neutral bases or over-flight routes. 
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f. Readiness 

Within the AOR and extending to supporting Commands and Services, a 
system must be established for measuring and reporting biological defense 
readiness. This readiness-reporting requirement may be combined with or 
integrated into existing procedures or systems. What constitutes biological 
warfare defense readiness must be defined and promulgated; example 
readiness indicators could include: prepared and resourced plans and current 
operations; status of situational awareness capability; the ability to provide 
prophylaxis; the ability to treat biological casualties; and the status of 
biological warfare defense personnel. 

g. Information Operations 

Information Operations (10) are applied to all realms of combat and 
peacetime operations. Biological defense 10 missions range from depriving an 
opponent the capability to develop and target biological weapons to depriving 
the opponent any information on the effectiveness of an attack. 

h. Public Relations, Media Relations. and Information Management 

Because of the uniqueness of biological warfare and the associated fear of 
the unknown, information management must be in place, and releasable 
information must be prepared and standardized before any incident takes 
place. Information must be internally coordinated across DoD and with U.S. 
local, state, and federal agencies; standardized and coordinated nationally with 
other organizations, such as the Center for Disease Control and Prevention 

(CDC) .ap.d state and local authorities; consistent and objective in its 
dissemination to the force, and to the public; and available to the public in the 
area of responsibility. Commanders must establish criteria and guidelines for 
what is releasable and when to release information. 

i. Education, Training. and Exercise 

Implementing the operational concept presented in this paper requires 
personnel specifically educated and trained in biological defense and 
supporting academic disciplines, such as meteorology, medicine, and biology. 
Once the biological defense operational concept is implemented, it must be 
aggressively, realistically, and regularly exercised and translated throughout 
multi-Service and Service-specific doctrine. 

The Services have dedicated NBC defense personnel, but no biological 
defense experts per se; rather, current NBC defense personnel are generalists, 
or specialists in chemical warfare defense. The DoD has a limited expertise, 
generally found in highly qualified medical or acquisition personnel. 

The Services and the Combatant Commands must establish requirements 
for biological warfare defense experts and associated personnel, to include the 
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number of positions to be filled, position/performance criteria, and requisite 
education. 

The Combatant Commands, the Components, and the Services must 
ensure that adequate and realistic biological warfare defense exercises are 
adequately resourced and conducted, and that biological warfare defense is 
properly integrated into other exercises. Exercising responses to biological 
warfare attack can be extremely difficult; large numbers of personnel are 
required to act as patients or to support medical operations. While not all 
biological warfare defense exercises are conducive to the general training of the 
entire force, they are extremely important to the realistic training and appraisal 
of biological defense capability. 

j. Liaison and Communication 

Liaison is a normally implemented military process; however, for biological 
defense, the liaison and communication requirements may be quite different. 
Many biological warfare defense issues will be medical and may involve the 
CDC, the Department of Health and Human Services (DHHS), and the Food 
and Drug Administration (FDA) in the U.S. and similar national organizations 
through out the AOR. Liaison for biological warfare defense will call for special 
talents (infectious disease physicians, epidemiologists, etc.) and also will 
require language skills or translators. Because of the sensational nature and 
fear associated with biological warfare effects, special liaisons may be required 
at the national political level, as well as with the media, across the AOR. 

k. Decision-making Criteria 

Decision (or action) criteria must be established and standardized before 
any biological warfare attack; some of the more important decision criteria, and 
related decisions Commanders must make, follow: 

• Establish criteria for action, based on: 

o epidemiological detection 
o the output of technical biological detection devices 
o indications and warning 
o identification. 

• Establish a set of standard definitions and performance 
descriptors for identification. 

• Determine warning and reporting criteria, based on current 
capabilities6 and mission risk tolerance. 

6 Current capabilities mean those assets, systems, doctrines, units, personnel, 
etc., in the force today. 
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• Establish physical protection criteria, based on mission 
accomplishment and risk and criteria for masking and 
unmasking. 

• Maintain a list of approved and investigational new drugs (IND), as 
well as standard guidance for such issues as informed consent. 
Maintain planning guidance on the expected effectiveness of 
prophylaxis. 

• Determine the requirements for prophylaxes, resource the 
capabilities to prophylax personnel, and establish criteria for 
administration. 

• Establish requirements for and capabilities to treat personnel at 
"all levels of care (e.g., from heroic care to field expedient care; this 
criterion refers to the quality and quantity of care provided the 
patients, not level 1,2,3 medical facilities). This operational 
concept assumes the medical system will be overwhelmed and 
unable to provide the normal high. quality of care planned for 
"conventional" warfare, with respectively fewer trauma cases. 
Combatant Commands and the Services must plan for and 
resource the medical treatment of mass biological casualties. 

• Establish criteria for residual biological agent safety and 
contamination determination. 

Before and during the decision-making process, Commanders should 
realize that there always will be considerable uncertainty in a biological warfare 
situation. Unknowns and assumptions must be explicitly specified. For 
example,_ the extent of the attack, the infectivity of the agent, and the 
effectiveness of prophylaxis Qnd treat:ixletits all 'Will be unknown to different 
degrees. More information will become available over time, allowing refmement 
or reconsideration of actions;. however, actions must be implemented early, 
taking into account this high level of uncertainty. 

1. Non-proliferation and Counternroliferation 

Non-proliferation and counterproliferation plans, policies, and actions are 
an integral part of shaping the environment. These actions - normally within 
the purview of Regional Combatant Commands, national level government 
agencies, and the senior political leadership of the country- are essential to 
the shaping process. Counter force and active defense resources provide 
significant capability; these capabilities and the plans for their employment 
must be considered and coordinated with biological defense capabilities and 
plans. 

16 



m. Biological Defense Operational/ Fusion Centers 

Commanders should establish biological warfare defense centers as a 
critical component of existing operations centers in the force, maintaining the 
common biological defense operational picture and manned with biological 
warfare defense experts who can analyze relevant data and provide the 
Commander recommendations on appropriate countermeasures taken in 
response to an attack. These centers should be the CommanderS primary 
advisors for implementing the elements within the principles of sense, shape, 
shield, and sustain. 

n. Special Considerations 

Although the Regional Commands are guided by the requirements of their 
specific AORs, TRANSCOM has uniquely broad concerns encompassing not 
only the biological defenses of each theater, but also the health and safety 
standards of the U.S., countries through which personnel and materiel must 
transit, and countries from which the United States requires overflight 
permission. In order to carry out the missions of moving personnel and 
equipment to and from the region of conflict, TRANSCOM will have to apply the 
principles and elements of this operational concept to its facilities worldwide. 
This will entail especially broad coordination with all Combatant Commands, 
as well as with U.S. and foreign governmental agencies. 

5. Shield: Protect the Force 

Shielding encompasses those direct physical measures that prevent 
exposure ofpersonnel to agent andjor disease, and direct medical actions that 
prevent the occurrence of the disease. The requirements to protect active 
military forces, family members, civilian employees, contract employees, etc., 
regardless of location and nationality, must be taken into account. This 
operational concept supports implementation of DoD Memorandum September 
5, 2002; Subject: Preparedness of the U.S. Military Installations and Facilities 
Worldwide Against Chemical, Biological. Radiological, Nuclear and High-Yield 
Explosive (CBRNE) Attack [Reference lj. 

Physical protection describes any means of preventing direct physical 
exposure from agent; it normally is composed of individual protection and 
collective protection. For biological agents, the primary goal of physical 
protection is the prevention of agent inhalation since, for most agents, 
inhalation exposure causes the most severe manifestation of the disease. 
Physical protection, particularly individual physical protection, may degrade 
task performance, thus degrading unit and facility performance; the degree of 
degradation depends on the type of physical protection, level of training, 
acclimatization, duration of protection, work activity, and meteorological 
conditions. 
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Once the vulnerability analyses are completed and those personnel, units, 
and facilities critical for mission accomplishment have been identified, the 
mission-specific requirements for physical protection must be determined. For 
example, based on vulnerability and mission criticality, units or facilities that 
currently do not have collective or individual protection could be issued DoD 
individual protective equipment or provided COTS equipment to reduce 
exposure and risk. 

a. Inclividual Protection 

Traditionally, individual protection has been synonymous with MOPP gear. 
MOPP gear provides extremely good protection from biological agents but, in 
fact, only the mask is normally required. The most important aspect is timing: 
when to put it on and when to take it off. 

The criteria for masking must consider the threat, the source of the 
biological agent warning, meteorological conditions, the agent, and the mission 
risk. Masking after epidemiological identification has no benefit unless the 
agent is contagious7; masking after point sensor identification may have 
benefit, depending on meteorological conditions, position of detection, position 
of personnel, and the time elapsed between when warning was received and the 
individual masked.8 

Currently, there are no standard unmasking procedures after a biological 
attack. Unmasking guidance must be developed based on source of wanting, 
point( s) of detection, time since warning, unit position, etc. Criteria should be 
standard among the Combatant Commands and Services, except for the 
mission risk component. 

Commanders may opt for COTS individual protection devices such as dust 
masks, surgical masks etc.; if properly chosen and worn during an attack, 
these devices will reduce the level of exposure. COTS protective equipment will 
not prevent all causalities but, depending on the agent, may reduce the 
number of lethalities and the total number of affected personnel. Since it is 
unlikely that personnel will lmow an attack is occurring, individual protection 
ma,_y have to warn on a continuous basis (see Appendix A for near-term 
guidance.) The decision to utilize commercial off-the-shelf masks requires 
further technical analysis to ensure adequate protection and the development 

7 Masks will limit exposure from airborne particulate matter. AOR and local 
medical and operational SOPs are required to address the procedures for 
contagious personnel/ agents in operational settings. 

8 If the weather is extremely calm, agent may stay in the area of release for 
hours; masking would reduce initial exposure. For other than "calm" 
conditions, masking in the immediate area following warning likely does not 
reduce exposure. Masking personnel in downwind areas should reduce 
exposure given adequate warning time. 
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of TIPs. The best respiratory protection is the standard military issue protective 
mask. 

Because individual protection also is the first response for chemical warfare 
and radiological warfare protection, masking and unmasking procedures for 
chemical, biological, and radiological (CBR) defense must be coordinated across 
Combatant Commands and Services to ensure proper protection from all three 
threats, while at the same time avoiding confusion. 

b. Collective Protection 

Traditionally, collective protection describes the prevention of biological 
agent entry into facilities, rooms, or vehicles. Collective protection systems 
normally provide filtered air with sufficient over-pressure to prevent agent 
seepage into the protected space; collective protection facilities require air locks 
and entry-exit procedures. 

Unless the facilities are operational at all times, the issue of when to start 
and when to stop operating collective protective systems, or when to enter and 
when to exit such facilities, is paramount. The best way to avoid exposure is to 
operate collective protection continuously and have as many personnel in 
collective protection as possible. Given resource limitations and mission 
accomplishment requirements, the Commander should publish priorities for 
collective protection installation and guidance for operation. 

c. Medical Protection 

Given the capability of biological weapons to cause mass casualties and the 
limitations of technical detection, medical protection will be the primary 
biological warfare defense response. These measures must be planned, 
prepared, and, in some cases, implemented prior to exposure. 

Prophylaxes are those medical measures taken to prevent the occurrence of 
a disease; they may be administered pre- or post-exposure, depending on the 
particular agent and specific medical countermeasure(s). For example, the 
anthrax vaccine is a prophylaxis administered pre-exposure. Ciprofloxicin, 
administered post-exposure but before symptoms appear, also is an accepted 
prophylaxis for anthrax. Administering prophylaxes requires careful planning 
and preparation, not just from an operational and logistical perspective but 
also for medical and legal reasons. 9 (See Appendix B for graphics portraying 

9 Law and regulation approve drugs for a specific <purpose and application." 
Before a particular drug has full FDA approval, it is described as an 
investigational new drug" (IND). Using a drug for a purpose for which it was 
not approved is considered 'bff label." IND and off-label use require the 
informed and voluntary consent of the person receiving the drug. 
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information on the course of diseases and time windows for detection and 
prophylaxis administration.) 

There is no standard reference for the effectiveness of prophylaxis (hoW 
often the disease is prevented or to what degree symptoms are reduced). 
Standard accepted planning guidance is required to estimate the effectiveness 
of prophylaxis. Each Command should develop planning information that 
includes the expected percent of personnel casualties avoided given 
administration of prophylaxis, by time after exposure (one-·day, two days etc.) 
and by agents, relevant to their AOR. from the JCS threat list. 

A list of approved drugs and investigational new drugs for prophylaxis and 
treatment of biological agent exposure must be centrally maintained and 
coordinated among the Combatant Commands and the Services. It is 
imperative that OSD and JS maintain ongoing coordination with the FDA and 
other government agencies as required, thus ensuring the best and most timely 
information is available to the Commands and Services who will have to 
execute prophylaxis. Plans must be in place that address all aspects of 
prophylactic implementation, conform with the requirements for informed 
consent, state how much material is required, where it is stored, how soon can 
it can be administered, what the possible side effects are, what might be 
possible political considerations to U.S. implementation, etc. Prophylaxis 
includes pre-exposure vaccination; given the threat of biological weapon use, 
the pre-exposure administration of an effective vaccine to the force enhances 
mission accomplishment, increases survival, and reduces logistical demands. 

d. Conventional Defense 

All aspects of conventional defense shield the force from biologic&! warfare 
attacks; each aircraft or missile destroyed before reaching the target eliminates 
a potential biological warfare threat. Local security, physical security, and 
patrolling all deter covert releases or increase the chance of intercepting the 
release before it happens. Security forces, military and civilian, must be 
educated on biological warfare agents and possible covert or field-expedient 
release mechanisms. 

6. Sustain: Maintain or Restore Military Operations 

Restoration operations encompass those actions required to bring the force, 
or portions of the force, back to pre-biological attack capability. These 
operations include actions ranging from medical treatment of personnel to unit 
replacement to decontamination .. 

a. Medical Treatment 

Medical treatment describes those medical measures taken when personnel 
show signs of illness. Treatments vary for different diseases; some diseases 
caused by biological agents have no specific treatments. For example, the agent 
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SEB, a toxin of Staphylococcus Aureus bacteria, was weaponized in the now­
defunct U.S. offensive program and still has no specific treatment. Where there 
is no specific treatment to counter a disease, medical personnel treat to 
alleviate or lessen symptoms. Toxins, with the exception of botulinum, and 
viral diseases generally are treated symptomatically rather than with 
agent/ disease-specific medical countermeasures. Antibiotics are typically used 
to treat bacterial infections. 

The current military medical system has a dual mission: to maintain the 
health of the peacetime force, including family members and retirees, and to 
support the force in wartime by saving life and limb and, where possible, 
returning personnel to duty. The current medical force structure and 
procedures are based on historical trauma workloads and are not designed to 
support mass casualties from infectious agents or toxins. For example, all 
personnel on flied facilities such as air-bases or base clusters, or amphibious 
forces afloat, could be exposed to agent and require treatment; ground 
maneuver forces'treatment requirements could range from a battalion to major 
portions of a deployed corps. 

The requirements for and the capability to treat patients at the various 
levels of care, in terms of required medical personnel, units, and material, 
must be determined, as a successful biological attack will dramatically increase 
medical requirements. The capability to provide care and the level of care 
provided must be balanced against the vulnerability analysis, available 
resources, mission accomplishment, and medical treatment requirements. 

Levels of care to must be established and standardized throughout the AOR. 
Current military medical assets could and would provide 1:J.eroic" care to a 
small number of biological casualties, but the potential for biological warfare 
mass casualties is so great and so varied that Commanders must recognize 
that, at some level of resources, care must be constrained. Medical planners 
also should anticipate an increase in the '\vorried well" - those persons who axe 
concerned but are not suffering psychological effects - as well as those persons 
exhibiting the psychological effects of biological warfare on the force. Medical 
doctrine must specifically address the response to mass biological warfare 
casualties. 

Once capability and planning requirements are determined, medical 
contingency planning must be initiated. As a minimum, plans must address 
the capabilities to treat personnel, requirements for force structure, evacuation 
policy/ capability, quarantine, and the resulting effect on mission 
accomplishment. Evacuation of personnel exposed to biological warfare agents 
or potentially exposed to biological warfare agents also may be a sensitive 
political issue: while most biological warfare agents are not contagious, there is 
a generalized fear of biological warfare. Non-U.S. national and/ or U.S. state 

lO As stated earlier, level of care refers to quality and quantity of care, not the 
facility level. 
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and local authorities may deny passage of patients through territories pending 
some assurance of safe passage, etc. Commanders may be required to maintain 
large numbers of casualties or potentially exposed personnel in theater (in 
medical facilities or transient facilities), increasing the demand for force 
structure and resources. Additionally, depending on the agents and course of 
disease, evacuation assets may be extremely limited due to requirements for 
specialized equipment, such as respirators onboard aircraft or limitations on 
contracted commercial assets to transport biological warfare casualties. 

Additionally, medical facilities/units may require augmentation by non­
medical personnel to provide non-medical support, e.g., laundry, cleaning, 
feeding, etc. Augmentation of medical assets must be factored into biological 
warfare defense planning and other operational requirements. A further, 
consideration should be the possible use of 'in-unit care," defined as 
supporting sick personnel with food, shelter, sanitation, and medication (if 
available and feasible) without the supervision of medical personnel within the 
individu~ assigned unit.ll 

b. Quarantine 

Quarantine of a facility or a unit poses a diverse set of challenges, from 
the national political level through the tactical level. Combatant Commands not 
only will have to establish and maintain quarantine, they also will have to deal 
with the political and public reactions and ramifications in their respective 
AORs. Contingency plans for quarantine should consider mission 
accomplishment, legal status of civilians in quarantine area, support for the 
quarantined areas or organizations, quarantine enforcement, and public 
relations. 

c. Individual Replacement and Unit Replacement 

Depending on the scale of the attack, the agent, its effectiveness, etc., 
Commands may be faced with the requirement to replace individual personnel 
or entire units to maintain mission capability. Commanders should establish 
key individual and unit skills' and capabilities' replacement priorities, as well 
as plans to replace such individuals or units. 

d. Logistics 

There is a logistical component to all elements of this operational 
concept. Some elements, such as biological detection operations and 
prophylaxis, may have special requirements for timeliness and 
storage/ transportation conditions; for example, refrigeration may be required 
to maintain shelf life. Medical treatments for mass biological warfare casualties 

ll By definition, this is not 'lnilitary medical care," Medical care is provided 
within the military medical system. 
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will create a logistical demand not normally planned for or resourced. 
Additionally, conducting logistical operations in a biological warfare 
environment may be constrained or complicated by medical and legal 
requirements in addition to the effects and risks of biological warfare on 
logistical capability. 

e. Decontamination 

The issue of decontamination and risk standards are not new or unique to 
biological warfare defense. DoD-wide and perhaps DOD/national interagency 
standards must be established. Biological safety and exposure standards pose 
a difficult problem: the DoD standard must be acceptable and scientifically 
defensible in the U.S. and among other nations. And whatever standards are 
eventually adopted, there must be a commensurate public relations effort to 
ensure public acceptance and acceptance of risk for military operations. These 
standards must be thoroughly coordinated and interwoven through the 
operational concept to ensure all facets are executable. In the absence of DoD 
standards, Combatant Commanders should establish AOR-specific standards 
and coordinate among the Commands and Services. 

f. Mortuary Operations 

Fatalities caused by biological warfare may have unique mortuary 
requirements. There is the possibility of negative public and other non-U.S. 
government reaction to the handling and transport of these casualties due to 
the fear of the unknown, and biological warlare in general. All Commands and 
agencies must have plans and resources to properly process, inter, and 
transport mass fatalities while considering operational necessity, human 
dignity, and family and public feelings and emotions. 
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APPENDIX A 

NEAR-TERM IMPLEMENTATION 



L Introduction 

This Appendix summarizes aspects of the operational concept and is 
designed to apply to current operations; it recommends specific actions and 
criteria based on current biological warfare defense capabilities. 

A current capability approach to biological defense and a chronology is 
presented below; specific actions then are presented. The key issues discussed 
are before exposure f attack planning; resourcing; and rehearsing. 

2. Kev Points 

The importance of actions taken before the event cannot be over­
emphasized. Prior planning and rapid execution are imperative; it is better to 
act and be wrong than not to act. Even if prophylaxis is under way, it can be 
halted if there is a subsequent determination of no agent exposure/ attack. 

Large numbers of increasingly ill and dying personnel and the resulting 
degradation of operational capability likely will characterize biological attacks. 
Effects of biological attacks can be mitigated by: 

• 3 pre-exposure prophylaxis that provide immunity for some agents 
I J the use of collective and individual protection during the attack 

• 3 prompt post-exposure prophylaxis for some agents. 

Maintaining key military capability requires that units/facilities plan for 
and implement protective measures in advance of need. 

Biological agents are invisible and have no taste, smell, or other obvious 
signature. Moreover, because small amounts of agent can have widespread 
effects, it is particularly suitable for covert dissemination. Currently, the only 
way to know that biological agents are present is through the use of tactical 
point detectors. Several types of detectors exist, but all operational detectors 
provide indication that an attack has taken place, rather than waming of 
approaching agent. Hence, current detectors cannot be used to trigger the use 
of individual or collective protection systems, For some agents, however, this 
indication is sufficiently rapid that post-exposure medical measures can be 
effective if implemented quickly. In the absence of tactical detectors, the fact 
that an attack occurred will be apparent only when increasing numbers of 
individuals become sick and are diagnosed with agent-induced diseases. At 
this point, it usually 'Will be too late to preserve unit operational capability. Unit 
replacement or alternative courses of action are required for mission 
accomplishment. 

A current capability approach to biological defense is outlined here: 

• 3 Identify and prioritize key units and facilities that must be protected 
from biological agents to help guide the allocation of resources. 
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•) Plan against biological attacks. Planning encompasses use of 
detection systems, laboratory support, medical preparations, and 
determination of actions to be taken in the event of biological attack. 
Identify those events that would signal a biological attack has 
occurred. For all units, but especially for those units for which 
prompt detection and protection might be lacking, prepare 
contingency plans in the event that a biological attack renders the 
unit non-mission-capable. 

•) Vaccinate or pre-treat all personnel against threat agents where such 
measures can be taken. 

! ~ Deploy and operate tactical detectors at critical sites. Because of the 
covert threat, operate those detectors continuously. 

1 ~ Where collective protection exists, operate it continuously. 
1 ~ Conduct medical surveillance and epidemiological analysis 

continuously 
liD Establish a biological warfare identification laboratory capability in 

each country within each AOR. An in-country laboratory capability 
eliminates the need for cross-border transportation of suspected 
biological warfare agent samples. 

+!• Ensure that post-exposure prophylaxes are available and can be 
applied to potentially exposed personnel within no more than six 
hours after detection, including the decision time to use them. 

+!+ For critical units and facilities, consider the continuous or shift-based 
use of respiratory masks to protect against agents for which 
treatments are not available or where detectors are not present. 

+!• Be prepared to handle mass biological casualties, prep&e medical 
contingency plans, exercise and rehearse the plans, and stock the 
required material. 

•!+ Tram all personnel, military and civilian, on biological warfare threats 
consequences, and response plans. 

2. Before 

This section is a summary of actions taken before the attack. Planning, 
resourcing, and exercising these actions/procedures will allow immediate and 
more effective transition to immediate after the attack actions. 

a. Knowledge I People 

Corrunanders will establish a core of personnel with the appropriate 
knowledge to plan and execute biological defense (including medical) through 
consequence management. Personnel should be organic to the facility and/or 
the organization and be full time, as opposed to part time or additional duty. 
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b. Establish Current Biological Warfare Defense Capabilities 

Commanders of installations and units will establish their current 
biological defense capabilities; this includes the ability to determine an attack 
has occurred and to respond to such an attack. Evaluation for consequence 
management will be conducted on the basis of assumed exposure for the 
personnel at the unit and/or facility, as required by Reference 1. This 
assessment will be conducted for the agents on the JCS threat list that apply 
for the specific AOR, and should establish criteria for requesting augmentation 
as required. 

c. Threat. Risk. and Response 

It is imperative to establish a threat and response process based on the 
capability to defend against biological warfare, the mission, and acceptable 
risk. Response must include alternative operational courses of action to replace 
functions, facilities, or units not operationally ready because of a biological 
attack. Traditional physical security measures should always be included in 
assessing and countering the risk of a biological warfare attack. 

Today, there is no standard DoD threat assessment for biological attacks. 
Given this, biological warfare defense options are extremely limited. At least in 
the near- and mid-term, Commanders 'Will not be able to sense a biological 
attack in sufficient time to protect most personnel before exposure. (Units and 
installations that are exceptionally large may be able to warn some personnel 
who are a great distance downwind, based on the reaction time of current 
sensors. See Figure A-1 .) For installations/ units with technical biological 
detection capability, the determination of detection duty cycle and risk is 
imperative. Current technical detection capability will, at best, provide after­
the-fact exposure information. For small installations, e.g., a small Air Force 
Base or Kaserne 3 km by 5 Ion, assuming collective or individual protection is 
likely a moot point after an attack has been determined. However, for a large 
deployed formation such as an Army Corps or Marine Corps Expeditionacy 
Brigade, a warning from detection that results in assuming protection may 
avoid and or at least reduce exposure levels. 

For small installations and facilities, there are very few sets of 
meteorological conditions that would negate a biological attack. There is no 
current method to determine the metrology and attack characteristics (type 
release, agent, decay rate, etc.) combinations that could negate the 
effectiveness of a potential biological release. If the CommanderS estimate that 
the risk of biological attack is significant enough to employ a detector, then all 
detectors available should be employed, and if detection operations are 
warranted, all collective protection systems should be employed. Reducing the 
number of functioning detectors at any installation, even in non-optimal 
meteorological conditions, only decreases the chances of detection. 
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If the risk of personnel degradation is considered unacceptable, 
Commanders should consider masking personnel by shift, or maintaining 
personnel in masks continuously to retain mission capability. DoD standard 
issue chemical biological radiological (CBR) protective masks provide the best 
respiratory protection in any operational CBR defense effort; however, if 
Commanders opt for COTS masks, they should have a protection factor of at 
least 100. Dry agents and highly infectious agents demand higher protection 
factors. Standard protective masks, when properly fitted, provide sufficient 
protection to avoid almost all exposures; COTS masks, depending on the type 
and fitting, will reduce exposure but not as effectively as military issue 
protective masks.l For installations/units without technical detection, with the 
exception of collective protection and shift or continuous masking, biological 
warfare defense response is limited to medical surveillance and consequence 
management. 

For units, installations, and facilities without biological detection capability, 
planning and preparation for consequence management are the best near-term 

1 ECBC Interim Technical Memorandum Protection Factor and Saturation 
Testing of Commercial Negative Pressure Half Mask Respirators 9 November 
2001; Defense Research Establishment Suffield Ralston, Alberta, Suffield 
Memorandum No 187, Assessment of Commercial Alternatives to the C4 Mask 
for use in Moderate to High Risk Biological Scenarios) In the limited test cites, 
surgical-type masks have been shown to have a protection factor of from 3-7. 
More sophisticated commercial dust/vapor masks can have a protection factor 
in the 1008 to 1000. Protection factor is the ratio of outside to inside 
concentration for the particulate matter of interest. 
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courses of action. Commanders must always assume that biological warfare 
agents can be used covertly and successfully to attack their units/facilities. 

d. Prioritize 

Based on assigned mission, Commanders of installations and units will 
prioritize biological warfare defense to provide maximum mission 
accomplishment when resources are not available to prevent 100 percent 
exposure, or to provide 100 percent prophylaxis and treatment in a 
consequence management response. Prioritization also should include 
continuity of command and control, maintenance of biological defense 
capabilities, and the continuation of essential services. At operational levels, 
prioritization should focus on mission accomplishment and support of the 
attacked units. 

e. Prophylaxis 

Commanders will plan for, preposition resources for, and initiate 
administration of prophylaxis for bacterial agents/diseases within six hours 
after detection of a biological attack. Detection, even though it currently will 
not provide warning to prevent exposure, will provide sufficient warning to 
administer prophylaxis for bacterial agents with prior preparation and 
stockpiling. For those units without detection, or for attacks below the 
sensitivity level of the detectors, casualties will be the first indication of an 
attack. When this occurs, an especially rapid response is required; therefore, a 
six-hour criterion is chosen. 

For viral agents, the only available non-IND prophylaxis is for smallpox. 
CDC maintains the vaccine and will issue/ship in the instance of a confirmed 
smallpox outbreak. Commanders will plan for and resource the administration 
of smallpox vaccine immediately upon receipt from the CDC; i.e., 24 hours 
after identification of the attack. 

Combatant Commands must prepare, resource2, and exercise plans for the 
distribution and administration of smallpox vaccine in OCONUS. As required, 

1 Note that smallpox inoculations are administered differently from current 
'injection"-type inoculations (intra-muscular or sub-cutaneous). The process of 
scarification administers smallpox vaccine. Scarification requires personnel 
trained to Scarify' (make small cuts in the skin) an inoculation area with a 
bifurcated (two pronged) needle, thus introducing the 'vaccine' into the body. 
The site, when properly inoculated, elicits a local immune response. The 
inoculation site must be tead' several days later to verify the proper immune 
reaction. Administration of the smallpox vaccine to a population requires 
medical personnel trained in proper administration and follow-on confirmation 
of this vaccine. 
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these plans should address the stockpiling of the smallpox vaccine in the AOR, 
or AORjCommand-specific plans to move vaccine from CDC facilities to the 
AOR. Commands should assume and execute the requirement to vaccinate all 
personnel rather than wait for epidemiological determinations; vaccination 
priority should be to the facility J unit with known cases, by order of mission 
accomplishment priority and by epidemiological evidence. 

There is a limited capability response for botulinum toxin using an IND 
antitoxin or the toxoid. Response time to deliver the material to any installation 
in the AOR should be twelve hours. Each installation/unit will have in place 
the appropriate IND protocols, supporting plans, and resources to administer 
the antitoxin/toxoid. Planning for the quantities of botulinum antitoxin should 
be based on 10 percent of the population of the largest facility or unit. 

f. Investigational New Drugs 

The prophylactic use of some drugs has not yet been approved by the FDA 
for that specific purpose; it is considered "off label use;" further, some other 
medical countermeasure may be investigational and not yet FDA approved. In 
all IND cases, without wavier or specific legal circumstance, individual 
notification and consent forms (informed consent) are required prior to 
administering the drugs under the supervision of a principle investigator (could 
be a Command surgeon). Individual records and follow-up medical assessment 
are required after the administration of IND. drugs. Combatant Commands and 
Services must prepare, coordinate, and plan for implementation to the tactical 
level. 

g. Treatment 

Local Commanders will plan for and resource, within their capabilities, the 
ability to treat all personnel enumerated in Reference 1. Operational level 
Commanders will plan for and resource for the treatment of all personnel, 
based on the largest eligible population in their AOR. Resource and capability 
requirements will be based- on the consequence management assessment 
discussed above. 

h. Quarantine 

Each installation/unit will plan for quarantine; this planning should 
include, but not be limited to, legal authority; personnel tracking and 
accountability; ensuring continuity of essential services; criteria to initiate 
quarantine; extent of quarantine; enforcement of quarantine interaction with 
local, state, and federal agencies and for their host nation equivalents; support 
of quarantined personnelj legal issues; mission impact; etc. Operational and 
strategic level Commanders will plan for mission accomplishment in 
quarantine situations and to support quarantined units/facilities. Strategic 

A-6 



level and operational level Commanders will designate lower level Commanders 
with authority to implement quarantine on military facilities and provide policy 
for quarantine implementation. 

i. Liaison 

Each installation/unit will establish the appropriate liaison with higher, 
lower, and adjacent units. More importantly, liaison and points of contact must 
be established, documented, and exercised with the appropriate local, state, 
and federal officials who may assist in the detection of or response to a 
biological attack. OSDjJS will establish and promulgate standard procedures 
for federal-level coordination with Service entities and other federal or non-U.S. 
national, state, and local agencies. The Services and operational level 
Commanders will implement these procedures. 

j. Medical Surveillance and Medical Sampling 

Until medical surveillance in DoD is standardized and routine as a 
biological warfare detection system, and when directed by the Commander, all 
MTFs will sample from 10 percent of all persons exhibiting non-specific flu-like 
symptoms, and analyze (or forward to the appropriate laboratory for analysis) 
samples for the agents on the JCS threat list. Many military installations do 
not have U.S. military treatment facilities on site; installation Commanders, 
operational level Commanders, and Services that have forces and facilities not 
served by an MTF will determine if sampling is necessary based on the mission 
priority of the facility junit, and will establish an interim medical surveillance 
system. Additionally, Commanders must review mutual support agreements 
with off-installation support activities and identify requirements in the event of 
a biological attack. Mutual support agreements must be exercised regularly. 

Operational level Commanders and the Services will establish procedures 
for the surveillance of Reserve and National Guard units based on their priority 
to mission-essential OPLAN execution. 

k. Establish Laboratozy Capability 

The issue of transporting suspected or confirmed biological agent samples 
across international boundaries becomes more problematic every day. The 
denial of landing/movement rights for vehicles (airjlandjwater) transporting 
samples could, at a minim:um, delay definitive defensive actions or, at worst, 
render the samples useless. Initial sample analysis results, produced by a 
technology more sensitive and more specific than fielded DoD tactical 
identification systems, must be available no latter than 12 hours after receipt 
of the sample. The Combatant/Regional Commands should establish sufficient 
laboratory capability in each country where U.S. forces are deployed to enable 
all defense operational and medical actions/ decisions. Commanders should 
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consider the use of ship laboratory capability as a possible political and 
operational solution. 

1. Actions and Criteria for Actions 

Each facility j organization will establish an action list or standard operating 
procedure (SOP) for identification of a biological attack, and the response to 
such an attack. This should be synchronized with the installationS anti­
terrorism/force protection weapons of mass destruction plan. Examples of 
material included in this SOP include biological detector employment 
procedures; medical smveillance procedures; point of contact for information; 
prophylaxis and treatment regimes; assistance augmentation; notification and 
warning procedures; public relations guidance; physical security; initial 
quarantine preparation actions; etc. An action list should be prepared for each 
specific agent on the AOR/ JCS threat list and should be standardized across 
the AOR to the extent possible. All procedures, SOPs, etc., will be included in 
installation/unit operational or emergency operations centers. 

m. Exercise and Training 

Each installation/unit will plan and execute exercises for all aspects of 
biological defense at least once every 12 months; this includes all interactions 
with the local, state, and federal agencies. Operational level Commanders will 
exercise all support plans and alternative mission accomplishment plans. 

Training requirements- individual, group, and unit - will be identified, 
resourced, and executed. The planning, training, and exercise for biological 
warfare defense must be integrated intaill aspects of operations. Response will 
vary in scale from procedures for handling suspicious packages to enforcing 
and supporting quarantine for large units or groups of units, as well as civilian 
interface. 

n. First Responders 

This operational concept does not specifically address the role of first 
responders in biological warfare defense; while they have a role, it is well 
documented for normal operations and there has been copious guidance 
published recently for such personnel at the TIP level. 
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3. Daily Activities 

This section discusses actions that should occur daily. Each facility/unit 
should include biological warfare defense and consequence management in all 
daily operations, briefings, and staff meetings. 

a. Detection Duty Cycle 

Detector duty cycle will be reviewed at least daily for those units/facilities 
with the capability; detector duty cycle and readiness states will be included in 
daily situational and staff briefings at all levels. 

b. Medical Surveillance 

Medical surveillance will be executed daily for those units/facilities with the 
capability. If necessary, facilities and units will maintain internal records of 
disease and non-battle injury (DNBI) rates on a daily basis and institute a 
system to analyze the data daily. Combatant Commanders will establish 
criteria for action based on change in these rates. 

In general, eligible personnel usually refrain from attending sick call, acute 
minor illness clinics, etc., on an individual basis until they decide they really 
need medical advice. For biological defense, all personnel should be encouraged 
to seek medical assistance at the earliest opportunity. This greatly increases 
medical workload but may be the only way to increase the probability of early 
clinical detection and identification of a biological attack. Commands may wish 
to encourage a 'if you feel sick, go to the clinic" approach to facilitate early 
medical screening. 

c. Collective Protection Duty Cycle 

Collective protection duty cycle and readiness states will be included in 
daily situational and staff briefmgs at all levels. 

d. Operational and Physical Security Emphasis on Biological Warfare 

Defense 

All normal operational security, conventional defensive actions, and 
physical security actions enhance biological warfare defense. Commanders 
should ensure that physical security personnel are particularly knowledgeable 
on the possible indicators/means of covert biological warfare dissemination. 
Operational and physical security are executed daily and reviewed daily as 
threat levels (conventional) change. 
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e. Environmental Monitoring and Archiving 

All meteorological data and any other environment data must be preserved, 
on a daily basis, for use in forensic and post exposure operational decision­
making. There- should be standard data recording and preservation procedures 
throughout the AOR. 

4. During 

Actions taken during an attack are limited to those cases where there is 
evidence of a possible attack; this includes overt attacks by a conventional 
delivery system or conventional munitions. For example., if there is a ballistic 
missile or aircraft attack warning, personnel should be masked or enter 
collective protection as a precaution against biological attack. Local 
Commanders should establish 'hll-clear" cii,teria based on cloud time of arrival 
and pass time assumptions for agents derived from Allied Technical Publication 
45. Placing personnel in field-expedient collective or individual protection may 
be effective in reducing exposure. Personnel must leave the field-expedient 
enclosure after the all-clear (using the ATP-45 assumptions). While tests 
indicate field-expedient measures may reduce exposure, they do not eliminate 
exposure. There is no current system to assess the effectiveness of field­
expedient measures other than in a laboratory. Such measures may be 
employed as required, but protection assumptions should not be included in 
consequence management requirements planning. 

a. Alert and Warning to Others 

All attacks by conventional delivery systems or conventional munitions are 
reported throughout the chain of command, as well as laterally. Units/facilities 
should initiate biological warfare defense actions based on possible biological 
warfare inclusion in 'bonventional" attacks; as an example, activating the 
sampling team given the possibility of SCUD impacts. Commanders with 
biological detection assets will Warn other units and organizations based on 
procedures outlined in ATP-45. Civilian entities in the U.S. and, where 
applicable, foreign civilian and military authorities must be wan1ed as well. 
Operational level commanders will publish guidance for issuing warning, both 
in CONUS and OCONUS. 

b. Sample Collection. Transportation. and Analvsis 

Commanders at all levels will establish, resource, tram, and exercise for the 
collection of possible biological warfare samples. SOPs for existing military 
detectors and detection kits will be formalized by operational Commanders and 
coordinated across AORs. Procedures also must be established to sample 
during any. event that could cause the dissemination of a biological agent; 
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these include but are not limited to bomb, missile impact, high explosive covert 
detonations, unusual spray devises, etc. Across the AOR, laboratory support 
must be in place and managed to serve units as they deploy or maneuver. 
Transportation of samples across international boundaries or in some 
instances between states/local jurisdictions may be politically sensitive. 

5. After 

The list below enumerates actions taken after an attack (these actions have 
been discussed in the 'Before" section of this Appendix). The list is provided as 
the basis of a checklist for unit or facility use. 

Attack determination 

• Detection 

Medical surveillance disease or symptoms 

Other warning, explosion scud etc 

ID agent J disease 

• Detectors 

• Clinically 

• Sampling 

Warn as appropriate 

Initiate prophylaxis as appropriate 

Initiate treatment as appropriate 

Coordinate and communicate; Up chain of command; Outward liaison 

local, etc. 

PR, internal and external 

Ensure operational infrast.ntcture 

Mission triage reassignment 

Obtain augmentation 

Contagion control 

Control access 

Enforce hygiene and safety awareness 
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APPENDIX B 

AGENT RESPONSE TIME LINES 



The relative times of occurrence pictured in the accompanying figures are 
not precise. For example, in a best-case scenario, technical detectors provide 
information at 1 hour and 24 hours,l as shown. Realistically, there is some 
unknown probability that the devices will detect the agent release. Similarly, 
the time range for onset and outcome of the disease are approximate and 
shown in the absence of treatment. Data on the effects of these agents on 
humans from a biological agent instead of the naturally induced form of the 
disease are sparse. Secondary infections from contagious agents are not 
shown. 

Note the time ranges for medical detection. These time ranges include 
detection based on surveillance of disease incidence, clinical diagnosis, and 
clinical laboratory identification. The actions of medical personnel and their 
ability to commit resources can move the 'tletecti.on" along this continuum. 

Finally, the figure displays the significance of post-exposure prophylaxis by 
indicating the timeframe during which it is effective. The earlier prophylaxis is 
implemented, the more successful it will be at preventing disease. 

The information presented is for that portion of the exposed population that 
is infected/intoxicated by an attack, i.e., those personnel who will eventually 
become casualties or fatalities. The actual number of personnel affected by any 
attack will vary greatly. In each figure, the green portion of the bar represents 
those who are not sick but will become ill; the yellow represents those who are 
ill; the red represents those who become fatalities. Note that in several cases, a 
second green portion on the right side of the bar shows recovery. Technical 
detection times are indicated on the horizontal time axis and a black line above 
each agent bar represents medical detection times. The 'Prophylaxis window" is 
shown in purple. For agent such as anthrax and plague, when prophylaxis 
becomes less effective with the passage of time, the bar is shown diminishing at 
an angle. Where prophylaxis may be administered effectively any time within a 
window, as shown for smallpox and Q fever, the bar is as a rectangle. Where 
there is no bar, the administration of prophylaxis is ineffective 

The rule of thumb for biological defense is: take action as early as possible, 
whether it is protection, prophylaxis, or implementing alternative courses of 
action for mission accomplishment. 

' Automated biological detection systems such as the BIDS and Portal Shield 
are assumed to provide hourly output, while systems such as the dry fllter 
unit (DFU) are assumed to provide output every 24 hours (12 hour collection 
and 12 hours to transport and analyze). 
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APPENDIX C 

TECHNICAL DESCRIPTION OF BIOLOGICAL AGENTS 

This Appendix is extracted from 'Force Protection And Operations In a 
Biological Warfare Environment, Commanders Guidelines," dated 18 June 
2002, pages 5 through 15 and has been modified for presentation. It is used by 
permission of the Policy Division, Directorate of Nuclear and Counter 
proliferation, Deputy Chief of Staff, Air and Space Operations, HQ USAF. 
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1. Understanding the Characteristics of the Biological Threat 

Because BW events and agents vary so dramatically, a "one size fits all" 
response to a BW event will not work. The Commander must be conversant 
with the basic technical parameters associated with BW in order to think 
through and to shape an effective response. 

To aid in developing this understanding, this section covers: 

• Basic inforination on biological agents, including the types of 
agents, their characteristics, and how agents incapacitate or kill 

• Likely delivery systems 
• Operational impacts, including conditions that affect the potential 

intensity and duration of an event, and the number of personnel 
likely to be affected 

• Trigger events indicating that a BW event has likely occurred 
• Mitigation strategies and their limitations 

a. Agent Characteristics 

Biological agents are organisms or chemicals produced by organisms that 
affect humans in different ways. Some kill while others incapacitate; some act 
quickly while others incubate for several weeks; and some are contagious while 
others are not. Vaccinations, prophylaxis (medicines given before sickness), 
and treatments (after sickness) exist for some, but not for other. Before 
assessing impacts of biological weapons, one must first understand the nature 
of likely biological agents and how they work. 

TvPes of Agents 

Biological agents are either pathogens or toxins. Pathogens are 
microorganisms that directly attack human tissue and biological 
processes and include three categories: bacteria, viruses, and Rickettsia. 

Pathogens vary in their characteristics and in their treatments. 

• Bacteria (e.g., anthrax, tularemia, plague) are living single cell 
organisms, which can grow and reproduce in the environment, in 
plants, animals, or humans. Bacteria are susceptible to antibiotics, 
but can develop resistance to antibiotics as strains evolve in nature, 
or as the result of the intentional genetic manipulation of strains. 
Vaccines exist for some bacteria as well. 

• Viroses (e.g., VEE, smallpox) are smaller than bacteria, do not grow, 
and require a living host cell to make new copies of themselves. 
Antibiotics have no effect on viruses, but anti-viral agents such as 
vaccines can limit some viral illnesses. 
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• Rickettsia (e.g., Q-fever, Rocky Mountain Spotted Fever) are 
intermediate in size, contain nearly everything necessary to make 
new copies of themselves, but rely on infected cells to make new 
copies. Antibiotics are effective against Rickettsia. 

+ Toxins are poisonous substances naturally produced by bacteria, 
plants, fUngi, snakes, insects, and other living organisms. Common 
toxins include Botulinum toxin (produced by bacteria); 
Staphylococcus Enterotoxin B, or SED (produced by bacterial; and 
ricin (produced by a plant). Toxins act to destroy organisms by 
overwhelming the organismk ability to rid itself of the poison it 
produces (intoxlcation). Bacteria can destroy organism via both 
infection and intoxication. Plants, fungi, snakes, insects, and other 
living organisms intoxicate their victims via more direct means 
(injection, contact, ingestion), while viruses have no ability to 
intoxicate whatsoever. 

Agent Effects 

How devastating a BW agent will be on the human body depends on a 
number of variables. Note: minor changes in any one variable can result in a 
significant difference in the effectiveness of the attack, as well as in the 
effectiveness of the appropriate response. 

Key variables include: 

• Exposure levels. Since many medical countermeasures are time 
sensitive, how much of a particular pathogen or toxin an individual is 
exposed to affects both the lethality and the timing of the onset of 
symptoms. 

• How the biological agent enters the body. The point of entry of the 
pathogen or the toxin often determines the lethality of the disease or 
poison. For example, anthrax has three possible points of entry: openings 
in the skin (cutaneous anthrax). ingestion (gastrointestinal anthrax), or 
inhalation (inhalational or pulmonary anthrax). The three forms of 
anthrax differ in number of organisms necessary to cause infection, 
fatality rate, and responsiveness to antibiotic therapy after onset of 
symptoms. 

• Time to onset of symptoms and incubation periods. Some agents 
work within hours while others have incubation periods as long as 
several weeks. This matters because it complicates determining whether 
or when an attack occurred, how widespread are the effects, and what 
are the available treatment strategies. 

• Extent of communicability. Certain diseases, such as smallpox and 
hemorrhagic fever, which are contagious, pose a greater challenge. These 
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challenges include the risk to those in close contact - including medical 
caregivers and the problems of separating the ill from those susceptible 
to becoming ill if exposed. 

• Incapacitation v. lethality. Some agents kill while others only 
incapacitate their victims. Again, treatment and operational strategies 
are influenced by these factors. Where fatalities occur, there are varying 
periods of incapacitation prior to death. 

b. Weaponization and Dissemination 

Knowing how an agent can be disseminated is critical to shaping an 
effective response because the size, shape, intensity and overall effectiveness of 
the agent deposition pattern is influenced by the delivery method. The attacker 
is likely to consider a number of issues when choosing a means of delivery, 
including ease of accessing and cost of weapons systems, size of targeted area, 
likelihood of successful delivery (i.e. penetration of defenses, susceptibility to 
meteorological uncertainties), covertness, and safety to the delivery tear-n. 

Weaponized BW Deliver-v 

• Theater ballistic missiles (l'BMs) are a viable delivery means for many 
agents. With bulk warheads, release can be explosive or line release. 

• Submunitions The size 
of the submuuition 
pattern allows area 
targets to be more 
effectively 
contaminatecl. 
Coordinated salvos of 
TBMs, whidl woulcl 
likely e~e at least 
one missile 
penetrating active 
defenses, pose even a 
greater challenge. 
Intercepted bulk­
flllecl missiles do not 
affect the tergetecl 
airbase. However, in 
many designs, the submrmitious may be released above the iatercept 
altitude - or only a small number of the submUDitions become clamagecl 
by current active defense systems.· 
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• Ground sprayers can also be used to deliver agent. Because ground 
sprayer attacks will be initiated relatively close to the target, 
precise, realwtim.e wind data can be used to select a place and time 
of release to optimize accuracy. Ground sprayers can be stationary 
or vehicle-mounted. If released from a moving vehicle, the resulting 
line source can cover a very large area, but attackers risk being 
detected. 

• Aircraft sprayers, as an airborne line source, can yield dosage 
patterns that cover very large areas. Since these patterns can be 
several hundred kilometers long, agents can be released far upwind 
of the intended target area. Remote releases may allow attackers to 
avoid having to penetrate air defenses. Warning and alert of attacks 
of this type depend on the ability to closely monitor enemy air 
traffic patterns and identify suspicious flight proffies. 

• Mortar, artillery, and multiple rocket launchers (MRLs) are well suited to 
deliver biological agents. Artillery attacks can deliver an extremely 
large amount of agent very accurately. Shells filled with biological 
agents can be used In a combined attack with chemical and 
conventional explosive shells, making it difficult to recognize the 
event as a BW attack. 

Other Means of BW Delivery 

In addition to weapons-associated delivery of BW, BW can be disseminated 
through other means. 

• Vector-mediated delivery occurs when insects or other animals are 
utilized to disseminate BW agents. Vector-mediated delivery allows for 
clandestine release that is hard to identify or to attribute to a specific 
adversary. The Japanese used plague-infected fleas with devastating 
effect against the Chinese. As recently as 2000, there was concern that 
West Nile Encephalitis was a deliberate biological event until it was 
proven to be an endemic event. 

• Fomite spread. Using inanimate objects (fomites) to spread agents is 
another potential way to disseminate biological agents, such as smallpox. 
Evidence suggests that while the primary means of transmission of 
smallpox is person-to-person contact, smallpox virons can also be spread 
via human contact with contaminated surfaces or by aerosolization, 
increasing the hazard of the spread of contagion. The recent case of 
anthrax-mixed powders shows the efficacy of fomite spread. 

• Food oF consumer product contamination. Food or other 
products for human consumption are also a group vulnerable to 
BW contamination. Many can be laced with pathogens, such as the 
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salad bar contaminated with Salmonella to keep voters away from 
the polls. Another example would be the inadvertent contamination 
in a meat processing plant utilized by a food chain for their 
hamburger supply that resulted in E. coli illnesses. Other products 
can be spiked with poisons, as was the case with the injection of 
Chilean grapes with cyanide in March, 1989 or the Tylenol product 
tampering cases of in the 1980s. 

• Water contamination. Water supplies are a potential means for 
biological attack since some pathogens can grow in water, survive 
for considerable lengths of time, or survive normal chlorination 
and filtration treatments in municipal water supply systems. 
Similarly, toxins, which are generally unresponsive to normal 
water treatment, can be transported via water supplies. However, 
the amount of agent required having an operational impact make 
this a less likely means of delivery. On the other hand, attacking a 
specific building by creating a high-pressure 'tap" of the water 
supply is technically straightforward and requires less agent. 

c. Operational and Force Protection Impacts 

It is critical to note that biological weapons differ from chemical 
weapons in operationally signiticant ways that dictate different responses 
and risk trade-off's. A few key differences are illustrated in the following 
table. 

Quickly discovered, 
possible to cordon off 
contaminated/ attack 
areas 

Rapid, usually minutes to 
hours after an attack 

Downwind area near point 
of release 

Easily observed (colored 
residue, dead foliage, 
pungent odor, dead insect 
and animal · 

Chemical antidotes 

C·5 

Difficult to identify, probably 
not possible or useful to 
cordon off area of attack 

Delayed, usually days to 
weeks after an attack (except 

Widely and rapidly spread, 
difficult to track or predict 

Typically no characteristic 
signatures immediately after 
attack 

Limited vaccines, antibodies, 



After decontamination and 
or weathering, no further 
need for protective 
measures or risk of further 
contamination 

antivirals for some 

Patient isolation / quaran tine 
crucial if communicable 
disease is involved 

A biological attack is a very complex process that depends on several 
technical factors, all of which determine its operational impact. These 
factors fall into three categories: lethality factors, environmental factors, 
and source factors. 

Lethality 

The lethality of an agent, or the rate at which it kills its victims, has an 
obvious impact on force protection and operations. Many factors contribute to 
the lethality of event, including agent effects, discussed in Section A above. Of 
additional note: 

• Potency. The potency of the agent will partially dictate the number of 
casualties relative to agent delivered. Highly infective agents are more 
lethal because less mass is required. 

• Particle Size. Only small particles (1-10 microns) will reach the lower 
lungs, where they can cause harm. Size is a function of how the agent is 
manufactured and processed for weaponization. 

• Means of entering the body. Almost all BW agents are more effective if 
inhaled. For physical reasons, different sized particles will become 
embedded in different parts of the respiratory system. Therefore, for any 
batch of agent, the distribution of particle size is a key lethality factor. 
Anthrax is a good example. The lower respiratory system provides the 
conditions for anthrax to survive, grow, and multiply. Anthrax spores 
must reach this area to cause inhalational anthrax and only particles 
from l-5 microns will reach these areas with high efficiency. Therefore, 
lethal dose is dependent on particle size distribution. Other agents infect 
different sections of the respiratory system and must be released in 
appropriate particle sizes to be effective. 

Source Factors 

Source factors expand the number of possible scenarios that must be 
considered before a response is structured. More specifically, source factors 
include f:tll type (or how the agent is manufactured) and release mechanism. 

• Ftll type. Agents can be produced in a variety of forms depending on the 
manufacturing process. For example, anthrax can be manufactured as a 
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wet slurry or as a dry powder. Anthrax transport and diffusion is much 
more efficient as a dry powder than as a wet slurry, but it is more 
difficult to weaponize and to handle. Thus, how it is manufactured 
depends on the expertise of the attacker and his 
equipment/infrastructure . 

• Release mechanism. The mechanism for release has a significant 
impact on how much of the agent survives the release event and the size, 
shape and concentration of the pattern of dispersion. 

Environmental Factors 

Environmental factors .. encompass 
agents' interaction with the ambient 
environment, from the point of release 
until inhaled by a human. 
Environmental factors will .dictate the 
size, shape, dosage at inhalation, height 
of agent deposition, and concentration of 
agent deposition patterns on the ground. 

· Thus, environmental and weather 
conditions can be extremely critical to 
determining how effective the attack will 
be, particularly with certain delivery 
systems. Some have suggested that this 
factor is so critical that weather and time of day can provide a guide to 
protection options in a high threat situation. More specifically: 

'··· ·-

• Wind speed and direction. Since BW agents are released as small 
particles and aerosols, they tend to move with the winds. Stronger winds 
move the clouds faster, resulting in lower exposure. In calm conditions, 
the agent cloud stays close to the release site. This results in a 
significantly higher risk of exposure, which lasts until the wind speed 

.

1 

increases enough to move the agent containing air package downwind. 
However, these wind conditions can actually lead to larger casualties 
depending on position of personnel and the type agent. A very infectious 
agent moving rapidly over terrain will expose more people but at an 
effective level to cause casualties. The same release, lingering in a 
smaller area will effect less personnel overall. All interactions for BW are 
agent specific 

• Atmospheric stability, layering and mixing. A successful attack 
requires the agent mixing with air. This is caused by turbulence in the 
atmosphere. Stable layers restrict vertical movement of agent particles, 
so agent released below an inversion remains available for inhalation, 
and causes a higher likelihood of exposure. Agent released above an 
inversion may not be able to penetrate the inversion layer, so mixing 
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down to the ground would occur only when the inversion layer is broken­
- perhaps at dawn-- well downwind from the release point. 

• Terrain. Landforms, buildings and surface coverings (trees, brush, sand, 
asphalt) influence the channeling of local wind, and affect spatial agent 
distribution. 

• Rates of biological decay or inactivation in the atmosphere. 
Biological agents decay in the atmosphere at different rates based on 
heat, humidity, and exposure to UV light, but most will survive for 
relatively short periods (minutes to hours) in the open atmosphere. The 
relatively low rate of biological decay of anthrax spores makes anthrax an 
attractive BW agent. Anthrax can suMve between 1 and 2 days in the 
air. Since UV light is the primary cause of anthrax spore decay, night 
attacks would likely be most effective, but daytime attacks can still be 
effective on a flXed site target. SEB and Ricin decay very little. Ricin is 
not very toxic, so this benefit is offset. 

• Rates of decay in soU, water, and on surfaces. In a weaponized 
release, the level of deposition onto ground surfaces is very low. Agent 
survival on surfaces is an important characteristic for considering the 
risk from reaerosolization and the need for decontamination. Anthrax 
spores and smallpox virons have been found to be quite stable in soil 
(many years). 

• Time of day. Because each agent biologically decays at a different rate 
depending on temperature, humidity, and UV light intensity, the time of 
day affects the operational impacts of an attack. In general, nighttime or 
early morning, with its lower temperatures and UV light, provides the 
best conditions for successful BW attacks because of lower biological 
decay - and because neutral and inversion conditions - especially with 
low wind speeds - result in agent clouds which maintain lower physical 
decay (i.e. spreading of the biological agent over time.) .. 

• Potential for reaerosolization. Most biological agents are not persistent, 
and will decay within hours or days under exposure to the 
environment. However, anthrax spores can survive in a non­
vegetative state for years if embedded just beneath the surface 
where they would be shielded from W radiation, temperature, and 
humidity effects. Some evidence, including the recent experience 
with anthrax, suggests that, if disturbed, anthrax can reaerosoHze, 
possibly generating a local dosage hazard. 
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APPENDIXD 

HIGH-LEVEL AND CROSS-CUTTING ACTIONS REQUIRED TO IMPLEMENT A 

DOD-WIDE OPERATIONAL CONCEPT FOR BIOWGICAL DEFENSE 



Traditionally, operational concepts, doctrine, tactics, techniques, and 
procedures have been a Service responsibility. As warfare became global (e.g., 
total war, attacking civilian population centers and strategic industries) and 
military technology became more complex and capable (ballistic missiles, 
nuclear weapons, stealth, biological weapons, etc.), more and greater multi­
Service and joint doctrine has evolved. Biological defense particularly calls for 
broad, all-encompassing doctrine. However, to effectively derive and implement 
such a doctrine and then implement it at the TIP level; many issues must be 
addressed at the senior policy and joint operational level. This Appendix lists 
many of the issues that must be addressed from the top down, and 
standardized across the Department of Defense, for both operational warfare 
and homeland defense/force protection. Today, there is no one center of 
operational and scientific expertise responsible for biological defense. Without 
such an operationally empowered focal point, it will be difficult if not 
impossible to implement the operational concept described in the body of this 
paper. 

•!• OSD and the JS must establish a central point of expertise for 
biological defense operations and leadership at the national military 
level. 

1 f OSD, Joint Staff, Combatant Commands, and the Services must 
conduct strategic vulnerability analyses, identifying those assets that 
must be protected from biological warfare effects. 

1 ' OSD and JS must establish a biological warfare red team capability to 
identify national military vulnerabilities to biological warfare attacks. ,. 
OSD, JS, Combatant Commands, and Services must establish 
appropriate biological warfare surveillance assets (personnel, units, 
and systems), processes, and fusion centers. 

•!• JS and Combatant Commands must implement a system to 
characterize the worldwide environmental background as it pertains 
to biological defense j detection, with initial priority based on current 
threat information and OPLANS. 

I ; OSD and JS must provide the Combatant Commands standardized 
decision aids to assist in epidemiological detection. 

1' OSD, JS, Combatant Commands, and Services must implement a 
single, worldwide medical surveillance system. 

1' The Combatant Commands must establish common criteria for 
action, based on indications and warning. 

1' The Combatant Commands and Services must plan for the 
deployment and support of biological detection systems. Additionally, 
specific common biological detection doctrine and decision aids 
relating risk, technical capability, cost, and operational effectiveness, 
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etc., must be developed/ coordinated by OSD and JS and provided to 
the Combatant Commands and Services. 

(. JS, Combatant Commands, and Services must establish common 
criteria for action, based on the output of technical biological 
detection devices. 

•!4 JS, Combatant Commands, and Services must establish criteria for 
action, based on epidemiological detection. 

1 ~ OSD and JS must establish standard procedures for sample 
collection, handling, transportation, and processing. The Combatant 
Commands and the Services must implement the sampling 
procedures as established by OSD I JS. 

1 ~ OSD and the JS must establish a set of standard defmitions and 
performance descriptors for identification. 

1 ~ Combatant Commands and Services must establish common criteria 
for action, based on identification. 

II OSD and JS must establish and maintain a worldwide joint military 
biological warfare warning and reporting system above and beyond 
that specified in the U.S.-approved version of the Allied Technical 
Publication-45. 

•!• Combatant Commands and Services must determine warning and 
reporting criteria, based on current capabilities and mission risk 
tolerance. 

·+!· OSD, JS, the Services, and the Combatant Commands must establish 
and.rD.aintain biological warfare warning and reporting centers. · 

•!• Combatant Commands and Services must develop physical protection 
criteria based on mission accomplishment and risk. 

~ Combatant Commands and Services must establish criteria for 
masking and unmasking. 

+!• Combatant Commands and the Services must maintain collective 
protection in continuous operation, or establish standard criteria for 
initiating and ceasing collective protection. 

+!• OSD and JS must develop and provide the Combatant Commands 
and Services with a list of approved and investigational new drugs for 
prophylactic use, as well as standard guidance for such issues as 
informed consent. Additionally, this document should include 
planning guidance on the expected effectiveness of prophylaxis. 

1 ~ OSD and JS, in coordination with the Combatant Commands and 
Services, must determine the requirements for prophylaxes, resource 
the capabilities to prophylax personnel, and establish criteria for 
administration. 
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• 3 Combatant Commands and the Services must plan for and resource 
the medical treatment of mass biological casualties. 

• 3 Combatant Commands and the Services must establish their 
requirements for and their capabilities to treat personnel at the 
various levels of care (heroic, optimal, etc.) 

• 3 OSD, JS, and Combatant Commands assess the requirement for 
replacements, individual and unit, in coordination with the Services. 
This action should be linked to the strategic vulnerability analysis, 
resources, and mission accomplishment 

• 3 OSD and JS, in coordination with the Combatant Commands, 
Services, and concerned federal agencies, must develop standards for 
biological warfare agent decontamination, risk guidance, and, as 
required, guidance for the retrograde of personnel and material from 
an active biological warfare theater. 

•:• OSD and JS must prepare the overall information plan for biological 
warfare defense and coordinate with the Services and Combatant 
Commands for implementation. 

• 3 Combatant Commands, in coordination with OSD, JS and the 
Services, must develop and resource alternative operational plans to 
maintain mission accomplishment within a biological warfare 
environment. 

• 3 OSD, JS, and the Services must establish and resource the 
appropriate professional education and provide the Combatant 
Commands, OSD, JS, and the Services qualified biological warfare 
defense experts. 

• 3 OSD, JS, the Combatant Commands, and the Services must ensure 
adequate and realistic biological warfare defense exercises are 
conducted and biological warfare defense is properly integrated into 
other exercises. 

• 3 OSD, JS, the Combatant Commands, and the Services must establish 
a system for measuring and reporting biological defense readiness. 

• :* OSD, JS, Combatant Commands, and the Services must track 
personnel movements (units, groups, or individuals} in sufficient time 
and detail to implement medical countermeasures. 

• 3 JS must establish a set of unique and standard definitions for 
biological warfare defense terms, a lexicon, and update the JCS Pub 
1-02, The Dictionary of Military Terms, accordingly. 

• 3 OSD, JS, Combatant Commands, and the Services need to 
understand, assess, and plan for the implications of biological warfare 
attacks on agriculture or other economic targets such as fuel; DoD 
specialty manufacturing facilities, etc. 
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~ OSD must publish comprehensive guidance for mortuary affairs; the 
JS, Combatant Commands and Services must implement the 
guidance. 

(• OSD must establish and publish a comprehensive vaccine policy. 

(• OSD must obtain the required Service end strength increases to 
support implementation of this operational concept. 

+!• Combatant Commanders and Services must publish priorities for 
collective protection installation and guidance for operation. 

•!• 1'he Combatant Commands, Services, JS, and OSD must derive 
standard planning guidance to estimate the effectiveness of 
prophylaxis. 
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STANDARDIZED COMMENT MATRIX PRIMER 

The matrix below is a Word document table to be used as a template for submitting 
comments on draft publications and draft program directives. Except as noted below, 
an entry is required in each of the columns. To facilitate consolidating matrixes from 
various sources, do not adjust the column widths. Use the column headings in the 
document header as a guide to adjust column widths. 

Column 1- ITEM 
Numeric order of comments. Accomplish when all comments from all sources are 
entered and sorted. To number the matrix rows, highlight this colunm only and then 
select the numbering ICON on the formatting tool bar. 

Column 2- # 
Used to track comments by source. Manually enter numbers from the first comment 
to the last comment These numbers will stay with the comment and will not change 
when consolidated with other comments, 

Column 3 - SOURCE 
Jl -J-1 
J2- J-2 
J3 - J-3 
J4- J-4 
]5- 1-5 
]6- J-6 
17-J-7 
J8- J-8 
USA - US Army 
USN- US Navy 
USMC- US Marine Corps 
USAF - US Air Force 
USCG - US Coast Guard 
CENTCOM - US Central Command 
EUCOM- US European Command 

Column 4 - TYPE 

JFCOM - US Joint Forces Command 
PACOM- US Pacific Command 
SOCOM- US Special Operations Command 
SOUTHCOM - US Southern Command 
SPACECOM- US Space Command 
STRATCOM - US Strategic Command 
TRANSCOM - US Transportation Command 
DTRA - Defense Tlrreat Reduction Agency 
DIA - Defense Intelligence Agency 
DLA - Defense Logistics Agency 
MDO- Missile Defense Organization 
NS A- National Security Agency 
DISA - Defense Information Systems Agency 
NlMA- National Imagery and Mapping 

Agency 
LC -- Joint Staff Office of Legal Counsel 

C - Critical (Contentious issue that will cause non-concurrence with publication) 
M- Major (Incorrect material that may cause non-concurrence with publication) 
S - Substantive (Factually incorrect material) 
A Administrative (grammar, punctuation, style, etc.) 

Comment Matrix II 

UNCLASSIFIED 

Column 5- PAGE 
Page numbers expressed in decimal form using the following convention: 
(Page I-2 = 1.02, Page IV-56= 4.56, etc.) Enables proper sorting. 

0- General Comments 
O.xx- Preface, TOC, Executive Summary (Page i = 0.0 I,PageXI =0.11) 
I .xx - Chapter I 
2.xx ·-- Chapter II 
3 .xx - Chapter JIT 
x..u- Chapter x, etc. 
5 1 .XX- Appendix A 
52.xx- Appendix B 
52.0 I .xx- Annex A to Appendix B 
53.xx- Appendix C, etc. 
99.xx- Glossary 

NOTE: For Program Directives enter the page number as a whole number, (1, 2, 3, 
etc.) PDs are normally sorted by paragraph and line number and the page number 
helps to find the paragraph. 

Column 6- PARA 
Paragraph number that pertains to the comment expressed. (i.e. 4a,6g, etc.) 

NOTE: An entry in this column should be used when commenting on draft program 
directives. An entry is optional for comments on dmfi joint publications. 

Column 7 - LINE 
Line number on the designated page that pertains to the comment, expressed in 
decimal form (i.e., line 1=1, line 4-5 = 4.5, line 45-67 = 45.67, etc.) For figures where 
there is no line number, usc "F" with the figure number expressed in decimal form 
(i.e. figUTe Il-2 as line number F2.02). For appendices, use the "F" and the appendix 
letter with the figure number (i.e appendix D, figure 13 as line number FD. 13; 
appendix C, annex A, figure 7 as line number FCA.07) 

Column 8 - COMMENT 
Comment text in line-in-line-out format according to JSM 57 I 1 .01 A, Joint Staff 
Correspondence Preparotitm (E!Ulmples are provided in JP 1-0 I, Annex A to Appendix 
E). To facilitate adjudication of comments, copy complete sentences into the matrix so 
that it may not be necessary to refer back to the publication to understand the rationale for 
the change. Do not use Tools, Track Changes mode to edit the comments in the matrix. 
Include deleted material in the comment in the strike through mode. Add material in the 
comment with underlining. Do not combine separate comments into one long comment in 
tlie matrix, (i.e. 5 comments rolled up into one). 
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Column 9 - RATIONALE 
Provide concise objective explanation of the rationale for the conunent. 

Column 10 • DECISION 
A- Accept 
R- Reject (Rationale required for rejection.) 
M- Accept with modification (Rationale required for modification.) 

NOTE: This colunm js for the LA and JSDS use only. No rationale required for 
accepted items. Rationale for rejection is placed in the rationale comment box and 
highlighted for clarity. For modifications, the complete modified language will be 
placed (and annotated) as the bottom entry for that item in the "Comments" column 
and the rationale for the modification placed in the rationale comment box and 
highlighted for clarity. 

Comment Matrix II 

UNCLASSIFIED 

TIPS AND TRICKS OF THE TRADE 

Headers and FootCrs 
1. Publication name 
2. Classification (Unclassified/Secret/ etc.) 
3. Column headings 
4. Filename (insert from header/footer drop down menu) 
5. As of ''date" (insert :from header/footer drop down menu-manually enter date 

when finalh·.ed for tracking purposes) 
6. Page X of Y (insert from header/footer drop do\.VO menu-manually enter last 

page number for Y when finalized-tracks total # of pages and does not default 
back to actual page #) 

Combining Matrixes 
I. Select all and correct for font and font size (Times New Roman, #10). 
2. Copy one entire matrix and paste it a few lines below the last row of another 

matrix. 
3. Adjust column widths as necessary to match one matrix with the other (use the 

column headings in the document header as a guide). 
4. Merge the matrices into one by deleting the lines between the two. 

Item (row) numbering (automatic numbering) 
!. Highlight column number 1 from top to bottom. 
2. Delete the existing number and then renumber by selecting automatic line 

numbering on the formatting tool bar. 

Sorting 
I. 
2. 
3. 
4. 
5. 

Select: ''Table" on top menu tl>Oibar. 
Select: ''Sort" 
Select: ''Sort by, Column 5 (Page column), Number, Ascending." 
Select: "Then by, Column 7 (Line column), Number, Ascending." 
Select: 'Then by, Column 4 (Type column), Text, Descending." 

Executive Summaries 
Do not make comments on the executive summary until the FC. Main body text 
'Will be copied and pasted into the executive summary reducing the amount of time 
spent on making the two accurate. The contractor 'With LA and/or JSDS input 
will include an executive summary in the FC released for review and 
comment. 
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JP 3-30, Command and Control for Joint Air Operations (Second Draft) (Example) 
UNCLASSIFIED 

"-""- I I 
un 

I 
. -I ............ I ........ ~ I ..... ,. •.. 

I .._...,,,..,..u•,r• 1 I RATIONALE DECISION 

I. I' J/ M 1 v.v 1 General Comment. The deftn1tion of"apportionment {air)" 
was changed in the revision to JP 3-0. This new definition is 

Coru;istency with lP 1-02 and J-0. A 

provided in the glossary but it is not used in the text. The text 
still speaks of apportionment by geographic Meas. This 
should be corrected throughout the tex.t. Specific comments 
will follow. 

2. 2 J7 A 1.01 I 19 Change to read as follows: "The :Jjoint ¥force Q;:ommander Correctness. This publication A 
(JFC) may retain C2 of joint air operations and use the joint applies to all levels of JFCs. The 
staff to plan, and execute on the JFC's behalf. The JFC may publication does address the JFC 
also organize and conduct air operations through the Service staff option. 
Component Commanders te dtejeint task feMle (JTF). This 
publication addresses operational relationships, policies and 
procedures for C2 of joint air operations through the 
designation of a joint force air component commander 
(JFACC) or use oftheJFC's staff." 

3. 3 J7 A 1.01 I 28 Change to read as follows: " ... the designation of a joint force Add period for correctness. R 
air component commander (JF ACCt Commanders of unified Correct use of acronym. 
commands, subordinate unified commands., and jaiat lask 
~JTFst should establish implementation nolicies ... " R-Acronym established earlier. 

4. 4 17 c 1.11 2 51 Change to read as follows: "Joint forces are organized on the Consistency with JP 1, Chapter V, M 
principles of centralized planning__ and direction and para 5c, JP 0-2, Chapter V, para 
decentralized execution. He'UeWF, injeiBt air' ep818HeRS, lc, and JP 3-0, Chapter II, pam 
tmiff efeffeK is BGGeHI:fllished tl'Jeugft ee&tFelii!ed eeolml 6a. This concept has been 
ooupled •nith deeeotralii!ed ~teeatien. Cebaliilled 6881Fel changed in joint doctrine and 
amplifies en l's-key seesidemtieH efeeBiffllili'l~ plaeaiflg must be changed in this 
plaees the respe09illility and autherity~ng, direeriog aHd publication. 
OOBfdiuatiRg a milliary Of!eFatien er groupleategery ef 
epefatieRS under a single seRHil8:Rder. Centralized eentrol 
planning and direction does not confer command authority 
over assets. Command authorities are defined by the JFC. 
Centralized eemml I! Ianning and directiog is essential for 
effeetive 8fllflle)'fReflt ef all available feFees controlling and 
coordinating the efforts of the forces." 

Modify to read as follows: ~Joint forces are organized on the LA/JSDS Mod: The correct joinl 

I 
principle.5 of centralized planning_and direction and doctrine lenninology is 
decentralized execution. However, in joint air operation.'i, centralized planning and direction 
unity of effort is accomplished through cenltalizcd control and decentralized execution. 
coupled with decentralized execution. Centralized planning 
and direction_does not confer command authority over asset<;. 
Command authorities are defined bv the JFC. Centmlized 

··--·· -·- ------ -·-· 
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JP 3-30, Command and Control for Joint Air Operations (Second Draft) (Example) 

ITEM 1'1 fOURCE I fYPE I tAGE PARAj[LINE COMMENT RATIONALE DECISION 

planning and direction-is essential for effective employment 
of all available forces." 

5. I JCS/LC 5 2.04 F2.02 Change figure and caption of figure to read: "Objectives of Accuracy and consistency with A 
Air Space Control." Fig. 11-3 on page II-5 . 

6. 2 JCSILC A 2.06 80 Change to read ' Os..)-s. PVOs ... .. Typo. A 
7. 3 JCSILC A 3.02 F3.01 Replace ''objectives" with "objectives;" change to read: Typo•. 

"JFACClJFC"; and reulace "Attach" with "Attack." . 

8. 4 JCSILC A 3.10 I Change to read: " ... assigns weights to the criteria for Correct grammar. A 
comparison." 

9. 5 JCSILC A 3.10 2 Replace ''principals" with "principles." Typo: R 

R -Original lam1:uage is correct. 

10. 6 JCS/LC A 3.13 33 Add colon after ''following" Typo. R. 
R -Colon is incorrect. 

11. 7 JCS/LC A 3.20 80.82 Change to read: "(within Combat Plans). The GAT identifies As drafted, sentence is a A 
and nrioritizes ;;tri ' T ii n• 

' 
't '1Mivespecific confusing run~on sentence. 

targets that meet the JFC's objectives and the component~s Edited for clarity and typos. 
subobiectives ... " 

12. 5 J7 s 52.02 3b 71 Change to read as follows: "The JFACC must exploit tbe Consistency with previous A 
unique characteristics of all .aiLcapabilities and/or forces sentence. 
made available for tasking to achieve assigned objectives as 
rapidly and as effectively as possible," 

13. 6 J7 A 53.03 Quote 40 Change to read as follows: " .. ,and to spark the advance of Correctness. A 
our ground troops by visual and radar cooperation!!.." 

14. 8 JCSILC s 99.02 4 Add "IPD Intelligence preparation of the battlespace." Acronym is used. but not A 
OXl>lruned. 

15. 9 JCS/LC s 99.06 17 Add definition for intelligence preparation of the battlcspacc. Acronym is used, but not defined. R 

R -Acronym use alone does not 
' demand a glossary definition. 

16. 

Comment Matrix II Page4 of4 



SECRETARY OF DEFENSE CORRESPONDENCE ACTION REPORT 

This form must be completed and forwarded to tbc Co~ce Control Division 
(CCO), W:.~1tr· s; Desk:!(h\(6\ AX Number: AcdoD Ageacy ISMD I lllh\ln\ .11 · peo&agon.mfl · 

Saspease Date 05117/01 I 
1. ACfiON TAKEN (Cheek one) 

0 a: ACTION HAS BEEN COMPLETED (Copy attichcd) 

D b. REQUEST EXTENSION OF SUSPENSE DATE TO l 1 (./118tlfl ~~e~w; 

0 c. INTERIM REPLY HAS BEEN SENT (Copy attached) EXTEND SUSPENSE TO I I (.htsli/1 bflow) 

[ J d. REQUEST CANCELLATION (Justify bflow) 

~ e. REQUEST TRANSFER TO ~~SD P&R I (Junlfl b1lDw fmcludc POC Name & Phone Number) 

D f. REQUEST DOWNGRADE TO 1 (J~·below) 

2. JUSTIFICATION 

USD P&R will provide a copy of our response. 

I 
I 
I 

3~ REPORTING AGENCY 

L ACTION AGENCY e. APPROVING AUIHORITY I OSAGWIJMRIMD I (Service ~/Uodcr Seclelaly/ASDIMlliw)'IExeclldYe.~ LcYel) 

(b)(6) 
b. NAME OF ACTION omcBR Sip DatoSiped 

I I 

9/1/DJ I l(b)(6) J L 1 _._ 

c. TELEPHONE NO. 5. ACfiON TAK.I!:N (For EXSECI Correspondellcc Cofttrol Dlvlsloa 6so Oafy) 

ll<b)(6) I I a.BXT 0 Approved [ ] Disapproved 

d. DAlE b.CANX 0 Approved D Disapproved 

1 09/07/2001 I c.DWNGRD D Approved D Disapproved 

4. CCD CONTROL# 
d. 'IRANSFEll D Approved o~ 
c. OTHEll (SpecitY) I J 

IW00554-01 I Slgnatu~e DalcSipcd 

f I 
SD FORM 391, JAN 2000 



SEcRETARY OF DEFENSE CORRESPONDENCE ACI'ION REPORT 

This form must be completed and forwarn:l.(hl{Mdcncc ~ 
lsMD I (CCD'\. WHS Room 3A948. S\ISpei!SO b 6 FAX b)( AdlonAgncy 

l(h){f))- hil~~(b)(6) ~osd.pentagon.mU 

SuipeDSe Date J . 05117/01 

1. ACI'ION TAKEN (Cheek one) 

[l] a. ACTION HAS BEEN COMPLBTED (Copy attached) 

D b. REQUEST~SION OF SUSPENSE DATE TO I I (.h#ti/Y below) 

0 c. INTERIM RBPLY HAS BEEN SENT (Copy attached) EXTEND SUSPENSE TO I I (Justify below) 

[ J d. REQUEST CANCELLATION (JustifY below) 

D e. REQUEST TRANSFER. TO I· J (Ju:IIJ/Y below JincJudc POC Name & Phone Number) 

D £REQUEST DOWNGRADE TO 1 (JustifY below) 

:Z. JUSTIFICATION 

Our response is attached. 

~.REPORTING AGENCY 

a. ACTION AGENCY c. APPROVING AU'lHORI'IY 

I OSAGWIIMRIMD I (Service Seaelary/Under Sccrctlly/ASD/Milllaly/Execulive Assi5l8llt Level) 

b. NAME OF ACTION OmCBR 
Slptute Dale Signed 

r<b)(6) I I I I 
c. TELEPHONE NO. 5. ACTION TAKEN (llor EXSEC/ CortespondeDce Contlol Division Use Only) 

l(b)(6) I I a. EXT D Approved' 0 Disapproved 

d. DATE b. CANX D~ved 0 Disapproved 

105/08/2001 ,. 
c.DWNGR.D D Approved D Disapproved 

4. CCD CONTROL# · 
d. 'BANSFER. D Approved 0 Disapproved 

e. 01HER. (Specify) I J 
IW00554-01 I Signatwe DalcSiped 

I I 
SD FORM 391, JAN 2000 

-----·---



CORRESPONDENCE TASKER 
CMA T Control # 
2001121-0000001 

Classification: UNCLASSIFIED 

Control Number: 0093596 

External Reference: WE 00554-01 

Document Date: 04/2512001 

Document Originator: KARL ROVE 

Create Date: 04/30/2001 

Subject: GULF WAR SYNDROME AND ANTHRAX 

Action: Reply Direct 

ADDITIONAL INSTRUCTIONS: 

COORDINAnONS 

Signature: ____________ _ 

Printed 
Name: ------------------

Date: 04/30/2001 

Route To: USO P&R 

Controlling Organization: ADMIN/COO 

Original Suspense Date: 05/17/2001 

. C1.1rrent Suspense Date: 05/17/2001 

Signature Level: 

Date/Time:,_ __________ _ 



B.R.PBROT 
(b)(6) 

March 22, 2001 

Mr. Karl Rove 
·Senior Advisor to the President of the United States 
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SeetionA .
Executive Summary

Excerpt from the Feb. Ith, 2000 National Security Subcommittee's Report -HR I06-SS6
- ''UnprovenForce Protection:" I

"The AY/P should be suspended because it lacla an essen/itJI element in a medical
program: trust Howeverwe1~.the anthrttt vaccine effort is viewedbymany with
SlllpkimL It is seen os another chrJpter in (J long, unhappy history of miliJory medical
molfeasance in which the healingarts are corruptedto serve aIe/halpurpose...

The Anthrax Vaccine ImmuDization~ (AVIP) is aDepartment ofDefense (DOD)
force protection program deSigned to counter the use ofantbmx as a biologi~ weapon
by America's enemies. HoWever, the progt'lIIiI is rife with problems, foremost being the

. mandated use ofan anti~ vaccine, 1101 properly licensed to protect against biological
warfare exposures. and originating from a manufacturer tlIiling to gamer FDA approval.
An orderly, scientific, and medically sound approach to force protection against anthrax
was abandoned in 1997. As a result, a poorly designed and inadequate vaccine became
the cemerpieceoftbeAVIP.

By using the vaccine Servicemembers rights under the law, previously acknowledged by
Senate Report 103-97 and IntemaI DoD reyiew, were Ignored. Critical and highly trained
persoone1 were forced to leave the sei'vices, despite serious safe~, efficacy and legal
issues being raised in the field concerning the vaccine. Others who partook ot'the AVIP
became il~ some sev;erely, many testifying to. Congressional committees. An
unprecedented and expensive education Campaign was launched rivaling the budget of
the vaccine programitself:' .

Senior militaly and defense department officials often unknowingly compromised their
integri~ due to alack ofknowledge ofthe critical issues and facts in order to prop up the
seriously fJawed program. Throughout~ dilemma rhetoric and spin supplanted the
critical analysis of the legitimate safety and legality issues presented by the anthrax
vaccine. These events have made the AVIP anumber one topic ofdiscussion throughout
1DJ1itaIy ranks. Accordingly, AVIP represents a top priority for the new administration in
an effort to secure modem force' protection measures for our troops, and restore the
crucial clementoftrust requiredwithin our fiiliting force. .

Force protection against biological weaPOns is a laudable goal. For many years, DOD
officiaJs and military medical experIS worked on developing such a program for the
biological agent anthrax. U.s•.Army researcJiers first clevel~ the anthrax vaccine
absorbed (AVA) in the i940'~ with" continuing work and refinement of the vaccine
formula throughout the 1960's, AVA was licensed in 1970, although the ItOlIDa1licensing
procedures and requireDtents were never met. From 1970 until just prior to the GulfWar

1 House Committee 011 Government R.efonn report, 'Unproven Force ProIeeIiOll", 17 Feb 2000,p9S
See: http://www.house.govlreformlnslreportsJanthraxl.pdf
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AVA was rarely manufactured and used almost exclusively for military researdL RepoI1s
indicate a total production in those twenty years of less than 70,000 doses.

A 1985 FDA review of AVA published in the Federal Register found that liltle cIata
supported the safety an4 eftieacy ofthe vaccine, in fact there was DO clinical evidence for
the licensed vaccine. only for a similar, but earlier version of the vaccine. Regardless,
FDA found !bat based on the extremely small and specific group ofindividuals requiring
the vaccine. it was safe and etremve. The review also noted that there was no scientific
data to show efti:ctiveness against inbalation exposure.

Coincidentally, at the same time as the 1985 FDA review, the U.S. Army sent out a
Request for Proposal (RFP) for acontract to develop anew 8IIthrax vaccine, llec:ause the
aurent vaccine had too many advase reactions and was not suitable to a biowarfare
environment. In 1989, the U.s. Anny again stated these limitatiolls in answering
questions before senate Government Affairs Committee hearings (Sen. Glenn) OD the
escalation ofthe biowarfare tbreat.

Realizing that the aurent vaccine was inadequate for use as a force proleClion measure,
DOD and the manufllcturer set out to reduce the adverse reaction rate and to license the
vaccine for inhalation exposure. The U.S. Army developed a plan in 1995 for just those
purposes. Explaining the reason for this plan the U.s. Ar.my writes that the cumnt
vaccine "is not licensed" for inhaIatiOl\ exposure. The appropriate paperwork was
submitted to FDA in 1996 and remains unapproved tothis day.

SIIoJt1y after SECDEF Cohen arrived, this methodical, scientific, and Jawful approach
was abandoned. either for expedieney or beI:ause of insurmountable regulatory and
"ientific hurdles. In an unprecedented move, an Assistant SecrelaIy of DefeDse for
Health Affairs circumvented the regulatory process and obtained a 1egaI1y irtelewnt
memo from a new "acting" FDA Commissioner to provide a basis or approval for
commencing the AVIP. The process was circumventedbecause the legally required data
for approving avaccine, aCODlrOlled human field IriaJ. could not be etbica1ly gathered. In
order to commence amandatory program, absent areguIatmy approval, the FDA memo
was the expedient solution.

AVA, long known to be ahighly reactive and unlicensed vaccine oflimited effectiveness,
beeame the tentelpi= fur the AVIP. Avast.ty larger population would use AVAt despite
strict limits in its license aeeording to the Federal Register arad product label, and further,
the use agaiDst inhalation anthrax was previously aeknowledaed as unlicensed. As a
"commander'sprogram" the military medical community was effectively taken outofthe
loop and discouraged &om plICticing medicine. The administration ofthe vaccine was an
order to be followed, not amedical treatment to be discussed in aclalsic doctorJpatient
relationsbip. Infotmed conseDt for the "offlabel" use ofthe vaccine was not an option.

Because of the exponentially greater need for vaccine, the manufaeturer quadrupled
produc1ion capacity. This was accomplishcd by replaeiDg the existing licensed facility
with all new and unlicensed equipment. Additio.na1Jy, key produetion methods cbanged,

4



namely in the sterility and protective antigen extraction steps. Many of these changes
were approved after the fact, contraly to FDA regulations. Others were never approved,
as is reported in the several FDA Inspection Reports from 1990 onward. A long litany of
other. FDA regulatoJ)' infractions adds to the list of violations, whether scientific or
compliance, that render thisv~ an adulterated and inegal product.

Servicemembers who beelme aware oftbese issues ofn.on-eompliance or ofthe oft:.label
use have been systematically punished for discovering what was previously DOD's
official medical and scientific position on the vaccine. In the small percentage ofGuard
and Reserve units to mandate the vaccine,large numbers have opted to leave, rather than
risk the illnesses occurriJlg amongst the various services. Active duty members, without
the option of leaving, are being sent to jail and dishonolably discharged for taking the
position previously held by the most seniorofDOD's medical and science officials.

The Food and Drug Administration has been less than consistent in its position on AVA
and the AVIP. Its. inspection reports are scathing, and the plant was shut down as aresult,
yet the vaccine that came from this unacceptable faeili~ was previously labeled as
"approved." It would appear that FDA is using its discretion to overlook numerous
violations in the production ofthe vaccine and the inappropriate and haphazard manner in
which the vaccine program is being implemented.

The program is so sensitive that any appearance ofa 'PR' problem is fought aggressively.
Adverse reactions are high (known prior to the implementation of the program), as
evidenced by the highest percentageofVaccine Adverse Event Reports (VAERS) for any
vaccine in hisloly. Many Servicemembers are referred to clinics, hospitals, even Walter
Reed Medical fortrealment ofunknown ailments. When AVA is mentioned as a possible
cause, servicemembers are treated as disloyal soldiers because their medical conditions
are athreat to the program.

Ask the DOD however, and they deny anything out oftbe ordinary, as noted by Senator
RichardShelby's previous investigation ofGulfWar I1Iness2:

"WhT/e 1have1101yetdetermined the retJSl)1lfor this apptU'ent aversion /I)full disclosure by
DoD. the stqffworking em this issuejom our committee hos been constantly chtJllengedby
the Department's ewisiveness, inconsistency, andreJucttmce to work If)wordQ coirnnongoal
here." .
"1 can only conclude. Mr. Presklent Eofthe Senate], that when dealing with the JJeportment
ofDefense on this issue, you have 1f).t18k tlie right question to receive the right answer. I do
not believe they 1I1lderstand thai we' are 'ongr seeIdng the truth in a way If) help our

II r ' veterans.»

The AVIP, as with any other force wide program, must be assessed for the risks versus
•. ~ the benefits ofsuch a program. DOD's staled reason for this program is the increased

2SenatorShelby's ConcIusiolls 00 The PersianGuJf'Syndrome, US Senate. 17 Mar1994, Congressional
Recordpage S3098.

See: htto:llwww.gultlink.osd.milJezecbftenchlcZftrefs(nQ8en014/s3Q98.htm
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tIIreat ofan aerosolized llDI1uax attack on U.s. Forces. GAO and others clisape. Their
assessment is that the threat has DOt ehaDged since before the Gulf War. The risk of
adveme reactions to the loss of troops ftom an aItack must also be considered. Again,
DOD and GAO disagree. OOD insisIs the loss of bighIy skilled pilots and others has not
impacted the readiness of the military. Again. GAO disagrees. Momle has plummeted
since 1998 with the anthrax vaecine surfacing as aprimaIy cause. DOD's abyS!JIII history
ofcare for its' OWD troops is eaptumi in the 1994 Senate Hearing (SRI03-9'i):"

~F()I' «least SO yean, DOD 1rtIs ltrtentimullly exposed miJitm;y penonnelw potenlidly
dtmgerorts~ often inseuet."

~DOD IriJs repetJU!dIy failed to comply with required ethical sJtJnt.Imds wilen I/Sing
hwntm svbJeclS in military research during waror threat ofwar."

In early 1999, Army Surgeon~ LTG (Dr.) Ronald Blanck (D.O.) clearly
acknowledged DoD's credibility problemS :

"/ think it spetJks wlite rmderCllTrentofdlsIrust ofthegovernment andthe military,"sQid
Lt. Gen. RonoJdR. Blanck, the surgeon general ofthe Army, the service that oversees the
vaccination program. "Agent Orange. Nr.«:1et:Ir lests in 1M '$0&. Peqple 8Q)', 'How C4IJ

you 8tI)' this is.?'Clearly, we Iu1Ye Q credib1l1typroblem.It

Opposition to the antblax vaecine policy has arisen as military members, legislators, and
citizens - often parents, have discovered. that the foundalions of the DoD's Anthrax.
Vaccine Immunization Program (AVIP) are DOt based on the truth. ContmIy to DoD
assertions, the anthrax vaceine was never tested and approved according to standards in
feclerallaw. was modified without FDA approval, and was not approved for the use or
indic:ati0ll the DoD is mandating underAVIP.

Questions about the inconsistencies in the DoD's mantra ofsafety and effectiveness were
met with denials, discipline and discharges. These actimw contrast with the ethical and
safety standards to whkb militaly membeJs are accustomed when dealing with issues that
affect the well beina of the troops. To tbis day most mili1lly commanders are not aware
of these truths about the vaceine as the DoD's propaganda efforts to educate the troops
label all opposition as "internet misinformation.to

To the COIlII'IIIY. Congressional, GAo. Swe. and Institute ofMediclne investigations have
valida1ed the concems of miliIlIry servil:emembers opposed to the anthrax vaccine policy.
The reality is that the anthrax vaccine plant remains closed today, just as it was in 1998
when the shots and coJdrOVel'Sy began.

'Senate Report 103-97, "IaMiIilaly ResearchHa2ardousTo VeIrI8a5' Heahh?Lessons SpaoniogHalfA
Cen1ury", ASlaft"IlcpmtPRpanldFor1beCommilleeOll VfI.f:rflJJ Alfailll, Uni1eclStateaScnale, IDee
1994

See: http://www.gulfwaryets.comlsena!e.htm
• Steven Lee Myeq, "Armed Scrvim opt10 discharge those whoRftqe va;;p", NY illDCl, II Mu 1999
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:1970 government approvaL 2 November 1970. Despite a lack ofefti~ testing,
the PubUc Health Service (FDA predecessor) licensed the anthrax vaccine.'

• AntlJral vaedne lIeense granted despite not condnctlng a "slid controlled
humiD field trial. D8t8 ftom an earlier trial (known as the Bracbman Study.
using a different vaccine prepared by Merck. Sharp, &Dobme) was provided to
satisfy the efficacy requirements established by the Public Health Service (pHS).
but after the license was granted. Fedefal law required testing for efficacy in
humans before licensure. The Michigan Deparlment of Public Health attempted
an efficacy study of the anthrax vaccine being used by DoD today that Public
Health Service found unsatisfactory.

• The GAO hils reported d1atthecurrent vaeeiDe differs from the vaeelne used
In the Brachman ef6caeystudies In three ways'.

• First. the Michigan Department of Public Health (MDPH) manufitcturing .
process differs from that used for the Brachman Study vaccine.

. • second. the strain of anthrax used to grow the MDPH vaccine is different
form the strainused for the Braciunan Study vaccine.

• Fmally. to increase the yield ofprotective antigen (believed to be an important
part of the vaccine's protective effects). the ingredients and/or formulation
used to make the vaccine were changed. 8

1980's DoD statements. DoD documentation in the 1980's. absent the political
pressure associated with AVIP, contains objective statements about the safety and
efficacy ofthe anthrax vaccine beingused today:

• 1985 US Army RFP. A 1985 Army "request for proposal" to solicit a new
IlIlt1uax vaccine 1iom the biologics industry candidly~ the safety and

5Foramore detailedchIonology see the House GovemmentR.etlmn Conuniiteewebsitevenkmat:
see: gJlwww.house.govlreformlltearipgsthea!thqrtIOO.l0.03ltjme)jn;doc

, Writtel1 Testimony auaehmellts (Public HeaItIt ServIce lllCIlIOlIlldums) to Dr.Claussen'stestimony. 12
ocr1999. GovermnClll Reform CommitteehcaringOll fc!lw protectionvaccines.
'QAO.29Apt 1999. See: b!tp:IAm.!!l!O.@!\I/AlndeJcFYWabs1rac1!!Ins99!48t.!l!rn
aFDA'spredeees$or's1etlelS. b1!p:l/www.house.l!OVlre6!ml!hearingslhealtbcad.IO.03Itimeline.doc
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eflicaey of lhe MCPH vaccine, its high adverse reaction rate, and its questionable
effieacy against different strains oflIIrtIuax9:

"There is /lI'I operQlionQ/ requirement to develop Q Sf{e and effective product
which will p10Iect US troops tlgQinst "fK1IUI'B from YindeRt strQ/ns of8tJcilJus
/lI'Ithracis. TIlml.f lUI VIItdnI iIf etImItt,.wllldllIIIIl $lIlly -I/Ifdlvel,
J119IItIIIIlJ1IIlf1petIOlI"".,., tJqHJIart /D thls1uItIu4oabtu:tIrlIIlIgfIIt,"

u.,( 1iceR&edvaeciM agtJinsIlI1ItJIna. which appe41'IlD.dliOIIfI1protecJkm
from the tIiutue. isCfIm1llIy tlWJiJobIefor hulIIIm fl.ft...TM~ lr, 6tIwnn,
IaIP(yrat:ItJgMk. requires multiple boosters to lIIIlintain imm1mity1114II1II1 MI61"""""".u...oll1le IIIIIIuB••."

1985 FDA Product RevIew - Given the lack ofa controlled humaD fiekl trial noted
in the original 1968 to 1970 correspondence (despite the NIH and PHS requesting this
required data), a proposed rule for • specific produ.ct review of tile aathru
vaccine ablorbed was published In tilt Federal RegIster on 13 December 1985,
However, a fiDaI rule faly IiceDslDg the vaccine hal DeVer been published,
ostensibly because 110 human efficacy data on this vaecine was ever pIovided to the
FDA IS requested by the PHS in 197010:

• December 13, 1985 - FDA Specific Product Review of the Antbrax Vaccine
Absorbed IS printed in the Federal Register, CFR 620 -"Anthrat 'PacciM ...
'/lktlq .,.Jnst iIIJuzIJltIIM atJuuif lUll wellt1JN:IunenIe4."

"1M ,tU:elM ItUlllll/tICtIImlby 1MMIdIlpt /JqJfIrIlMlIt ojlWIie /letIIth II.
II1II """ IIIflI/oyf4 iIf /I t:MIIOIIII J1IIil t1itlL hhtnan employed Q similar
W1J:cme prepared by Merck Sharp & Dohme for Fort DeIrick irr a plocebo­
controlledfield lI'iaJ irr mills processing imported gotlt hair. ... No IIIfflII1lIgfIll
tISUSSIIIIIIt 01116 .,.".. iIrIWttIon fIIIIIuta " possible tbIe to lis IDw
intkIIIfc,,"

1989 0IIice of tile secretary of Defeue (OSD) letter to SeIIator GlelUL A 1989
letter from then-Assistant SecretaIy of Defense Robert B. Barker to Senator John
Glenn reiterated the safely andefficacy problemswith the vaccinoll:

"€:""",, wu:dIu!I,JWIb/IuI1 tlte IIIIIIuBwrcdM, tID.rtII4l1y lind
~ to .. in IIfIIJS trfH1p~fDf#l vlll'it.O' ojmsDlfl: the

9 KcqIICll1 rar Proposals (RfP) No. DAMD 17-8S-R-G0'78. US Army MedieaI RaarchAl:quiailkm
AcIi¥ily.Fan Dclrick,FJeC1eIklk,MD.16 May 1m
1013 December 1985 FDA.PtoductIeview llIIlI PropoaedRult, CFR62G;

\¥'P:hm~===~03llf."~bmetu.s.Sea.JobnGIcnn,
dIIirman ofthc Scnalc <lovcmmcnlal AftiirsCOIlIlIIiIlcc, 24 AIls 19S9.1rIDIllripcofSellllC
HeIriIlg 101·744. The 1etter andquoleS fi'om BaertoOIlllm an ODpIIill474 and480.
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requirement innumyCfJ$ufor multiple immunizatwm to accomplishprotecJilJe
immunity, • higher th"" deslmble mit 01'IiICtogenlclty. iuUl, m.",e CtlStS,
IlIck ojSIIong enough eJjlucy IlglJ1nst injeciitJiz by the lIerosoi ,outeoj
exposure."

March 1!)90 .:.. Army Doctors describe the anthrax vaedDe lIS an "aaJkensed
experimental vueine."

• Col. (Dr.) TakatUji oftile Army Surgeon General office and Col. (Dr,). Philip K.
Russell ofFort Detrick, in an article titled ItMUilary Jmmwizations.n descn'be the
anthrax vaccine as a"limited IISI WICCine ... unlicensed expetimentfl11tt1CC1"e"
(Infectious DiseaseClinicS ofNorth America. 3190. p. 156)

• This _ription of the a~thrax vaceiDe by key US Army physie1aus means
that its use requires informed CODseDt or a Presidential waiver of Informed
eonsent. Yet in tbe·GulfWar and in the current AVIP program DoD asserts that
the vaccine is "FDA-approved" and therefore does not require infonned consent.

19'. Senate Report 103-97. In February 1994 then-MG Ronald Blanck (later Army
Surgeon General) aclatowledged a possible link between the anthrax vaccine and
Gulfwar Illnessto SenateVeterans AffairsCommittee investigatorsl2

:

• «tflthollgh ,nl!mlx VIICdne 11l1li been considered IlPProved ,rio, to Ihe Pmllln
Gulf WlII', It Jl'1IS tny rised. ThereJore, its S/lfety,'piuticukuly w/um given to
tbollSllrtbojsoldJefs In conjunction with olliei' vIICc1Res, Is notwell t18ti1b11sh4d.
AnthrllX WlCClne should continue tb be considmtl tIS II poIfmtlfll CtulSe Jor
1IIUllagnase4 llJnessel in Pmitm GuqmJIitar;p pm81111el becatlSe NfII1I1 ofthe
support troops receive(l anthrax vaccine, and because the DoD 1JeIieves thot the
incide1Ice ofundiagnosed illnesses in support troops may be higher than that in
combat troops."

The~Veterans Affairs Committee coo.cluded in their Dec 1994 report13:

• "Records ofQ1/thl'ax WlCCiMtwm are not suitable to evaluate safety.•.However,
the WlCCine" effectiYeness against inhaled anthrax is rmknown. U1(orhlnateJy,
when I11lthrtJ% is 1I$ed Q8 a biologf:cal wetqHm, Ills like/Ito be aerosolized fJIId

t1m inhaled Ther4sre, the ef}ktIq oJthe WICCine ttgillnstbIologkfllWll/tlN Is
unknOll1& ... T1ul Wlecine .hould therefore be consltlered lnvestigfdlDlUIl "he"
lISetl tIS IIprotecdtmlIftdRrtblt!logicttlnrjllre.tt . . .

12 Maj. Gen. RonakI Blanck.Collllll8llding General, Walter Reed Army Hospital, toCommitteestaff, 414
RusselI8ertateOfficeBIdg., WuIJinsIon, DC,4Feb 1994, tom 8ertateReport 103-97, 8Dee 94.pase 3S.
u 8eJlate VeteraIlS:Affilires Committee staffrepolt 103-97,414Russell Senate 0lIiee Bldg., WaslringlOll,
DC,4Feb 1994, from Senate Report 1()3.97, 8Dee94, Note 61-63.
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After the implementation of AVIP, LTG Blanck disavowed his testimony to the
Senate Veterans Affairs Comminoe.14

1994 IIld 1m - MedlCII1 te1tbook "V.cdneI". In 1994, CoL (Dr.) Artbur
Friedlander, the Army's chiefanthrax vaceine rerarcher at Ft Detrick, co-authomt a
chapter on the anthrax vaccine in amedical textbook, "Vaccines", and adatowIedged
the shortcomings ofthe vaceile used for AVIP, including its high reactoseJJicil)tl5:

• '"TIN CIUHIII NtdIM.,."Mllrru"1IIISIII1s.ftIdfirSlPmlIUSBfIS, 1fr,
-.dnt "~ ol-1MIiItj/M4 CIIIiIt ctIlIate ofnpematanl adaorbed to
alllm1mun hydroxide. There ha.r been 110 quantJjication ofthe pl'OleCllve anIJgen
content ofthe WlCCine orofanyoflks otherCOIIStiIuents. Sf) the degree ofpurlly Is
IIIfiJ'Iown. Stlllltitudiztltimr is tkIe.rmined by an fJlIimQl potency test. The
undPJined nallIre of the WlCCiIre and the presence ofconstihNmIs t/rat may be
unduiroble I7tQ}I QCCOlIII/for the level 01rtllCIogenicily obsemd TIre vaccine is
also less than optimal in that sir doses are required over 18 months, followed by
QIlIIUa/ boostm. There is tJ1so e'iidence in experimental tmima/s thai the vaccine
may be kJss effeclive against some straw of fJIIthrf4 a-Iy II WJtClM tIuIt "
et»npIeIfly ujlM4, t1uIt Is las relldofenk, ami llull reqllires on or two doses 10
produce Iong-lo.rting immtmity wollltl6f 1IIgh(v4GhblI."

1995 SAiC Corperatioa COltneted 10 deytlop III Army pllll to tbtalD FDA
appmll for a license amendmeDt to lnducle aerosolized IIItIIru uposare. In
September 1995 the Army contracted SAle CoI'JlOl'lllion to submit aplan to the Army
that would enable them to obtain FDA licensure ofthe vaceile for inbaIation anthrax.
SAles pial clearly identified tbe legaIltatul of the vacciDe - nick lJIferred a
subltlatid IDformed co...t obstacle for OeD unless sdendflc tats were
developed to satisfy federal reguIatol')' requlremeDb pertaining to the safety and
efficacy ofthe vaceinel6:

• "7'.Idf~ is IItJI IJ.eenud lor fItft1SfJI aplISlIIt upecWllII " bIoIogbI
Wflf/m flWmllfllJl.it

1995 JPOBD (Joint Prognll omce for BIoIo&IcaI DeCease) meetlag. In October
1995 the Army hel4 its fllSt meeIiDs to develop a course of action to obtain fDA
licensure of the vaccine for inbaIation anthrax. so tbat 1hey could begin a mass
jmmuni7Jltion prognlIIL The meeting minutes clear1y indil:ate that the Army knew it

II LTG ROlII1d BIandI. u.s. Amrf Surgcm Gcncnd, Jcuerto t1luditlll', WIllbiJlatonTIIIlCI, 14 Mar2000.
" AM PricdllmfcrIlldP.$. BIIIdImaD, "Var.ciocs",cd.PIotkiII andMaltimcr,I9!J4 Cdilkllll:baptcr26,,..
137
16 SAle CoJpandion plan, 29 SCp 1995,ClICIosunlDlIICIIIlIIlIIld fiom Dr. AlmaJohnson·W.(US
Amrf) 10Dr. Robert Myas(MDPH~ us Altrrt McdicaIIlacmb and M8IeriII Commmd, Port Detrick,
FNderiek, MD, SOct 1995.
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had to obtain FDA approval ofanew Hcensed indication for inhalation anthrax, that
the efficacy tests used to license the vaccine were for a different vaccine, and that
there was no scientific data tosupport this change by FDA. 17

• U,4 meeting was held on 20 Oct 1995 to al8CU$$ the process/or modVYing the
MDPH I11ItMQ% \lQCCine license to indicate areduced number0/UUectitms and to
expand the bu1ittItJon to lndtule I"oti!ctlbn Ilgilinst tIe1OSOl cJuUlenge 0/
spores."

• "COL FriedIfJTIder said thtlt the orJiinat serie.r 0/6 doses W08 established in the
1950's for an antMa: wzecine similar'to but not klentical with the MDPH
\lQCCine. " '

• "Studies of vaccine (not MDPH product) effectiveness in /mmans working in
tanneries showedprotection against cutaneous disease, but there WQ& insu.fftcienl
data to demonstrate protectionagainst inhalation disellltl. "

BG Busby, the Joint Program Manager for Biological Defense, concluded the
meeting with comments that a1Iude to the doctrinal motivations Army personnel bad
in implementing the AVIP program and identirteS the start of an aggressive
campaign to sen the policy and the vaccine onwhich It is based. '

• "BG Busl1y addressed II nutl to make the t:IISB t1ulI flnth"" Is currently the
pr/ndptll biological warfrue threat. B1 protecting against (IfIIMax andother BW
threats, the WlCCine& serve Q& Q deterrent. "

19961ND (Investigational NewDrq) Application submitted by MBPI. the anthrax
vaccine manufacturer, to obtain inba1ation antluax approval,Thls IND applieation Is
still pendiDg wltll tile FDA. The Investigational New Drug application was
specifically for antluax vaccine absorbed (AVA) and the modification sought by the
manufacturer, at the request ofand with DoD assistance, will apply~ where
the anthrax. vaccine is manufactured. The IND lists three reasons for the application: a
change in indication to include inba1ation anthrax, achange ofdosage, and a change
inrouteofadministration.

Summary: The IND application ws submitted folJowing an Army, Joint Stal and
OSD statT process in which there was concurrence that it was necessary to obtain
FDA approval of anew licensed indication for iDhaIation anthrax before DoD could

17 LTC DavidDanley, "MinutesoCtileMeeliIIgonChanglDg theFOod and Drug Adminialralion License
far the Michigan DepaltmentofPublic HeaIth(MDPH) Anthrax Vacclne to Meet Milila1')' Requiremenls",
be1IIon20 Oct \995 meetiIlg; JointProgram'0ft'Ice for Biological Defensemanoramlum, \3 Nov \995.
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start mass 8IIthrax vaccinations.II That consensus was revetSed within a month of
Mr. Cohen being confumed as SecDet: following DoD pressure on FDA to give
permission to begin use of the anthmx vaccine for inhalation anthrax without
obtaining a new licensed indication or co.mPleting the scientific investigation
proposed by the Army in the IND app1ication.I9

1993 - 1m FDA iaspeetloDS: DoD and the Army have long been aware of the
anthrax vaccine's significant shortcomings. and tile FDA began its reponing of
problems with aseries of iDspections in the post-Gulf Wit era that contiDue to Ibis
day. Accorcling to the GAO. the FDA did not iDspect the anthrax vaccine
manufacturing facility tom 1970 wilen the vaccine was lU:ensecI until 1993. Both the
fonner and current anthrax vaccine production facllity have consistently faiJecl FDA
iDspections with ftsignificant deviations& tom current good manuf~ practices
(CGMPs) required by FDA regulations on the following iDspection dates:

• May4-May7,l993
• May31·June3.1994
• Apri124 - May S. 1995
• Nov 18·Nov 27, 1997
• Feb 4- Feb 20, 1998
• Nov IS - Nov 23. 1999 (eurrent facility)

Before the 8IUIOIIl1CelI1e oftile AVIP policy. FDA bad eomrmmieated tile
seriousness ofthese deficiencies to the manufacturer (MDPH. MBPI and Bioport) and
to the US Army in:

• An FDA letter dated22 Dec 1993.
• An FDA Wan¥nB Letter dated 31 Aug 1995
• An FDA "Notice of Intent to RevokeQ (NOIR) Maprs license cIated 11 Mar
1997.

19 Feb 1998 - DoD's "lDdependeDt eKpUttt review of uthm; program fa
lDDouncecl u complete.

• DoD received a report on the anthrax vaccine policy nom Dr. Gerard Burrow of
Yale University. Dr. Burrow, a professor ofs,ynecology, had been asked by DOW­

Deputy Secretaty of Defease Rudy DeLeon to act IS an "independent expert'" to
review the proposed AVIP. and Bumwls'"8pproVal" was made a prerequisite by
8eeretazy ofDefense Cohen for DoOto proceed with immunizations. Dr. BUI'lOW

II LTC David DaoIq. "MimItl:softhe.McclirlgOJ C1IuIgIns the FoocIllldDruaAdmlnillntlollUcmsc
for the MicbiplDepmlmeatofPubfic Hea1th (MDPH)Antbru VacciDe to Meet MiIiIaJy Requizaaelds",
held OJ 200eI199S IIlCCliq; JointPropD otIice for BiologiW DcftmeJJU:lIIOfIIIdum 13 Nov I!I!lS.
19 Dr. Stepbcn C.J"DoD ASDIHeaItb Aftiirs.1_lo FDA Lead I)qIuIyCommiuionerMk:hIcl
FricdmIn, 4 Mar 1m
28 FDAlCBBR OfficeofComp1iance and BiologicsQuality. inspections ofBioport ­
hno:l/www.house.gov/refotmlhearingsibealthc:areJOO.IO.03/accountability·doe
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concluded, UThe a,llthrax WlCClne appears to be safe aMoffers the best flWlilohle
protection against wild-type anthrax as abiologicalwarfare agent.""!

• Yet when Dr. Burrow was aSked by CongresS t~ testify about ius review at a29
April 1999 hearing, he declined. rn a 26 April 1999 letter to Representative
Chrbtopher Sbays (R-eT), Bmrow stated:"TheDefenseDepartment was looking
for some {Sic] to review the program iii general and make suggestio1l8, aM I
accepted out ofpa1rlotism. 1WlIS very dm Ibtlt I hlld 110 expertise in AnthrtIX
fUttl they were very elm they were looking fo, , general (JJIfI'Slght of the
vaccintltitmF.'''''," '

20 Feb 1998 FDA inspection "rut'begins: "The manufaetu.riIIg process for
Anthrax Vaeelne Is Dot validated. "

• The FDA report documented numerous instances ofredating vaccine lots that bad
either expired or failed potency testing. All of the vaccine given to US troops
WIder the AVIP to-date has come Uom a stockpile that was manufac:tured or Ie­
dated during the 1993-I998'Perlod ofrepeated failed FDA inspections.

• In January 1998, just a few weeks before the FDA was to return to the anthrax
vaccine manufacturer. MBPI (now Bioport, Inc), unilaterally stopped production
ofthe anthrax vaccine - according to 000 because of"renovations". However, in
testimony before the House Armed Services Committee on 13 lui 2000, DoD
representatives acknowledged that the FDA would not have allowed any more
anthJax vaccine production fi:om the former Michigan production line.23

19'1 Secretary of the Army Indemnifleation Letter - In September 1998 DoD
granted indemnification to the anthrax vaccine manufacturer. While DoD press
statements Implied that indemnification was common practice, this had last occurred
with the Swine Flu vaccine in 1976.24

• "The obligotkm assumed by MBPI under this cqntracJ involves IUIUSUQ/ly
IuIwtlous rlsks assotitIte4 with the potenJ1lJl for adverse ,eactJons in some
reelplen# tmd the possJbllity that the desired lmmunolDgictd efIecJ will not be
ol1talned 6, all ,edphnts. 'Although AVA litis been extensively tested under the
Qfl8plces of the FtXJd and Drug AdminfsJrtltion, the size oj the proposed
WJCCintltitm prOgram may revetJl uRj'orewametl idiosyncratic adverse reactions.

21 See: http1lwww.defenseluiVotherjnfu!burrows.ht ,
22 FDAlCBBROftiee ofComplianceand BiologicsQuality, inspections ofBioport­
!J1q):IIwww.house!goyJref()rmIb~lthcarelOO.l0.03/acc:ountability.doG
23 Excerpted House AmIed Servlces Committee(Mi\iIaIy'PCl80lIIleI Subcommittee) tmnscript, sections
62-63,discussion between Represen1a1ive Christopher Sllays (R.cT), DepSeel>ef'R.ucIy DeLeon, and Anna
JoIuJson..WinegarPh.D..Deputy Assistant Secret8Iy ofDefwe for Chemical and Biological Defense.

See:hUp:l/C9!!!!!!dot.s.hmcoimn!tteeslsesurity/has19502Q.!lOOIhas195620 or.hlm
2'4 3September 1m DoD indeumificalionof8lI1Iuax~e manufacturer,
h!!p:lIwww.!louse,govlretbmt!hearingslhealthcarelOID.03/time!ine.doc
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Moreover. Iller, is IItI wtIJ' ttl k CRIfI1n tIuIt t1u pt1IIuJguI _ In ItISt&
"",,1IIIng l1tICCinI t/fimy will k s./ftdM1l1 simIW ttl ,., /IflIJuIgfIIllltlt U.s.
IfJI'UI IIflgIlt eMOlIIIIer ttl COllier -""it]. TIrese toIICe17I$, coupled with lhe
uncertain rmd evolVing Slale ifprot1tJclliabilily law with regard ttl 'IflCCina, lead
me to the conclusion thDJ the performance ofthis contract will subject MBPI to
certain 1I1IJIBIIQ//y hazflrtiolIs risks,"

I", apUte of 1996 IlmttiptiouJ New DraI (IND) AppIlcadoa - On 29 Jan
1999 BioPort Corporation Submitted a progress report mntaining meeting IIIirwtes
referring to studies reIaIecl to Ibe 1996 InvestigalioDal New Drug (IND) application.
The FDA Form 1571 on which the submission is made IisIs ainbalation lIIdbrax" (not
a chaDge in Ifosage or route of administration) as the mix reason covered UIIder this
submissiou.:l' The form also lists Army personnel at Ft. Delriek who ate responsible
for the investigation supporting the changed indication.

One year after the aonountemellt of a mandatory anthrax. vaccinaIion program the
new owner of tile anthrax vaccine plant, BioPort, acknowledged in their update to the
FDA that the vaccine was not licensed for the puzpose for which DoD was using it
This aclcnowIedgement means that DoD's use of the anthrax vaccine required
infonned c:onsenl Despite this. DoD officials have repeatedly attempted to infer that
the IND application 5IIbmitteci to FDA was only for a change ofdosage and route of
admiDis1ration - not a new indication for inbaIation anthrax. BioPort's CEO also
failed to mention this primaIy reason for the IND application during his 30 JW1 1999
testimony before Congress.

5 Oct 1999 FDA Notice of Proposed RnlemakiJag (NPRM)26 - proposed, Dever
euaeted - On 5Oct 1999 FDA issued aNotice ofProposed RulemaIdng (NPRM) to
change the licensing requirements for biowarfare drugs and vaa:ines. DwiDg
Congressional testimony on 9Nov 1999 William Raub, Ph.D.,.HHS Deputy Assistant
Secretazy For Science Policy, explained wtr/':

"....FDA. Is proptJS1Ilg to amend its new dnIg 0IId biDlogielll product reglI1ati0n8
to identify the iI(ormation nudetJ to provitk ItIbStanlio/ widence ofthe eff'u:tICY
of new drug rmd bioiogieaJ protillcts used to reduce or prevent the toxicity if
chemlcol, biDlogical, rodiDlogielll, or IJlIC1eIlr 1tIbstattcu, ThJ.s proposal wordd
apply wlren the IrtItIJtioNd ef/it:«y ItrIdie8 In IttuIuw fITI not/e4fibl, andCilIUIOI
be etIIical/y conducted IIIItIer FDA's regulationsfor t1dsqrItIte 0IIdweIl~1etI
studies ;" humans.•ln tht# ritIuItltmI, ctrIlIln "",bag tuUI~protbItIs
tIuIt tin 1ntIndaI to ,.., or pme1II SfIioIIS orIlf~ ttHUIiI10Iu
coli/; 61 appmed lor IIUU1rditIg 1KIMd (HI fIll4elr« 0/ 'DecIl1ttIeII iuiml

zs FDA FOlIIIlS71.1nve&tiptioDal New Drug ApplicatioD, 29 Jan 1999.
H b\tp:ltwww.fda.gov/cber!nllesllc!hpdf
'II Willialll Raub, leSlilncJIIY. 9 'Nov 1999. See: hl!p:llwMv,fda.goy/tearchfadysear.b!m!
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from flJJproprifte studies In tudmtlls, without adequate and well-conlNJlled
ejJicaqstudies In humtlllS (21 CPR314.126l8•II

The FDA NPRM is a tadt 8cJmissJon that anthm vaccine is an investigational new
drag, heeaase it _Dot meet FDA regulatory reqairements for progreBIIlng to a
fully lkensed status for Its intended Dse by DoD•

FDA's proposal to introduce a different licensing standard for biowarfare drugs and
vaccines is in concert with a recommendation made by two Army doctolS in a 1992
article. They explained29: .

UFur products designed to prDduct against chemical and biological agenJs, (J

clear demonstration 01efftcacy would require exposure to humans to these lethal
agents. Since this prllCtice wouldbe U1lethita[ rmd immoral, these products never
fJliwmced beyondthe inveStigatiomtlstage."

Two years after the Anthrax vaccine policy was announced the FDA took steps to legally
sanction i~ and otherdrugs and vaccines likely to be developed under the $325 million
Joint Vaccine Acquisition Program. Despite proposing anew rule, however, FDA has
taken no farther action to enact It in federal law• Until it does, use ofthe anthrax
vaccine for inhalation exposure isnot~ized orapproved as one orits' intended uses
and therefore requires infomtedcorisent.

13 Nov 1~ - FDA inspeets BioPort's new manufatturing fatilty - apm begins:
"TIle manufacturing process forthe prodaetioD ofAnthrax Vaccine Adsorbed is not
vaIidated." - An FDA inspection of'the antIuax vaccine manufacturer conducted 15-23
Nov 1999 reiterated once again the failure to meet FDA standards.

• The FDA am hegins: "The. mamfaeturillg process for the production ofA.nt1Irax
Vaccine Adsorbed isnoiWi/idtlted:' .

• At a 13 Apr 2000 Senate Armed Services Committee hearing DoD officials admitted
that they do not expect the FDA to certitY the new anthrax vaccine production facility
until late 2000 - neatly three years after the old fitclli.ty was shutdown.JO

• By the fiIll of 2000 the 'manufacturer's certification is slipped at least an additional
year to mid to late 2QOl based on problems in the manufacturer's packaging and
labeling operation discovered during an October 2000 FDA inspection. The FDA
also noted the ~ufacturer had ftliIed to iJivestigate adverse reactions.31

28 21 CPR 314.126, "Adequate and weil-eontrolled studies.~
See:ht!D"JlMmat!l !!I'!!Sl!.ggo.gov!cgj-bjpIget.

~tr~==~~'=~~V~.lS7.(Augustl992)
30 FDAlCBER. Office ofCompliance and Biologics Quality, testimony to SASC ­
http://www.house.gov!reformlhearingslhealthcarelOO.IO.03!aCcountability.doc
11 ht!p:lIwww.fda.!lOvI9ralfiegpept!b48J.pdf
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3AprO _ COllJRSSionai Report (draft released on 17 Feb 2000)- After multiple
Congressional hearings coneemiIIg the AVIP eontroYersy, the ftdl Committee on
Government Reform adopts the National Security Subcommittee report, titled
"Unproven Force Protection", recommending suspension ofdle experimental anthrax
progrIIIL)3

• House Government Refonn Commiltea Findinss:

1. T1rt .AY1,Is • wIIlrlIMtItmt46Id,~ rtfIIIJIISt to the anthrax thte4L
It represeIIh a docJrinal departrue over emphasizing the role of medical
brlenentiDn inforCB protection.
2. The .AJIlP II ,1IlnenIble til SIIlJII1 sht1ttqa tm4""" brcrt&fIs. The sole­
source procurement ofa W1CCine that requires a dedkded productitm ftJdlily
ltaves DOD csptive to old technology fJIId asingle. ""'eared company. Reswrch
and development 0/1 a second-generation, recombUrtmt .,acei1Ie would allow
others '0compelt.
J. Th, A.YlP II loglItJctllly ItJo~ to S'"""' MIIrerence to the rigid
schedIIle ofsa inoculation.s over 18 mtmIhs for U million members ofa mobilt
~ l.r unJ~. ptUlicu1IJI'ly in reserve C01IIJ101IeIIfS Using QI/ tU1ijicial sIa1IIIirtd
thai COIIllIs only shots more than 30 da)Is overdue. DOD toluates serious
delIiations from the FoodandDrug Administration (FDA) flJ1l"DVedschetJuIe.
4. SfJ/dy of. WIt. Is lUll being IIJtIIIltotd 141q1Ultlly. The progTQfII Is
predisposedto ignoreor understotepotentials,.getyproblems due to re/Itmt:e on Q

pa.uive adwtne event ltuVeilJonce system tmd DOD instJIJItional resistaltt:e to
QSS()CiDting hetlJth':fects with the vaccine.
S. EJ1kflq 01tilt I1tIetW agtdnst 6loIoglctll ,.,." lJ 1IIIWttIln. The 1Iace_
W(l$ approvedfor protection against cu/lmBDus (under the skin) ilrfeclion in on
occupationol setting, not for use os mass ptOlecIion against weaponized,
aerosolizedanthrax.

• House Government RefOJlD Committee Recommendations:

1. TIrI forcNlillt, IIIIIIIIiIIIm1 AJIlP doaItl be S1I6pIlI4td "",U DOD obtains
apprOWllfor rueofQI/ improvedWlCCine. To accomplish this:
2. DOD should accelerate resetJ1ch and tesltng on a se&ond-genertlIion.
rec:ombinllnt anthrax WlCCIne; _
J. DOD sJundd pIIrstIIl testing of lite sqfety and efflC4CY oj Q shorter antIrrar
inoculation regimen; fI1II1,
4. DOD should enroll all anthrar wzccine recipienls in Q comprehensive clinical
naluation fJIId treatmelllprogramfor longtum stlldy.
S. Whilt QI/ imprfJlled vaccine Is being developed, "" 01 th, ellmllt tIIfIIftx
wu:cine 101 IOI'U pqtId/tJn til" 6WlogicIII WIlIjiIn Moll 6f tt»ISI4ut4

»HOlISC CommiIIet 011 Oovemmcat Refonn, "UnptOVCIl FOlCC ProtecIion", 17 Fcb 2lIOO
1!Wl:/Iwww.hopsc.8pvlrefortnlps/n:port!l.J!dC
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experlmelltill and UlUietttIktn only plllSlItIIIt 18 FDA regulations goveming
Investigiltional testingfor tJ new Indicflt/on.

1~"2000 General Accounting Office reports - all critical of the safety and
efficacy ofthe vaccine, DoD's lax contract relationship with BioPort, and impact of
theAVIP:

• 11 Oct 2000 - ANTHRAX VACCINE: Prelimingy Results ofGAO's Survey of
GuardlReserye Pilots and Aircrew Members. GA().()I.92T. 33

• 14 Apr 2000 - ·Contract Management; DOD's Anthrax Vaccine Manufacturer
Will Continue to Need Financial Assistance", testimony before the Subcommittee
on Personne~ Senate Committee 011. Armed services. GAOIr·NSIA]}.l)().14()34

• 13 Apr 2000 - "Medical Readiness: DOD Continue to Face Challenges in
Implementing Its Antbrax Vaccine ImmlU'lization Program," testimony before the •
8enateCommitteeonAJmedSeIvices.GAOIr-NSJAD.OO-lS7H

• 12 Oct 1999 - Medical Readiness: DOD Faees Challenges inImpl~ Its
Antbrax Vaccine Immunization Program (220Ct99) GAOINSIAD-Oo-363f

• 21 July 1999 - Medical Readiness: Issues Concerning the Anthrax Vaccine
{0712 III9991 T-NSIAD-99-226 37

• 30 June 1999 - Contract Management: Observations on DOD's Financial
Relationship With the Antbrax Vaccine Manufacturer <06/30/1999>, T·NSIAD­
99-214]8

• 29 Apr 1999 - Medical Read!t¥: Safety and Efficacy of the Anthrax Vaccine
(04129/19991 T-NSIAD:99:I48

• 29 March 1999- GulfWar D!nrsses: Ouestjons About the Presence ofSgualene
Antibodies in Veterans Can Be Resolved (03129(19991 NSIAD-99-S 40

»Jutpjlfwww.l!llO.goylnew itemsldOl22tmlf
34 hI!p;ltfrwebgate.access.!!J!O.8OVIcg!. ..
hlnfuseftp·cgillPaddress=I62.140,64.2I&fi!eli8me=DsOO14Otpdf&directorEJdiskb!Wllisfdala!gao

htl!rJ/fiweInr!hl !!!'m!l,gpo.gov/cgi. .
binluset\p.cgJ'1IPaddress=I62.!4o.64.21&Jitename=ns!!OlS7tmlf&!!irectorefdiskblwaisida!all!110
UhI!p:lIwww,access.po.Bgylcai-hinl@"",cgj?dhDamfi89&docid.afulsOOO36.1Xt
~7h!1p:1Iwww_govIArndexFY29lahstractsfns9922

38 bt!pilJwww.house.goy/refonnfns!hearingslcontraet IlI9!l!!gement §30.blll!
whttptlwww.gao.gov/AlndedlY99Jabstmcts/ns92148t.htm
010 hUp;llwww.l!lIO.gov/AlndexFY99Jabstmctslns99llOS.1t!m
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SeetionC
Legal Issue #1 -Iaformed eoDSe_

The fll'Sllegal issuewill beexplored based on violations orexisting law, Presidential
executive Older, regulations and directives; and further by the fiIIse testimony underoath
by senior DoD officialsand experts to possible obscure the relevant issues.

IIIepI Program: AVIP in itslllllJtdatoIy fonn is in violationoCtO USC 1107, EO 13139,
and OODD 6200.2 by failinato provide US arm.ecI forces members inftmnedCODllell.t
with the use ofan experimental or investiptionaI vaccine. BothSI 103-97 and HR 106­
556 deemed the use ofthe anthrax vaccine as "experimenllll" andIor"investigational
following lessons learned &om the GulfWar. DoD reccgnized the experimental naIUl'e
orthe antIlrax vaccine beforetbe 1997 initiationoftile AVIP. The subsequent policy
process behind tile implementation ofthe AVIP clearly attempts to circumvent the
~ ofthe reaWations, and later the specific requirements ofthe US Code,
ExecutiveOrder, and DoD Directive, as well as theripofUS Servic:emembers under
these laws, regulations ordireetives.

False statements: False statements have been made lIIlder oath by at least two senior
military oftitAml, LtGeu. Ronald Blanck, US Army, Retired; lIIId Colonel Ardwr
Friedlander, US Army. These oftic:er's fidse testimony regarding the IND
(Investigational New Drug Application) for the Anthrax Vaccine Absorbecl (AVA)
obs1nIded the regulatory and legal bodies receiving the testimony &om accurately
assessing the legal issues involved. Further, CoL Friedlander's false testimony occurred
across internalionaI borders as a repmlelllati.ve ofthe US Militmy,llImisbiDg our nation's
and militaIyts reputation lIIId credibility. Both officeJs have testified to Congress and
sacrificed our nation's armed forces creditability and integrity in the eyes of our
Congressional representatives and its militaly members.

Charge 1: AVIP violates Informed CflDHllt rigbts .rUS Armed Forees members,
eentral)' to US Law, EueutiveOrder aad DoD Direetlve:

I. 1999 Lawon informed consent for US Servicemembers -10 USC 1107.

2. September 29, 1999 Executive Orderby President Clinton - EO 13139.

3. August 1,2000 DoD Directive 6200.2 codifies USC IIId EOn:quin:menls.
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Background:

S1atement ofJohn J. Michels. Jr. - before the HollSe Government Reform Committee, 3
Oct2oolfl : .

"The 1970 NlH-approved license for AV indicates that it was approved as a
prophylaxis only against cutaneous exposure to antbrax for aspecific methodology of
administration, and a specific vaccination schedule. ~ PHS I NIH approval

. paperwork submitted in Congressional Testimony by Dr. Claussen, October 12, 1999;
House Committee on Government Reform; also~ Federal Register. December 13
1985, previously providedto the DoD IG on 16 JAN 01).

Recognizing the need for certification for pulmonaty infections, in 1995 the Michigan
Department ofPublic Health ("MDPH") and the Army discussed establishing a plan
for Investigational New Dnig approval by the FDA.~ Anthrax Vaccine License
Amendment Project Plan briefing slides (October 20, 1995). The briefmg slides
clearly show that the Army was well-aware that the AV, in order to meet the~
described legal requirements for licensure, had to pass tbrough the IND application
process in order to become fully licensed as a prophylaxis for puImollal)' anthrax.
The focus ofthe proposed plan was to get approval from the FDA for a change to the
immllllimlion schedule (in this case to a series of three doses ofvaccine VCISUS the
prescribed six) and to change the.labeling to reflect that the vaccine was properly
administered as protection agaiitst pulmonary or airborne anthrax.

In fact, less than one yearftom the dateoCtile briefing, on September 20, 1996, MBPI
filed an Investigational New Drug application with the FDA. The application
identified the three areas where the cummt license would be modified - showing a
new designation for "inhalation anthrax", changing the "route ofadministration", and
ehanging the "vaccination schedu:Ie". The application·indicates that it is an "initial"
investigational new dmg aPPlication. ~: Previously provided lND Application,
dated September 20, 1996, to DoD 10 on 16 JAN 00).

'Ibus. as the DoD was preparing to kick-otl' its.antbrax vaccination program, the sole
. producer ofanthrax vaccine recognized that its product, as labeled, was not legally
. viable and undertook the appropriate steps to change product use labeling, method of

adminIslmtion. and vaccination schedule. These substantial changes in how this drug
was to be used rendered itan~. This is explicitly acknowledg«:l by the September
20, 1996 application. by MBPI. MBPl or Bioport has ~ever withdrawn that
appJicatioll, nor bas it ever been ~ifiet:l or acted on in any wa:y. In fact the
application was modified I updated in Jan. 1999 to include asingle indication change:
"Inhalation Anthrax.D

41 John J. MidleIs, Esq., testimony Wore theHouseGOvernment Refom Committee.30«2000.
See: http://www.ltouse.govIreformJheariJlgs!heal!hcare!OO.IO.03Imichels.htm
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The formal record of the anthrax program is littered with references to the vaccine's
IND status. For example. as the Army began to move forward to tIy and license the
vaccine as a prophylaxis against inhaled or pulmonary anthrax, it followed up its
October I99S meeting with aseries ofmeetings designed to request that MDPI file an
IND application for the vaccine. On November 13, 1995 the Joint Program Manager
for Biological Defense, Army Brigadier 0eneraI Walter L. Busbee. instnJcted the
Joint Program Office for Biologiad Defense that the DoD needed to .....develop a ...
package for initiating and completing au amendment to MDPH anthrax liccDsc for:
(I) reduced immUDization sebedule, (2) jmmunjqtjon 1Jy the inlramllllCll1ar rouIe, and
(3) indication for protection apiDstaa aerosol cbaltense". Minutsof.MeetinIr 011

O!anging the Food and I>n!g Administmticm Licten!!e for the Miehipanllcprtmentof
Public Health !MOW Antbmx Vaccine to Meet MilitaJ:y Reauirements (November
13, 1995), Ateh. 6. As late as June 30, 1999, in testimony before 1he House
Subcommittee on National Security, Veterans Affairs and Intemational Relations,
Atch 7,at 12, Mr. FuadE1·Hibri,PresidentandCEOofBioport,stated

(w)e COIIlinue to hold au Investiptional New Drua
application. IND 6847 - to improve administration of
the anthrax vaccine.

The use of the AV as c:wrent1y contemplated by DoD is a clear change in how the
dlug was to be origina1ly used and for wliich it was IiceIIsed, rendering the AV an
IND. There can be no doubt that ftadministJatio of the anthrax vaccine for mass
prophylaxis in Biological Warf'anl should be considered au off·label use of the
product to Ireat an indication for which it is not explicitly licensed... both the new
indication and the new schedule should be undcrlaken o.uly plD'SllllDt to FDA
regulations governing c1iniad trials on investigational new dmgs". The Depadment
ofDefense Anthrax Vaccination Immuniptjon Program; Unproven Foree Protection,
pJ, House of Representatives Govermnent Oversight Committee (March 9, 2000)
Atch.8.

This current vaccine is obviously a"new" drug under any FDA standard. Moreover,
the Anthrax Vaccine is apparently is not even the SIIIIlC substance originally tested
and approved 1Jy NIH. This bizarre conclusion is borne out in a GAO report dated
April 29, 1999, entitled Medica! Readiness: Safety and Efficacv of the AIIl!uax
~ Atch. 9 where, at p. 3, it was revealed that the AVIP vaccine being
adooinistered to DoD members is not the same vaccine as originally tested prior to
1970. The import of litis &ct ClllIJlOl be emphasized enough; the vacciae in current
DoD inventories is NOT the same chemical compound as the origiDaI compound
tested in advance ofthe 1970 NIH approval.

Accordingly, there can be absolutely no daim by DoD that the AVis IIII)'tbins but au
IND. This fact is .reeognized 1Jy the AV's manufacturer, Bioport, ~ its IND
application, which isstill current and pending. and by the complete failure ofBioport,
DoD or any other entity to provide verifJable clinical testing showing that the AVis
eithersafe or effective, in hUDl8llS, as aprophylaxis to puJmomuy antbrax. The FDA
testing regimen, which bas not been waived or excepted for the AV, federal statutes,

20



.',

and federal case law, all point to the inescapable determination that the AV is an IND
as it is currently being used on members of the Armed Forces without their informed
consent.

As awork around, it becomes apparent that the Departmerit of Defense recogniUd
that the manufacturer's inability to gain certitic:ation for iUi manufacturing process
ftom the FDA-due to failure to cOmply with COMPs (current good manufacturing
practices), as Well as the inability to gain IND approval due to lack ofefficacy testing
against inhalation anthrax lAW 'regulations. As a result the Assistant SBCDEF for
Health Affairs, Mr. StePhen Joseph wrote a letter to FDA Lead Commissioner
Michael Friedman on 4 Mar 1997 maintaining that Anthrax Vaccine Absorbed had
been long recognized as approved for inhalation anthrax protection. This new
commissioner accepted the DoD's request On 13 Mar 1991 FDA Lead
Commissioner Michael Friedman offered 'to ASDJHeattb Affairs Stephen Joseph a
letter on FDA letterhead with the languilge DoD felt they needed to circumvent the
regulatory requirements - the language specifically said the the DoD's use for the
vaccine, "was not inconsistent" with the product's license. As the GAO noted in
House Congressional Hearing on 11 October 2000, this also did not maintain that the
use was "consistent" with the AVA's label or license.

FlIl'ther, the Code of Federal Regulations, specifically 21 CFR 10.85 - Advisoty
Opinions - explains precisely why the 13 Mar 1997 letter by FDA Lead Deputy
Commissioner is legally irrelevant- yet this is the primary justification the DoD uses
tomaintain product aPProval:

itA statement made or advic4 provided by an FDA employee constiJutes an
advisory opinion only if it iI iIsrteiJ in writing under this seC/ion. A Btltment or
IIlPIee giwm b1 im FDIt employee ortdly, orgiven in wrItlng bllt not II1Ulel'thls
section or S«. 1M8, Is till lnfol7lUl1 c,omttlllll1ctltJon .trepresents the 1Ie8t
~~~~employee.~~~_not~~tlII~'"-.n, does not~ 'epresent the /1R'IfUIl position 0/FDA,tmd does

. JUJI bindor otherwJle obligate or to1tI1Idt the IIge1ttJ 10 the vm expmud. ,,42

The FDA personal memo of13 March 1997 didn't proceed through this or any other
process that eomplies with the requiremenls of the regulations or current laws. It
appears to be a quick fix for a vaccine that was to be the foundation ofa multi-level
biowarfare vaccine force protection program."
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Specific Badqp'Owad OIl Charge 1, Item 1-1'"Law oalaformed eODSeDt Cor US
SerYkememllen - 10 USC 1107:

AdetenninatioD that the AVA is an IND renders inescapable the conclusion that serviee
members IS a consequence of federal law and service reguIatioas must give their
iofonned conseat prior to submitting to vaceinatioDs. Despite the complexities ofthese
requiJemeI11s, Sel'Yicemembers cannot be denied this riabt unless the President waives
their infonned consent. This has not happened. This arswnent is codified in the Jaws of
the land IS of1999 and die passage ofTitle 10. Scc:Iion 1107 ofthe US Code:

rM FederalStatUe:

10 U.s.c. § 1107 (1999) entitled "Notice ofUse olan Investiptiooal New Drus or
aDrug Unapproved for its Appliecl Use" specifically provides:

A- Notice Required. • (1) Whenever the 8ecreCaIy ofDcfeDse requests
or requires a member of the armed forces to receive an bMstlglltiDJull
IIlW tit., or • .", tuffIII1'IW'4lor lis."w_. the SeeretaJy shall
provide the member with notice comaining the inCormation specified in
subsection (d).

E - J'..Imldm .. "./llIIfr. • (1) I" til""of'" tuImiIrIsIrtIII of
lUI~ """..., or II dntr IIIIIIfJPIWdlor its fIJII1lW ­
ID 41 IMIII1Iu oldie tmIIed ftnm In colUUdltm with till 1IIIIIIbu,.
jHI1'IielJNIIIt In /I prillllu IIIllltIIr.1I1J1Uf11lmr, til, ,.""JmtMt tIuIt
til, ........~ priM ttHIIt!IIt 10 maw 1M drIIf lit fI«IJfiJuIu
wlt1Il1ft prior toIIMIt""""" Impoud IUUIB IIditm 515(1)(4) of
"" FeMnd FDD4, 1JfaI, tuUI CtWIfttlt .4ct (21 V.s.c. 355(1)(4)).,
h "."".by du PraltItItt. The President may grant such awaiver
only ifthe President determines, in writing, that obtainiDg consent -

I. Is not feasible;

2. Is conIrary to the best interests ofthe member; or

3. Isnot in the interests ofnational security. (Emphasis added).

Specific Bacqro." 01 aarae 1, Item 2- The ElCCIldve Order of the Prcddeat

An Executive Order is a lawful orcler of the Comm8Ilcler·in-Chief of the United States
Armed Fon:es. On September 30, 1999. the President issued Executive Order 13139.
entitled "Improving Health Protection of Military Personnel Participating in Particular
Military Opefations". EO 13139 reiterates many of the requirements offederallaw and
specifically provides in part:

sec. 2. Administration of Investigational New Druss to Members of the
Armed Fon:es. <a> The Secretary of DefeDse (SecretaJy) shall collect
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intelligence on potential health tbreats that might be enc01mtered in an
area ofoperati9ns. The SecretaIy shall work together .witlt the Secretary
ofHealth and Human Servi= to ensure appropriate COuntelme8Sures are
developed. When the Seer_ t:9118lt/m 1m inMlig1ltl8ntl11t1W bug Dr
II dng IIttappmed lor its intauIe4 llIe (lnMIJgtJtitJlUl1 bug) to
represent the most IlpJ)rqpr/IIJe t:9l1ntmnet1Sure. it shflll be studied
through sdentijically _ell restltI1ch lind tleveI6pment prDttJt8ls to
determine whether it Is safe tJtUI ellecthe for its intended tlSe. (b) [t is
the expectation that the United States Government will administer
products approved for their intended use by the Food and Drug
Administration (FDA). However. in the event that the Secretaty considers
a product to represent the most appropriate countermeasure for diseases
endemic: to the area ofoperations or to protect against possible chemical.
biological, or radiologieal weapons, but the product has not yet been
approved by the FDA for its intended use. the product may. under certain
circumstan= and strict controls, be administered to provide potential
protection for the health and \VeIl.being ofdeployed military personnel in
order to ensure the success ofihe militaly operation. The provisions of21
CFR Part 312' eentain the FDA requirements for investigational new
dnJgs.

See. 3. [nfomtedConsent Requirements and Waiver Provisions.
A- Before administering an investigational drug to members of
the Anned Forces, the Department of Defense (DoD) must obtain
infonned consent &om each individual unless the Secretary can
justify to the President a need for a waiver of informed QOnSent in
accordance with 10 U.s.c. II07(t). Waivers of informed consent
wm be gmnted only when absolutely necessary. (Emphasis
added).

In addition, the provisionS of2i C.FA §§ SO, 312 (OCtober 50 1999) support both the
federal statute and the Executive Order by specifically noting situations where the
informed consent~ may be waived. Echoing 10 U.s.c. § 1107. the
Regulations note tbst only the President of the United Slates may waive the informed
consent requirements mandated bY his Executive Order and federal law. Waiver is
allowed only ifone of three preconditions is met - ifobtaining infonned consent is not
feasible; ifobtabiing informed consent is qontmry to the best interests ofthe recipient; or
if informed consent is contraIy to national security interests. The President has yet to
issue any such waivers. oreven initiate action todoso regarding the AVA.
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Spcdfie BackgrouDd 01 Challe 1. Item 3- DoD DIrectM000.2:

ReiteraIiDs both Federal Law, Executive Order and SfllnlIiDg FDA Regulations, the
Department ofDefeose coordinated it's own Direc:tive in August of2OOO., which DoD is
also in violati01l of by using AVA without informed consent or with a Presidential
waiver.

Department of Defense DIRECI'IVE - NUMBBIl 6200.2 - SUBJECT: Use of
Investigational New Drup for Fon:e Health Protcc:tiott - i.e.. requirements to comply
with Federal Law and applicable Executive Orders.

Reterences: (a) Section 1107 of title 10, UJlited States Code (b)
Executive Order 13139, "Improving Health Protec:ticm of Milituy
Personnel Participating in Particular MiIitaJy Operations," September
3D, 1999 (e) Title 21, Code of Federal RcguIations, Parts SO, S6, 312,
Subpart I ofPart 314, Subpart GofPart 601, cutmIt edition (d) House
Report No. IOS·736, Confenmce Report to Aecompany Proposed Strom
Thurmond National Defense AuthoriDtion Act for Fiscal Year 1999.
page 685 (e) tbrougb (0. see enclosure

1. PURPOSE - This Directive: 1.I. EstabJishes policy and assigns
responsibility for compliance with R'lferences (a) tbrougb (e) for the use
of investiptionalnew drugs for fon:e heal1b protection. 1.2. Desipates
the SecICtaIy of the Army as the DoD Excwtive Agent for the use of
investiptiorwl new drup for force healthprotection.
2. APPUCABlLITY AND SCOPE - 1bis Directive: 2.1. Applies to
the Office of the Seeretmy of Defense. the Milillay Depar1mems. the
Chairman of the Joint Chiefs of Stall; the Combatant Commands, !be
Office of the Illspector General of the Depa1tment of Defense, the
Defense Agencies, the DoD Field Activities and all other orgaoiDtionai
entities within the Department ofDefense.
2.2. Applies toall uses ofinvesdgadonal new drugs by the Department of
Defense for force health protcctioa.
3. DBPINITiONS - 3.2. Investigatioaal New DnIg (INC). Adrug or
biological product subject to the FDA regu1ations at 21 CFR Part 312
(reference (e». im:ludiIIg: 3.2.1. A drug not approved or a biological
product not lieenscd by the FDA. 3.2.2. A dnIg lIIIlIllPfOVClI for its
applied usc.



Charge2: False Testimony

False testimony to Congress and to a Canadian Courls-martiaI coilceming the lND issue
misrepresents the issuesurrounc1ir!8 AVA's use without informed consent: .

1#1- COL Arthur Friedlander's false~ony to aCanadian court-martial

COL Friedlander's vague llDSWtrS in his trial testfmony (below~ wbUe UDder oatil,
consfstently attempt to deny any knowledge of the primary purpose of the ZO Sep
1996 Investigational Newdrug applieation prepared by USAMRIID for the anthru
vaeehtem8llllfaeturer - to obtaiD a new JiceDsed indication for iJIhaIation llnthrax.

Excerpted testimony from 30 Mar 2000, questioning by Assistant Defence Counsel Jill
Duncan and answers by Colonel (Dr.) Arthur Friedlander, U.S. Army (USAMRllD, Ft.
Detrick, MD):43 .

KD1lmlS OF lROCBIlD:mGS
STANDING COURT MARTIAL

For the trial of K72 142 802 Ex-Sergeant Michael
Richard KIPLING, Canadian Forces, Regular Force, held
at 17 Wing Winnipeg, Manitoba on the 15th, 16th, 17th,
22nd, 23rd, 24th, 25th, 28th and 29th days of February
2000; and the 27th, 28th, 29th, 30th and 31st days of
March 2000: and the 26th day of April 2000: and the
5th day of May 2000. .

MILITARY JUDGE
F26 089 814 COlonel G.L. Brais, Office of the Chief
Military JUdge.

Assistant Defence Counsel DIUlCan:
QJf rm going to SlIggest to you, sir, that the drug Was licenced for
cutaneous anthrax only and t111it there has been a subsequent
amen'ment for eoverage for inJIaJatIon anthrax, would you lIgreewith
me or disagree with me?

e Canadian court-1lI8ltia1 trial transcript. Judge G.L.1Irais, 30 Mar 2000. OlTlCC oftlte ChiefMtlilaly
Judge, Canadian Forces
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A. Uh-huh.

. ASSISTANT DEFENCE COUNSEL: Ob, I've given you the copy for the
judge. rn just refer, Your HoooW', if I might 10 where I want the witness
to attend to and then r1l show it to Your HOllOW'.

MILITARY JUDGE: Yeah. but rd like to know what it is first. before you
have the witness •••

ASSISTANT DEFENCE COUNSEL:
Q. It's offor the web and it indic:atcs that it's an IIl'ticle fi'om the Belleville
News-Dtmocrat newspaper, March 27th, the year 2000?

A.Uh-huh.

Q. Haveyou seen Ibis newspaper article, sir?

A.No,no.

Q. In particular, the fifth paragmph, it says that the office, and this is
referring to the Joint Program Oftice for Biological DefeDse, qllOte:
"'managed and funded efforts leading to the submission of a Biologic
Licensure Application amendment to the FDA.' including data to support
ilS proposal 'to IiI:ellSe the vaccine to provide protection apilIst aerosol
exposure to 8111hrax."', Is that something you're familiar with, sir, or would
you disagree with that statement?

A. I'm Dot .. the detlils of ibis. 1do know that there were questions
that were raised, since there are DO direct studies in humans with this
vaccine, and that a statement was made by the FDA that the use of the
vaccine in the GulfWar against the threat ofaerosol use orspores \YllS not
inconsistent with the product licence.

ASSISTANT DEFENCE COUNSEL: Okay. I don't know whether my
learned frilDd bas any objection to tendering this into evidence; the
witness bas refeaed to it

MILITARY JUDGB: Well. you've, sort of, put the cart before the horse.
But, you know. I mean. I wanted 10 see the document before you
questioned the witness on it. I guess there was no objection, so now it's
done.

PROSECUTOR: Your Honour. I would object to this. He bas responded to ...

MILITARY JUDGE: Well, it's too 1&Ie, ilS done, I've beard it. I've heard it,
now it's aquestion ofweigbt.
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PROSECUTOR: Wet~ ...

ASSISTANT DEFENCE COUNSEL:~. fit proceed then. This is not
. adCcuntent that waso~ by this gentleman. so I'll just leave itat that

Q. But. sir, when you say' tbat it's' not inconsistent with inhaIationai
anthrax. that's something slightly different than saying it was licenced for
inhaIationai anthrax, wouldn't you agree?

A. I can read to you what it says in the product insert about anthrax, and [
think that the question is whatyou meaD by "contact".

Q. Okay. Wel~ my question to you actually, sir, was: To say that ifs not
inconsistent with inhaIationai anthrax is different than saying this drug
is-orthis vaccine is for inhalational anthrax?

A. That's for the person who wrote that statement to-I meaD, the
interpretation 01 that, I'm not kere to Interpret that statement, I
dida't make that statement.

Q. If [ was to suggest to you. sir, that Wtlve heard evidence that the
VECine was licenced for cutaneous anthrax and that there was an
application plaeirtg the drug into INn status with the FDA for lhree
reasons: one, is k! change for inhalations! anthrax: two. was to change the
route ofadministration; and. three, to change the scheduling ofthe drugs,
would you agreewiththat or cioyou know?

A. I know tltat there have been studies dealing with trying to reduce
the numberofdoses add to lookat the route ofadministration.

Q. So are you saying, sir, that you're not familiar with what I've said,
or you disagree with it?

A. No, IlO.I don't MOW that-fd bave to look back at the doeumeDU
that you're rd'errblg to. .

Q. Okay. So fOu're not sa.,mg tlie drug is not in an 1ND status for
those three variatloDS?

A. You MOW, fm not clearwbat you're saylng.in terms of-l mean.
fm not quite clear what that meaas, in other words. There are studies
that have been done, that I'm involved with, looking at reducing the
number ofdoses and changing the route ofadministration.

Q. Okay. That's not aetuaJ1y what I'm asking. sir?



A. Yes.

Q. Okay. Maybe if1can make myselfclearer: We've heard evidence that
the drug was licenced for cutaneous anthrax and that it's now been
proposed, presumably by 000, to make tbree changes: one, is mate it a
countenneaslIre for iDbalational a:atbralt as opposed to cutaneous; two,
change the route of administratioD; BDd, tbree, the seheduIe of dosages,
and that because it's an IllIClDAlme.at, the druB bas gone into IND status for
that pupose'l

A. You know,l can't answer that question. You have to 1aIk to the people
actually directing that stUdy.

Q, So )'OIl'ff sayiDg you're DOt 111ft?

A. nat's rigIat.

Comment: The DoD documents provided to the DoD IG. and detailed in the previously
listed ctJronology. retlect that despite CoL Friedlander assertion that he was "not aware"
of the purpose of the InvestipIional New Drug application filed on 20 Sep 1996, on at
least three occasions he was present at DoD meetings during which he specifically
briefed the three reasons for the IND applieation. including an FDA 1ic:eDse amendment
to add an indication for lnbaIation ant:Iuax:

I. 20 Oct 1M briellug. Colonel Friedlander presented abriefins at a meeting held by
the Joint Program Office for Biological Defense on 20 OCt 1995. The meeting was a
strategy session held by DoD and manufacturer' ~ves to develop a
gameplan for "Changing the Food and Drug Administration Li=se for the Michigan
Department of Public Health (MDPH) Authrax Vaccine to Meet Military
Requil'ements.a44 A=rding to the meetiIIg minutes, Col Friedlander:

• ..."presenteda brUfmg covering lhe three topics: (1) evidencefor Q redtKlion in
the number ofdoses offDIIhrax WIeCine, (2) eridencefor vaccine ef1lctlCY against
an aerosol ehtJJJenge [JnhakJtion anrhr_j. and (3) progress tOWQ1'ds QIf in vitro
correlate ofittunnily;'

• "D" FrltdItm4er ."", dJat till JIU'I'6gatI tIIIlIul IItfJtlel lItftId III lie
erIlIbILdItd", which followed his acknowledgment ,hot "dJue wtIS iMlIjJIdeIJt
dfII4lO~"oteetl8n",.,inJuIlatiiM 4iIme,"

44 LTC Driid DanIe7. "Minutesorlbe MceIiDgon CIIansiDa Ibe Food and DnIg Adminisll1lkla LiecDse
Cor the Micbipn Dcpaatmeat ofPublic HeaIth(MDPH) An1bnx Vaccine 10 Meet Miliwy~.,
held 011 20 Oct 1995 meetiJls;JoiJItPropm Office far BioJoaieaI DebIIII9'DlIIIIIdu 13 New 1995.
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• Last, a briefing slide from this meeting titled, "Immediate Objectives for Anthrax
Vaccine Licensure", explained. the purpose of the IND to be prepared by the
Anny: "To obtain a{FDA] Product License Application SUPPlement approval/or
a specific lmmunizDtitm schedule chtmge...andfor a labeled ind'rcation change
[$tiC» os the iTtdico1lonfor ue inprotectionagainst aerosol challenge)."

2, 9 Feb 1m briefing. At a follow-up meeting on 9 Feb 1996 Col. Friedlander
presented another briefing titled "Research Plan to SUpport Reduction in Dosage of
Ucensed Anthrax Vaccine (AVA) and Indication for Aerosol Exposnre", This
clearly 4emonstrates that Col. Friedlander~ integrally involved in the preparation
ofthe investigation protocol preparcid by the us Anny. and which the ma.nu1iJeturer
ultbnately submitted to the FDA on 20 Sep 1996, The meeting minutl;s show that
Friedlander discussed the need for the study to show a eorrelation between animal
and hlUll8D immune response to the vaccine - a~ition that the anthrax vaccine
had never demonstrated efficacy for inhalation anthrax in humans which is the legal
requirement for licensure.45

3, 10 Nov 1997 briefing. CoL Friedlander presented another briefmg to DoD and
contractor representatives on 10 Nov 1997 titled: "Supplement to AVA License",
This was 14 months after the submission ofthe IND application by the manufacturer,
The briefing slides clearly show the three changes sought (including an indication for
inhalation anthrax] and that Col. Friedlander was responsible for the Pe.-Clinical
portions ofthese studies inteitded to obtain FDA approval for these changes.-46

4. 15 Dee 1998 briefing conceining the update to the IND application. Ameeting was
held and Col. Friedlander was listed as an attendee in which the IND application
stIltus was the p.rinwy topic. The only reason listed as anew "indication" on the IND
application was"inhalation an1Iuax.II

CoL Friedlander's testimony stands contraty to.his presence at these meetings aIld .his
intimate knowledge of the IND application. This IND application update. dated 29
J8I111l11Y 1999. was submitted in the vel)' month militaly pilots in the Conneeticut Air
National Guard were being forced out oftheir combat positions due to their unanswered
questions about the iHega! natUre ofthe A.VIPmandate.

'IS Col (Dr.) ArlhlD' Friedlander, Mirnltes ofthe AntIuax License Amendmeut Issues Meeting, briefing tilled
"Raearch Plan to SupportRe4utlion In Dosage ofLlCCllSCd Anthrax VIII:~e (AVA) and Indication for
Aerosol1!xposule", 9 Feb I9%.
46 Col (Dr.) Ardwr Friedlander, briefing titled "Supplementto AVA License" (s1ides1 meeting attended by
USAMRlID and conIraClor repmentatives, 10Nov 1997



In - LTG Ronald BIaDl:k false testimony to Con..

Further evidence of attempts to deny knowledp of the INO application eame in
testimony to the Seoate Anned 8ervice's Committee on 13 April 2000. III teIdmoay
before Coagress LTG RoDald bell, theD-Army Surgeoa GeatnJ, mJsrcpreseatecl
tile purpose of the Investigational New Drug application prepared by the Army for
tile m.aurllCtum. The Senator who queried LTO Blanck was unfamiliar with the Food,
Drug, and Cosmetic Act and accepted LTG BlaDck's testimony without question.
Therefore, he did not pursue the fimdamentaI issue - that the Army knew tbattheaDtbrax
vaccine is not Iieensed for inhaIatioo IIJllhmx and that it bad prepared 811 JND application
for the wccine manufal:turer to submit to the FDA on 20 Sep 1996 to satisfy a legal
standard that it later ignored.

Emrpted verbatim testimony befOre the Senate Armed semees Committee, 13
Apr_:

SEN. ROBERTS: Genera1 BIaIH:k, the annual Congressionally mandated
ehemicaI and biological dtfense program report to Congress submitted on
March IS. 2000. states: "The Department submitted data to the FDA last
year to Iicwe the vaccine to provide protection agaiDst aerosol exposute
to anthrax.. My question is why is the Department seekins a license for
the vaccine when the license for the aDtbrax vaccine has existed since
19701

GEN. BLANCK: It is really for the faeility, not for the vaccine per Ie.

SEN. ROBERTS: Oh, Isee. okay. All right. That clears that up.

Legallsaue"1-lIlformeel CollRllt - Coadasloa:

To the cOIllt'81)', these two examples ofmislauling and fidse testimony do not clear thin.
up. These examples of faJsc testimony over the pivotal issue of the IND status of &he
anthrax vaccine SO straight to the Q)J'O of the legal issues involved. By not answering
these questiOl\S in a fortbrigbt manner &he legal concerns ofboth the Canadian Court and
the US Congress were obstructed by these US Army officers. Further. the chain of
events in the chrono1o&Y lIIId the awareness by the US Army that the BIlthrax vaa:ine was
inadequate IIIld IIIIliceosed make it painfullyclear that the An1Iual Vaccine Abscnbed and
the An1Iual Vaccine Immunization Propn, testimoIIiaJs, education programs, and
UeMJ action apinst US Servicemembels all stand conlI8ry to the Law, Executive Onler,
DoD Directives, and evIllY military member's oath to uphold the Constitution and the
laws ofthe land. - •
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SectionD
Legal Issue lIZ - Adulteration

History ofAnthrax Vaedne Adsorbed.

The Search. The search in the Western hemisphere for a vaccine protective against
Bacillus anthracis be~ in earnest in the mid-1940's with Gladstone47 in the United
Kingdom and Cromartie48 in the United States. Identification studies, production studies,
and animal trials continued through the 1940's and.into the early 1960's. The fiIst human
use oran lIJlthraxvaccine in the UnitedS~was chronicled In 195449•

TheVaedDe.

The first field trial of a human anthrax vaccine, known as the Bracbman Study, was
conducted from 1955-1959 at rom goat hair-processing miDs in the Northeast U.S. The
findings were published in 196250

• Development of the vaccine continued UI)8bated
during this time and in 1965 a patent was granted to the U.s. Armyl for an anthrax
antigen [vaccine]. It is this vaedne, II8t the WlCdne /lUd i" the BrtlChmtI" study for
1lI1tlch tlllcense WtlS sought.

An application to license this vaccine was submitted in 1967. Astudy was conducted in
Talladega using this patented vaccine (the results have never been published).
Correspondence between the inveStigators and the National Institutes ofHealth indicate
problems with the study. In January 1968 the Acting Cbief of the study, Dr. Philip
Coleman, wroteS2

• "Aa to the efjIctlcy ofthe vtlCdIie, we htlve IUJ retd method 01dlttrmining the
proIlCIlon afforded." .

41 Gladstone, GP. Immunity to Anduax: Protective llllIIgea Present inCeU.ftee CllIture F11lrates. The
BritlshIoumaI ofExperlmenfal Pathology. Vol. 27 pp394418
48 Cromartie, WI. Et 81. Studies on Int'ecIion with Bacillus 8Illhracis. TheJoumal oflllfec1ious Diseases.
VoL 80 No. I ppl4-S2 . .
49 Wright, 00. EtaI. Studies on immunity IlIA1ttlllax. The Journal oflmmunoloaY. VoL 73 No. (I pp387­
391
$0 B..man. PS. Et aI. FaeIcI Evaluationofa HUlIIIIl AlIIIlIax Vaccine. American 10lllllal ofPublicHealtb.
Vol. 52 pp63U4S
SI Puziss, M. Wright, OO•.Anaerobic PtoeesIl filrProducIIonofaGeI·adsorbed AlIIIlIax ImmllDization
~. United States PateIlt Office Record. September2t 1965. page 1471 . .
52 PhilipColeJll8ll,Acting Chic( Investigational Vaccines ActiVity , letter to Division ofBio1ogics
Standards, NatiopallnstitutesofHeaIIh, 2S Januat)' 1963.
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A6 February 1969 memorandum from the licensing oversight committee to Dr. Margaret
Pittman, ofllEW. chides the study efforts by stalings3

:

• "'fhJ! lack ofcases ofQIlthrax in an lI1rC01IIfolledpopu/IJtiIm ofapproximately 600
persons in the TaJltJdega mi/1 can hardly be accepted as sciellliftc evidence for
efjicacyoftke vaccine."

On 10 Febrwuy 1969 Dr. P'1UD1aD rccornmended lic:eDsure ofthe YlIl:Cine but wr.otK!"

• "It II'IIS Mild. tatdlItIeIrI_ atdIisIIlnrejJItfIq oftMpro4Itct W IItJt
IJmt sllbmJtttd and that dafll be requested from NCDC [National Commtmicable
Disease Center)."

On 2 November 1970 license approval was m:ommended by the Deputment of HeaItb.
Education. and Welfare wIaoul uy e11Icacy data.5$ The LiceDse was granted on 10
November 1910. At some point the efficacy daJa ftom the earlier BIlIChman Study was
submitted and accepted (no docwnentation or this bas been 1IIlCOVCRd). The Brachman
study is refereneed on the approved package insert. It fa importuI to retIiu that the
ftCClae used in tile BraebmlJl Study cWI'ered from the 1keJlsed vaedne in stnJn,
formll1ltloJl, and produdlon method.

The license for bioJo&ic prodUCIS actIIaIly consisls of two separate applications, the
estabIisbmen1license application (ELA), and the product license application (pLA). FDA
requires that botb applicatiOllS be approved simul1llneOUSly for a license to be granted.

The vaccine was ostensibly developed to protect mill workers in danger ofCOJlllIet with
anthrax spores fi'om bandIing contaminated animal produe1s. Shortly after the vaccine
was licenred, the mills began closing as the garment iDdustly c:Iuulpd. The risk of
exposure and infection from anthrax spores by the general public disappeared. TIle
vaeclae'. UJe beame limited to elperimeats on labtntery .Dlmals, the remrdlers
COldldiDgthe uperim.eats, ud tbe aft'atlbe manllraeturiDg plant

The FDA IDd Antbru Vaccine Adsorbed.

The FDA completed a miew ofbiologic producls (vaccines) in 1985 and published a
Proposed Rule in the Fedcnl Resister on 13 December 1985.56 This pRlIlOllCd nJIc was
the result of a miew of the safety, cftiC8Gy, and labeling of bacIeriaI vaccines and
toxoicls with standards of potency. AVA is such a product The FDA review of AVA
severely limits its endorsement ofthe product.57 •

53 Adllol: CGmmiltec 1eacI'to Dr. MupraPiUmaD,6FcbNary 1969.
54 Dr. MmprctPillman, IelIer10 Dr. Sam 0ibs0D, 10 Febnwy 1969.
"HEW IIItII\IldIIliu hm Marpm Pittman to Rcfcrc=No. file"·70. 2November 1970.
16 Fcdnl Rqistcr, Vol. SO, No. 240, ppSlOO2 .ueq.
s, Federal Rqistcr, Vol. SO, No. 240. plIF 51058.

32



•
'"

• "In general, safety afthis product is not ti major concern, especially conslde~~g

Its very Ilmlteil dlstrilJlltJolt.n"

• ..Im11l1l1lizotion with this vaccine is _tiledonlyjor cerloin occupotionrJ groups
with risk oj uncoTllroUable or unmoidabJe exposure to the organism. It is
recommendedJot hulMt/u/lIs who eome In contact "iJh imported tminuIl hldtst
jll"" lVOoI, h/llr (especifllly gotlJ h/Ilr), bristles, tmdlHmt mefll, tIS well as ifIlJDNltory
IVOtkm involved In ongoingstudlII on. the organism."

• "Anthrax vaccine poses no serious specialproblema ether tbIut the fad that Its
efJkflCJ against Inhtdtdloll anth'!IX is IIOt well dI1cllllltnted."

• "The Panel believes that there is StJ/ftcient evidence to conclude that anthrax
vaccine is sofe andeffective antler tM Umited eIrcums1tmuslor wblc.h thJ8 vllcdne
is emp/oJI4."

The FDA made the following critiqueofthe licensed vaccine in the 1985 review,.

• "The vaccine 1III11IU/octuredby the Micmgan Department ojPubJic HeoJlh has not
been emplt1ye4'ln /l C01lIrOlIe4jield t1iIlLt'

• "The la6eling seems generally adequote. There is a conj/ict, however, with
additional standtmJJ for anthrQ% vaccine. Section 620.24(a) defmes a total primmy
immunizing dose. os 3 single .doses of 0.5 mL. The Jobeling tlejines primary
immunization os 6doses.....

.• "lAbelingrevisions in QCCorelarlce with this Report are recommended"

FDA recognized a discrepanc:y and recommended that the labeling be changed. The
addi~onal standards, published in the Code. of Federal Regulations. were the standard
approved by FDA. FDA noted that the labeling indicated six doses where the additional
standards indicated three doses.

Areview oflate-196O's AmwaI Progress~ on the licensing study indicates that the
primaIy dosing schedule was three doses;~ The laheIfng has Dever beeD ehal1ged, the
DOD lias fonowed the six-dosesehedule, and the FDA has Doteommented OD or
c:orreetecl this g1ariDg diserepaney•

TheManufacturer.

Of The Michigan Department ofPublic Healtb (MDPH), holder of the one u.s. license for
anthrax vaccine adsorbed, produced the vaccine sporadically throughout the 1970's and

fiNCDC AnDuaI ProgressReport to tbe DiMctor, Division ofBiologic Standards, IOctober 1968.

33



1980's. The fJtSl large OOD contract occurred in 1988, with three additional OOD
contracts tbroush 1998. The Michigan Department of Public Health semi-privatized its
Biologics Division into the Michigan Biologic Products Institu.te in 1997. They in tum
sold the £acility and its licenses to BioPort in 1998. Owing the Oulf' War there was an
effort by the US Army to obtain FDA approval ofother IDlllIUfaeturets under the MOPH
license. Although at least on contract was awarded and the manufacturer was indemnified
by theSecretary oCtileAmr/', the Anny daims these entities made no vaccine.

Until the 1988 conIract with DOD, production of AVA was infrequent. a batch being
produced evay three to four years, the Iargat being 7SOO doses. MDPH had one
production line tbat they ahemately IISed for other vaccine products. A requirement 10
drastica)1y increase production for the DOD contrac1s required an expansinn of the
production facility.

Originally one production line was built around a l00-liter glass-lined fennentor. Two
new stainless steel fenneutms (produetion lines) were added in 199()' The original
production line was replaced in 1991 with two additional staiDless steel fermentors
(production lines). These four fennentors produced AVA Wltil the facllity was shut down
inJllI1lIlIIY 1998.

The new production liaes used ditTerent equipment than that approved for the original
facility. The ml.ufaeturer was awlre of the ned to pili FDA approvaJ. for this aew
equipmeDt lad ID FDA ofIidal eomlllWlleated to Dr. Myers, Respo.DSlhle IIeIcI for
MDPH, that the aew eqaJpment was CODSldered • -Jer elllDge to the £LA.60
MOPH applied for an amendment to the ELA in December 1990'1, after the first two
fenneDtms bad been iosIalled. The FDA approved this amendment to the ELA in 1993,62
No ELA ImtDdmeDI for the awe fermeDIon fDstaIled In 1991 "0 ever sought or
made. AdditioaaUy, MDPD did Dot seek to amend their PLA with this chaDge of
eqaJpmeal.

The type of filter used in the sterilization process was also changed at this time. There
were no amendments sought to theELA or PLA.

Once the additional production lines became operational, MOPH mixed the batches
coming otT the lines to form a fU18l anthrax vaccine (FAV). Prior to the additional lines
the vaccine was merely c:aIIed LoU, Lot4. etc. After the new lines were operational, the
vaccine released for distribution was called Lot FAVOO1, FAVOO2. etc.

1brougbolIt this time fi'lIme, MOPH made other changes, to include dlanging the
reference S18ndard. applying for a change to the potency test, cbangiag the amounts of

lP ScMmIy lI1CIIIOIIIIdum of'cIceiIioa, "AulhoIity UDder Public Law 8S-II04 to laclude an Indemnification
CIaIIIe in CODlnIel DAMDI7·91oCl086 willi Propm ItaollRca.IIIC.,3Scp 1991

hnp:I/www....!I.........ft..iIbere!!alAntbmJMem D 9\.html
GIlColMnatiGnr=rd IIlClIIOliolIl RcbeccaDevinuoDr.Mycrs, 9J1IIy 1990.
a MDPIt Icllcr III CBERsakiBs 10 amtml e&1ab1ishmcnt Ii.eenae I'ornew~6DecemIler 1990.
Q CBER IeIler to MDPH 8J8Dlin8 approval ofnew equ!pmeIlI, 27 JlI1y 1993.
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preservative. etc. FDA approved most of these changes. However, an application to
changethe reference standard was never made.

Plans for a new facility began dwing the mid·1990's and in JlUIUIlIY 1998, BioPort
stopped producing AVA. The production facility was razed shortly thereafter. BioPort
has made AVA in the new facility, bot awaits FDA approval of the new facility and the
vaccine produced there.

The FDA and tile Manufacturer.

FDA regularly inspected MDPH. These inspections docwnent a pattern of non­
compliance with current good manufacturing practices (cOMP). not only with AVA, but
also with every product the rminufacturermade. Every inspection ofMDPH resulted in
diserepaneies rangiJlg from unsanitary contfitious and unapproved procedures to
Don-eomplianee with current Good Mam:d'aeturlng Praetlees (GMP), co.taminated
products, and ellangiJlg equipment and products without approval For example:

lm.o
• "There is no written procedure lor assessing sklbility characteristics offinal
biologicalproducts." -

• "No direct physictJJ t1CCOUI1tabilityfor paclr.aged urulaledanthrax WlCCine which
was stored alongside (}fpac1uJged ond dated vtlccJne-with the same lot numbP. Nine
hundred and si% vla/s of lI1{/1nished vaccine were d'1$Iribu/ed freely in 3 eardbofJrd
botes with unknown nunihe; ofvials in each CIJrlon. Rem(}vtll ofvials as nseiedwas
not indicated."

1'90.44

• ..Anthrarprod.fiJc. was observed to be inastate ofgeneral disrepair in that there
was: (A)Paint peelingfrom the walls (B)E%posed light fixtures (C)Cracked ceiling
(D)Exposed raceways (EJDlrt &: filth &: dust on overhead pipes (F)Cluttered wark
spac,,"

• "Anthrax prod records are iIIconslstent in thatprocedures used toformulate Lot
#21 are different jom those Used to formulate Lots #25, 26 & 27 in that media is
autoe1avedjor sterillzatlonjor Lot #21 tmdfiltered/or steriliza&np Lots #25,26
&27."

1991.65

• "Changes in the manlljlttllrl., methods fllr•••were not Silbmi/led (/$

tunelldments to tbe pro4Ilet IlceIiSe tIJIpllctdkm prior to releflSing the 1tIIJtefltll/0I'
distribution.".. -

113 FDA FOlll14&31nspectiona1 Observations. 26-27 April 1988.
'4 MDPlllelterto CBiR.respOndingtc FDA1mpetti000000~madeOl\ 1M3~ber 1990, lO
October 1!l9O.
"FDA F0lll1483lnspec:tional ObservatiOns, Z9-31 July 1992.
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• "No SOP [standard operating procedure] eziJts Jo describe proced1lre:r for
handlingpotentiolly Uifectknls materlD/.....

1993.66

• ":171". tin bull/}ldat ,."..,m ttl • .,.~ with tllR'tlfl GMP
n,1IlMio1lS, e.g., jaihue to report chtmgu in mtJIfI(actrlring.jaiJure to lIIQintaiII
c4libralion recordJ adeqt.«IteIy, jaiJlI1'e to adequately Wlll8tzte equipment used in the
101'1IIU1ati0n or testing ofprodMcL..

1""!'
• "T/tm tin iIt:sIIJI1dat petmfIUl ttl ."" CtJlIllIUtutn with """" GMP
rqlltllimu. e.g., lailm to mainlain caJibraIitm records tIdequateJy, failure Jo
mainJain environmental controls DdeqJlQtely In that production area temperatlll'es
were tIbore HOOF, QIIt/jlilure to ""bmit chtmges to CBER...

• "T/tere is ftI) tJIIItUaI revi£w ofptrJt/uctimt IKiJc/rrectJI'dI [anthru}."

• "Raw materiIll [anthrax vaccine materials] Itored in on untJP[JI'Oved wareItouse,
building (redadetl) Lt., 110 EU [establlshmeat Ikease applk:adoa] ,,,,,,..
luisbull SIIbiIfltIed/ot tItiI fI1ItI,..

1995.61

• "* eHIJNIIIl tIltIlIOt illffJl'lll FDA oj tile prou4lllll _ If"""'MI t1uuJ.Bl
ibIring tileprqdllelltm tI/.....

• "SOP's did not afstfor ItlI11IJprocethues."

• "SOP', were incompleteor incorrect."

• "SOP's were not fJIihered to."

• "Frequent contamination dllJ'Jng WlCCine mtJIfI(atIIIring was docrtMn1ed bill not
invesligated...

The CBIR IJupedioa TIIk Fme I'eCOIIlIIleIld tM isauacc of. WandDg LeIter
to MOPH .22 JUlie ut5. A Wanlq Letter was Imaed 10 MDPB 08 31 Aupst
1995.

66 FDA FOIIII483 IaspectioIIII 0bsemIi0u, 4-7 May 1993.
6'1 fDA form 4831Dspeelioaal0bseMli00s, 31 May - 3_1994.
61 fDA form 483lnspeedonal ObJcmlioas, 23 April 1995 - SMay 1995,

J6
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19%.69
• "The firm h4d IIOt CDmp1eled cleQlling validation studies for rotltine cleaning
procedures on multi-useequipment."

• "Validation StuerlU t9 demoitstrate microbial retention andcompatibilityhave IIDt
been conrJuctedjorsferili:ingjiJters..." ..

• "TltereWQ8 coniJensale dripping onlo open (redacted) tanks.....

• "There WQ811() procedurejor clean-up of/ive rabies vim spills..."

The 8DtJarax prodaction facilly was Dot iDspected beause "It comes under ItI1lltmy
inspeeJlon.ft1O

1997.71

• COER issues a "Notice of ltitent to RevOke" citation· to Michigan Biologic
Products Institute 011 11 March 1997. The Army responds by sending in a team to
assist the manufacturer develop a"Slrategic compliance plan.'

1998.72

• In anticipation ofan FDA inspection following up on their threat to revoke the
. manufacturer's license, MBPI "volimtarily" shut down production in January 1998.

On 4 February 1998 the FDA returned to inspect the facility, and issued a report
conc1llding: "The IlUlIUljfldtU'1llgproeessIDTAnthlax Y4lCCine is notvtil1utd/'

• "T/zire ore II() writJeil procedures • inc/ud1ng sptJ;ijicatiom./or the examination,
rfjectlon, mzddispOsition ofAnthraxandRabies."

• "Prior to August 1997, the (redacted) ftlters usedfor mest 01A.nthrox vaccine
were neither V(J/idoted nD7 integrity tested ThisIlIter is the only sterileftltrotion
step in the Anthrax mam(acturingprocess."

• "There is lID written just!ficgtionlor redoting /(J/S ofAnthrox vaccine that have
expired"· ..

• "The flJ'1ll does not trend mu1JipJe conIaminoJio1l8 with microorganisms in
sublots."

As a result of this Inspection, MBPI "voluntarily" quarantined 11 lots ofAVA. The
fili!ure ofFDA to recall the quamn~e4 vaccine and order it destroyed resulted in some
ofit beingshipped totheCanadianmilitaty and being.usedon tbeil smk:emembem.'IS 0

.., • FDA Form 4831115peMu1 0bservaIi0ns, 18-21November 19%.
lDS1IIllJll8lyofFindingsRqlort, 14181l11aly 1m.
11 CBBRNOIRletterlOMBPI,lI MIrcb 1997.
'Il FDA Porm 48j~iona1Observa1ions, 4-211 Pebnlaly1.

. 11 Ann Rees, "TheirDlIIlgeIVUS Dose", The Provincc [V8llCOlMI', canada12S Iun 2000
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Another inspection took place in October 1998, fmding:74

• "Stability lesting has not always been petformed in accordllnct with stabUiIy
protoco/s,joremmple..."

• "CBER h03 not been Il()lified in flt:C(lf'dance with Error tlIIIlA.ccident reporting 01
the following.....

• "On 6/30/98. thepili iJuttJJletJ (/ Itt1W retJClitm 111M IIIku t1if Tmrk (Mi4cIetf).
There is no data documenting that the new mixer i8 equivolent to the old mixer.
inclwiingmixing profiles. 1"addition, CBER has not been notjfiI!fJofthis chonge...

1999.15

• FDA finding: """'lIIIlIIlIjetllllnrJ1fO"SSlotAIItIInu: YaccIIre AIIJDlbIfI illUIt
VfIIiIItItetL..

Thirty observations were noted. The inspection report ends with this eonuDeDt.

• "n" Db8mIItltms llDl8 • t/Ilr FDA-481 ",., IJOI IIIf exJuuatlN IisIbJg IJ/
~ conditltm& Ulldtr tilt _.,.If jIntt II~ /tJt~
lItttmaI 'elf... to idf._timet fIlI1 lIIIII d PlfJItItloIu oj tilt GMP
rqll1tllJlm. ..

1•."
• "77re design tlIIIl collSt1'UClion•••do not QS8tIII sterilityojprot/IIctIfilled.....

• "Thefollowing product lOISfaikd inJtJolsteriJiIy testlngjorreleaseorfor stability
telling...lmrestigations into lhell lnJtial8leTilityfQ/lflJ'ftll1l'e incmnpkte..."

• "bwestigotionl are incomplete, intzccJuate. or not col'lflvcJed."

AdBlteradolL

I) 1'ht law.

Anthrax Vaccine adsorbed is a biologic product designed for human CORSUII1ption.
Biologic products are regulated by the Public Health seMce Ad (PHS) and the Federal
Food. Drug. and Cosmetic Act (FDCA). 42 USC Section 262 clescribes the regulation of

J8
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biologic products according to the PHS. Chapter 9ofT'ltle 21 ofthe U.S. Code contains
the FDCA. The FDCA provides the following definition ofan adulterated drug:l1

• ".4 drug shailbe deemed to adulterated(a)(l) (A) ifi! has beenprepared, pockB1,
or held under iItsflniJary conditions whereby it may hove been CD1JItJminaIed willi
filth, or whereby il may htm been rendered injurious to het1lth; or (8) ifit 18 adntg
,andthe methods used in, or thefaci/it~ orcontrolsfor, its mamifachlre, processing,
~or~~ ••~mroor~.~~or~m
cofl/ormity wilh current good mam(acturlngpractice I() tJ8Sli1'e that such drug meelS
lhe requirements ofthis cTitJpter QS 10 sqfety and has the .liIy and strength, and
meets Ihe quality fl1KI purity chflraclerlstics, which it purports or Is represented 10
possess" ,

The Federal Food, Drug, and Cosmetic Act provides adefinition ofa misbran~ed drug:73

• "A drug or device shall be deemed to be misbranded - (a) False or misleatf'mg
label. Ifits labeling Isfalse ormisleading in I1J9Iparticular."

The Federal Food, Drug, and CoSmetic Act also establishes prohibited acts related to
~~onand~~:n . '

• "Thefollow~ acts and the cmis11lg thereof are prohibited: (a) The introduclitJn
or delivery for introduction mto interstate commerce ojanyJood, drug, device, or
cosmetic thoJ Is adu/ter'atedormisbranded,"

The' Code ofF~ Regulations set fotth the current good manufacturing practice
regulations in manufacturing, processin& packing, and holding of drugs. 21 C.F.R. §
210.l(b) describes 1Iie status ofthe currentgoodmanufacturing practices regulation.

• "TheJailure to comply with any regulfltion setforth m.thlspart and in parIS 211
tbrOllgh 226 ojthis chapter, in the, mam(a$1'e, processing, packing, or holding ofa
drug sholl rettder such drug ro be.adulterated under sec/ion 501(0)(2)(8) ofthe act
and such drug, QS well QS the~ w1u> is responsibk for the failure to Cbmply,
shall be sub~t torBgflIfltory action.

21 C.F.R. § 210.2{a) describes the applicabili~ of the current good manufacturing
practices regulation.

, • "The reguJationa in thispartandmptJ1'18 211 and226ojthis chapter QS they I'1ttlJ
pertain to adrug and inparts 600 thrOllgh 680 oJlhIs chapter as they maypertain to

n21 U.S.c. §3S1
See: htlJrJJwww4Jaw.eome!!.eduIusr.ode!2II3SI.btml

"2I,U.S.C. §352 ,
See: bt!p;!!www4.!aw.come!I.edu/uscodel21JJS2,f9lll.l!Iml

"21 U.s.q 331
See: h!!D:I/www4.law.c9meIl.edu6!!OOde1211331.h!ml
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(J biologicp'" for human use, shall be considered10 supplemenJ, IIDI supersede,
each other, unless the regulations e%pliciJlyprovide otherwise."

Part 600 of21 C.F.R. deals with Biologics. The only portion ofPart 600 that "apIicitly
provide8 otherwise" concerns applications for the establishment and product licenses for
a therapeutit DNA plasmid product, therapeutic syndIetic peptide procfua of40 or fewer
amino acids, DIOIIOe1oDaI antibody product for in vivo use or 1herapeutic recombinant
DNA-derived products. All other biologies regulations are supplemented by the current
good manufacturing pmctices regulations cited above.

21 C.F.R. §601.12 reads in part

• "(a) Ge1lBTQ/. As provilled by this section. till appIictml ,hall iJIform Food tIIId
Drug Administration (FDA.) abcnII udr chtmge in the product, production process,
qlllllily controls, etpdpmenl./acUlIIes, te8fJO"8lb/eperIDlIIIei. or labeling. established
in the approved license. .."" II1sIrl6IIIIng " prtNIllCt ... ..., " durllge, 11II

~ sIuIIl~ 111".,. qprtIpI'/IIIe vtIll4tItitm lIIIIlIor qIJur dlnI&td
flIU1/(JI' lUHf-dinlctlllaboratbty st1I4IIs, 1M ltd ofIlbme eJl"' 0/tile..,.
* lUntlty. strength, ,1IJII1Jy,pIIl'iJy, (JI'potaq01*pr8tbId tI$ tIIq IIUIJI rtltIte to* Sllj'ety (JI' elfeetl'PeMIS oflifepotiacI."

• "(b) Changes requiring suppkmentQ/ subm/sskm tmtl tlpfJI'I1'IQ/ ptlor to
41strIbIIIJoIJ 01*prtNIlIdmade using the change (major changes). (I) A. sapplement
shall be submitted for tIIO' change in the producI, production process, quality
co1lll'OIs, eqvipmen~ facilitlu, or responsible personnel thtlt has a 8IlbstoRtial
pote1IIiaJ to have an adverse effect on lhe ideRtIIy, strength, qrmlily, purity, orpotency
oflhe producl tIS they IIUl)I re/ale 10 the sojety flIKI ejfecJiveItm ofthe product. (2)
These changes include but are not limited 10: (i) clttmges in the l(IIIl1it1l1j~ or
quantitative forllllliation or other speciftcotions DS pro!1ided in the approved
application or in the regulations; (Y6 Changes which may affect product sterility
DSSIITlIIICe, such tIS changes in product or component sterilization meIhod(s), or an
mJdilion, deletion orsubstilulion ofsteps inaDSepticprocessing operation. ..

Adulteration.

b) The FermeJltors.

The anthrax vaccine (AVA) produced by MDPH since 1990, by MBPI when they took
over lite opemtions in 1996, and the stockpile CUll'ently owned by BioPort is aduherated.
TIle product Is adulterated for mlay reason.

The fennentors added in 1990 were considered a major chrInse- Ms. Devine, an FDA
employee, informed MDPH's executive director, Dr. Myers, of this in !he summer of
1990. The request to amend the ELA was made in December 1990. 'Ibis amendment was
finally approved in July 1993. two and one halfyears after the facility had been modified.
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During this time ftame. MDPH was producing and dL!tri6lffing AVA without the prior
tlppfOWllrequiredIAW21 C.F.R. §610.12 above.

The fennentors added in 1991 are alsO considered a major change. An independent
review of the facility by a DoD contractor in February 1996 noted that two of the
fermentors had not been ~lemented [approved], and if FDA found out they could
expect severe COJlSequences. This means that till the AVA pr(Jl/uced 41UI dlsttibllled
since these two a4dJtJontJllentJe1lJOn were lnsJtII/ed lit 1991/s adultetided.

Adulteration.

c)The Filters.

Along with the new fennentors came new film As referenced 'in the above CPR,
"Chtmges which may affect proiJuct steri/itj OSSllJ'fJ1lCe, 811Ch as changes in produd or
component sterilization method{8J" reqlllre prior opP1N. No such amendment was
sought. FDA made noteofthis in their February 1998 inspection report:

• "Pdq; II AugUlt 199;' the {redactedJ ,//Jters IISfd lor h,I"Pest oJ AntIIrta
.., were nelther vlllldllte4 110I' Integrlty tested. This Jfltu Is 'he onlJ stulle
ji/Illlt1lmstep In theAnthrtIX 1ltIIJt.fl/lICttl1ingprtJCtSS."

• "1 questioned W. W1Iite, D. Slabbekotmt, tmd 1. Wilsey reg(ll'(/ing thefdtm 1I8ed
p7itn to this validm101l. Each reported IJua thefilterB utedprior to the intrtJductionof
tJte [~ft/ter.r hadnot been Integrity va/idoted1I/Jrwere they routinely integrity
tested. P

Filters were approved in August 199'1. However, t1l.e February 19J5lDspection
revealed tIIat the validation proms used ro gain tile approval was Dot valld.

• "Validation (Ifmicrobial retelfl/on by the (redacited) filters -.for harvest of
Anthrox vacdne W4S' performedonly with (redacted) media, which is lISed in tBtfl1lll$
production. Studies were WIperformedusingAnthraxproducJ 01 medio."

Adulteration.

d) Redatlng.

Biologic products have expiration dates as described in Part 600 of 21 C.F.R..
Modifie:atious to the expiration dates shall be made 'only upon written approval. in the
form of a supplement [amendment] of the product license, issued bY the Direetor of the
center for Biologics Evaluation and Research. Expiration dates are also regulated 1UJder
the eunent good 11l1ll1Ufacturi practices as descn'bed in 21 c.F.R. § 211.137, which
states in part: '
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• "To t1SSlII'e that Q drug product meets applicable standards ofidentity. strength.
gllQ/ity, andpurity at lhe time ojuse, it shall bear on expiration date determined by
appropriate stubiJity leating described in§211.166."

21 C.F.R. § 211.166 states in pan:

• "There sWI be Q writteR stobility tutingprogram de8igned10 _ess the stability
cIKlraeteristics ofinigprot1McII. The resti/ts ofSf/Ch stability testing$/rqJ/ be IIIet1 iIr
tklermlning appropriflJe storage conditionsantierpiratitms dales."

In 1997, MBPI relabeled 1.5 million doses ofAVA. MBP! took vials ofAVA that were
aJready labeled with an expiration date and soaked the labels off. They then relabeled the
vials with new expiration dates. 17use 1.5 tnIlIJon dDsa oJ.4 JIA "" .1I1ImIUtJJ9t
kVeralntlSOllS.

• MBP) had no approved stability testing program at the time this relabeling
occurred, as observed in the February 1998 FDA inspection.

• MOP) bad no approved procedures for removing and relabeling filled vials of
vaccine.

• MaP) bad no procedure, approved or otherwise, for reconciling the vials with the
original Lot once the labels were removed. In other words, MBPl could not IlSSW'e
tbatthe vials would bere-identitied correctly, i.e. FAVOO8.or FAVOO9. etc.

MOPI also redated bu.lk vaccine that bad expired without justification or approved
procedures. Dese dDus, 1110., .lIlJDlI/Id.

Both of these _ices, relabeling and redatin& require a supplement to the product
license JAW 21 C.F.R. §610.S3(d). No supplement was sougltt or approved at the time of
these events. Current good manufacturing practice regulations require compliance with
these parts oflbe C.F.R.. As stated above, non-compliance renders the drug adultemted.

Adulteration.

e) Mislabeling.

The Lot DlIIIIber or conlrol number ofadrug is aD important regulatoly requinmIeut. As
such 21 C.F.R. §202.18 states the requ.imnents.

• "The lot number on the label ofa drug should be CQPflbIe ofyielding tire entire
RffJIIIJ/aeturlng IrisIory on lite[JfJdoge. An incorrecJ IoIlt11Jt11Jer If1IJ}' be regarded
lIS causing the Qfticle 10 be IllisbTflllded."
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Additionally, 1he eurrent~manuficturing practices regulation defines ULot number"
as:

• "tIllY disIlnctive combination ojleiter, nmnbers, or symbols, or tIIIJ' cornbinolwn
ojthem.from which /be compleJe historyofthe fIlfl1t1/acture, processing, poc/ring,
holding, fJIId dlstribUlion ojQ batch or lot ojdrugproduct or other material can
be tletermined."

On sevemJ occasioDs, MBPI sought and CBER approved the extension ofthe expiration
date ofa Lot ofAVA. CBER's approval notice amended the Lot number. For exllI11p!e.
MBPI sougbtto redateLot FAV02O. CBBRapproved the extension ofthe expiration date
and renamed the Lot FAV02Oa, to indicate this Lot as different from the original
FAV020. "

MaPI tailed to put the correct Lot number on the IabeJs of the redated vaccine. This
failure to coaectIy identi~ the vaccine contained within makes it difficult if not
impossible for the label to provide "the entire mam(acturlng hislOrf' as required by §
202.1&, clJll8lng the vaeclM so Weled to be cons1JJered mls6ttmded, or u required by
the current good manut'acturiDg practices regulations ctUI81nr the ,lICCine 88 WeIe4 to
1Je C01l8ltJued4tl1llttraJU. "

Botk oftltese aets are prolll"bited,uDder the U.s. Code §33188 described above.

AduitenUon.

f) New DragApplication reqWreJneJIt.

The FDCA defines"new drug" ill two ways. 21 U.S.C. §321(p)(2) states:

• ".No' dnIg... the composllfon ofwhich i8 such tho! SIICh drug, as a result of
investigations to determine its Sl/'ety and dfectJveneas for use under such
conditions, has become$0 recognized, DUI whidl hfl$1tol, otIunvlse~ In such
in'PeSflgafltms, been _ '0 II mtlIetIol extent 0'1for II I1UIIetial timt ""Orsa
conditiDns."

21 C.FA §310.4 (h) further defines "newdrug"as:

• "The newness oj tI 4nIg IIIIIY lIrise 6y reason (among other things) of(S) The
newness ojadosage. or methodor duration 01administration or fIJIp/ictltlqn, or
other condition ofuse prescrJhed. recommended, or suggested in the la1Jellng of
the drug, even tMugb ,1ICh drug when _Inothe1dosqe, or other lfIeth1J40'

duration oftullfIInislrllion or applietltioR, 01' dflJerent condition, Is not II new
drug."

AVA bas been"licensed since 1970. In the first twenty years approximately 70,000 doses
wele made. The use ofthe vaccine was essenrially limited to military researchelS and test
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animals. With the use ofthe vaccine for inhalation anthrax during the 1990-91 Gulf War,
a \'lISt1y larger PoPulation began taking the drug. This new "applicationR

, or use, is 811 .

example ofthe US Code definition ofanew drug.

In addition to a new population, the drug was being lIled (applied) for an indication that _
was not "prescribed, reeotnme1IIJed, 'or suggested in the labeling." This, too, rencIets the
vaccine a"new drug".

The rules and regulations for Dew drugs are lengthy and involved. Suffice to say that
MDPH. MaPI, and BioPort are not in compliance with these rules and regulations.

Thl! lIUIltllj4ltllrl!r Iuu prodllUd .. dlsttiblltlll 10 lire DOD "" lUIIlcerrsel IIIJd
IIfIfPPnmdIIftI dr",/tom 19" t6 tiltplmnt.

AdalteratioL

g) TIle patent.

The AVA license is based on United States Patent, No. 3,208,909. This patent specifies
the equipment used in the manufacture ofAVA. WbeII the tacDIty was eJIIarpd .1Id
tke type 01equipmeat used to prod.ee AVA wu cllaDgld, the nedDe WIllIG loDger
beflrg JUde iff a«ordaace wftIt the pateDt (IbcNe). n, AVA predlIad wIdloat.
p.tented ,nadlre is tOUidered a DeW drag. Sedion 3SS ofthe U.s. Code describes
such a drua and the requUemems for approval and licensure. MOPD and MlPI did DOt
RIe applleatiolls based on this section oUlte Code. To date, Riolort lias aot dODe 18
eitlJer.
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SeetionE
OIl-goiDglitigation

Baekgrouad: Cases ron the gamut ttom all charges being dropped to cwrent1y
imprisoned US Marines, to an OIl-going General Court-Martial ofan Ait Force officer
and physieiao.

I. Ft. Hoodsoldfer - charges dropped in October. Army doctor had attempted to
ascribe soldier's adverse reaction to an allergy after a possible causal relationship to
the· vaccine had·been noted in the soldier's medical records. Doctors at WaIter Reed
advised Arrlrj~.they had Iimite4 chance ofsuccess because the vaccine is
con~ follGWing an advetse IeaCtkm, $I) the SQktiet should Slot have been
ordered. to get any more shots. .

2. Fto Bngg soldfer -. convicted ~October, imprisoned in ahigh-secwi!y jail at camp
I..eJeuIle for 30~ given a bad conduct discharge, reduction in rank and forfeitures
ofpay, and lossofall 01~ benefits.8' .

3. Comparative pllllishDle.nts: anthrax refilsal vs.~ offenses. Refusal to take the
anthrax vaccine is beinB punished more severely than first·time illegal drug offenses.
Where active duly soldiers JJave been im)ll'ison«f, members ofthe Guard and Reserve
havebeen coerced Ol1toft!leir positiooswithout due process or~halge boatds.

4. Raling by NavyMario~ Corps ec,urtofCrlmiDalAppeals.

NMCCA heard five different _ on extraordinary writ. AlI five ofthe writs were
heard ami the eases stayed pending 1he mling by the appeals COlJlt. Ultimately the
court denied the Writs. lifted the stays. and the cases docketed for court so that the
court·martiaIs may proceed. David Ponder, JasonS~ Vitalino Arroyo. Ocean
Rose, and Matthew peny were all docketed for the month of Januaty 2001. The
NM(X:A essentially decide4 in all ofthe cases that itwas not ajudicial~of
powtt for the judge to decide !hat the order is tawmlas amatter oflaw. Court held
that all ofthe petitiOJleIS bad failed to show aclear and indisputable right to the relief
requested. The appeals court did not precJude direct appellate review ofthe issue, but
did tip theirhand as to .thelr viewofthe vaccine's status.

Defense emmseI beIM tbat the court erred in several respects In i1s llII8lysis ofthe
Executive Order (EO 13139) and in the way that it ignored the federal statutes.
Additionally, there is no 'analysis on the issue ofmilitlUy precedents and the fact that
the DoD has intemal regulations requiring infonned consent for use ofan IND or a
drug unapproved for its applied use. See 32 en 219.82 Also, there are numerous

81 J.s. Newton, Anthrax weeine opponenlS finD. Fayeneville Observer, 17 Nov 2000.
Sec:: blto;/I2!)§,101.108.2441kgH!i!!lnewBfdisplay.pl?m0lllh.=10&index=n'1!hrax htrn&Year=2000

IZ 32 CFR 219, "Protecti0lI ofHulllan Subjeclll"
See: !Jltp:Jlwww!IM gpo.goylnaralcft!waisislx OWcfr2I~ OO.!umI
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DoD and BUMED Instructions that address IND's and the right every servicemember
bas to informed consent to medical treatment (See BUMED Inst and DoDD 6280.2,
etc.).

S. Status ofappeal by Seamaa Da\'id Ponder and file me ofDr. JolllI Judi. USAF
- and additional USMC cases:

The ruling by the military judges on the Navy Marine Court of Criminal Appeals is
subject to appeal to the Court of Appeals for the Anned Forces (CAAF), a panel of
civilian fede.ral judges. In late December 2000 defense counsel filed a writ-appeaJ ofthe
NMCCA decision. In this petition, c:ounsel is again asking for a stay ofthe proceedings
until the case can be decided, as well as dismissal of the charge. or at least, an
opportl1ni1y to put on evidence in court that establishes the drug as investigational or
unapproved for its applied usc.

The plethora of cases and UCM} action just prior to Ibe change of administratiOllS is
probIematk for the new Secretary of Defense. By upholding the imprisomneDts that
occurred prior to the 20flt of Janwuy 2001, the new adminisuation carries the risk of
being implicated in the implementation and UCMJ action SUITOUIIding an ilJe&a1 order.
The sheer quantily of cares aad unprecedented terms of imprisonment after no
imprisonments for since the summer of 1999 are equally troubliDg.

The current case and pending court-martial ofDr. 101m Buck, USAF NO and Emergency
Room physician, presents an impasse for the new leadeJship in the Depattment of
Defense. To allow aUCMJ action to proeeed that began in the previous administration's
tenure, and to allow for the first time all the arguments about the illegaIity of the vaccine
and the order to be presented by the defense, affords an oppoltll1lity to Jet the UCMJ
make andins based on the full set a filets.

If the case of Dr. John Buck finds Ibe order to be in violation of Ibe US Codo, the
Executive Order, and DoD Directive, through the use of a SlISpeCt and possibly
adulterated product, the ease can serve as aprecedent for the new civilian leadership in
the Department of Defense to reverse all previous adverse petSOlIIltI aetiOllS caused by
theAVIP.

By allowing disciplinary action set forth by the previous SECDEF. the current leadetship
can fmisb the AVIP ethical dilemma once and for all by alJowing the UCMJ to vindicate
the servicemembers involved in this travesty.

46



SeetieDr
Food and DrugAdministration

Introduetion. The regulatoxy system that governs new· drug development is relatively
new. Prior to 1906. there was no eft'ective regulation in existence. Fror!II938, when the
Food and Drug Administr-.tion first received broad statutory authority to regulate
interstate shipmentofunaj,proved new drugs for investigational use, untl11962, when the
Keflluyer·Harris Amendments were enacted, the FDA exercised virtually 110 direct
eontrol over the cIiakal developmentofnew drugs.

Initial Regalation. The pwpose of1he Federal Food, Drug and Cosmetic Act is to limit
inteJstatecommerce in drags to those that are safe and effective.

Otiginally enacted as the Federal Food and Drugs Act of 1906, the act prohibited
adulterated Qr misbranded tbod or~ from intelState commetee. However, the 1906
Act was very inadequate. False statementS made about a drug by its manufactuter (i.e.,
public advertising) were not considered as misbranding by the courts. AddilionaIIy, the
Act did not grant authority to ban unsafe drugs. For a drug to.be legal under the 1906
law, it only had to meet the standards for composition of the United States
Phmmacopoeia ortheNational Formulary. The Bureau ofChemistty enforced1bis law.

SuIfanlIaliJlde Disaster ot19~. It was not WJti1 after the sulfanilamide~of1937
that the Act was modified. Soldiers originally used sulfanilamide. As a powder. it was
sprinkled over a wound. to pre,vent infection. A manufacturer decided to expand the

. antiinfective useofthe drugby mixi.rlg the sulflmilamide with diethylene glycol, the same
substaJIce used today as anlifteeze in car radiatOtS, and mar.keted it as an elixir for sore

. throats. No clinical· tests were performed prior to marketing. There were 107 reported
deatbs ftom this product.

Food, Drug, aud Cosmetic Act of J938. Subsequently, the FedeIal Food, DIug, and
CosmeticAct 0(1938 was enacted which extended government's'<:omrol overadverlisfug
and labeling.: More impoztantly, it authorized the Food and Drug Adminislration (for the
first time) to establish a regulatOJy system for obtaining pre-marketing clearance of an
inves1igational new drug. Manufacturers were now required to Sl!bmit a new drag
application (NDA) contaQUng~ence that adrug waS safe for its intended use.

.. '

However, the FDA estabI.ished a S)'steII! ofminimal regulation. These regulations, which
remained in eft'ect without change lUlIiI 1963, left the protection of human subjects
ahnost entirely to the~ ofspoDSOIS and inves\igators: For example. it di4 not
require anotice for conducting investigational trials to be SlIbmitted to the FDA, it did
not require pre.clinioal safety studies priorto administration ofadmg into hwnans, and it
did not require infonnedconsentoft. subjects,

There was acontinued lack ofadequate control overadvertising. More importantly, there
continued to be no government control over investigational plans prior to the submission
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of a new drug application. As a result, abuses 0CCUl'I'lld. For example, people were
administered investigational drugs without being told that they were participating in an
experiment

Role of the AmerieaB Medkal AsaoeWleIl in Leg1fIathrt Aetion" The American
Medical Association (AMA) had campaigned vigorously for the first food and dtug law
of 1906. They were a powerful force in achieving the passage of strong legislation.
Relationships between the AMA and fedentl agencies regulating drugs were very close as
they Iohbied together to advance legislative decisions regarding the regulation of new
drug development. When the 1938 Act was passed, the AMA was disappointed that it
was not stronger. In 1953, it proposed a bill that eventually passed, autltorizing the FDA
to inspect pbannaeeuticaJ laboratories without first obtaining permission from the
proprietor.

In 19S9, Senator Kefauver began his hearinp on the prices ofdrugs and the practices of
the dtug industIy. The AMA, however, totally opposed the proposats for achange in the
laws. Spedflca1ly, the AMA was against the provision that. drug mlDuraetarer had
to prove d8fms oreffieacy hfore Ite eouJd martet tfle drug. They also were against
the provision requiring the SecreIaly of Health, Education and Welfare to make
determinations of what was the relative efficacy of strueturaIly related drugs.
Relationsldps witIt the federal 1geodes disintegrated. The AMA became
lnereulDgIy erI6c1~ espeeiaIIy ofover-reguJadoa.

TlIaUdomide DiJuter Of U62. In 1962, thalidomide, a sleeping piJl deveJoped and
widely used abroad for several years, was being studied for use in the United States. The
FDA did not 8ppIOVe this drug for marketing in the U.S. beQuse ofthe safety clearance
requirements in the Federal Food, Dtug, and Cosmetic Act, and bel:ausc of the refusal of
an FDA medical officer, Dr. Frances Kelsey, to clear the drug on what she believed to be
inadequate safety evidence provided by the manufacturer.

However, a1thoogb the drug was restricted to investigational use in the U.s., the
sponsoriag pharmaceutical company widely dislnbuted it to doctors for their use.
Subsequently, it was reported 10 clearly be a human teratogen which caused
malformations in many European chUdren. Children were being born without arms or
with other severe deformities. A series of lawsuits demonstnded that, in general,
prescribers ofdrugs bad been relying on manufacturers for information pertaining to lite
drugs. and that fhis information in some instances had been based on inadequate testing,
or even on deliberate falsification and deception. The Keflluver-Rlrris amtadmeaa of
190were 6DaJJy enacted as aresult .fthit ineidellt.

Kefauver-Harris AmeJldmeuts of 1m The Drug Amendments of 1962 included
several important policy innovations.

First, it required that an clinical testing of investigational drugs be conducted under
applications submitted to the FDA (Investigational New Drug Applk:ations).
Additionally, sponsors were required to submit reports of pre-cliniad studies to justitj
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their proposed clinical testing in humans, obtain informed conSeni ftom test subjects
prior to their entIy into astudy, and report all~ resllltiDg ti'om the investigational
studies to the FDA. .

Second, Good Manufacturing PraCtices (GMP) were e.stabfished. Any drug wouId be
considered adulterated if a manufacturer produced the drug without adhering to such
practices.

Prescription drug advertising wasplaced under thesupervision ofthe FDA.

ThIrd, the 1961 ameJld.ments required that aU new drags must be shown to be
e.treet1ve, in additioa to being safe, for their intended~ prior to marketing. The
standard for scientific evidence acc:eptable for demonstrating substantial effectiveness
was defined by Congress as:

• "adequate fJlld well CQntrolled inveslig4tiolfs, .lttcluding clinictll bmstigatio&,
conducted by experts qualified by scierltiflC training fJlld experience to evalume the
ejfecJiveness of the tbg inlIoIved. on the htisis of which it could be fairly QlI(]
responsible beconcludedby SUellexperts that the drug will Ittrve the effect itPIUpOrls
or is represented~ have tIIfder the conditions 01use prescribed, reCD11IlIIefJfi or
suggested in the labeling."

The FDA' had, actuaUy p.roposCd new regulations before the 1962am~ were
enacted. and it· issued tinaI IUIes three months after the new law took effect. These
regulations are the.br,oad outlines of the investiptional drug regulatory system that
remains in effect today. .

. Note thatdespite the 1962 amendments, until 1m wlten DDS was put under FDA, they
did not necessarily require efficacy data for approval. and this is how anthrax vaccine
slipped in without good efficacy data, despite Congress's explicitly instructingothenvise
in law adecade beforehand.

FDA Culture and Vaecilles.

The former DDS {Division ofBiologics Standards).was involuntarily transferred to FDA
tom the Public Health Serviee in '1973. Irs transfer was triggered by the :failed Polio
vaccine release, on the grounds that old World style management encumbered it. The
DBS was vieWedas~1eof~ the public health because it was too closely
involved with the induStry'it was supposed to regulate (lIunltoly marriages"). That merger
only 1astc<la few years and resulted indo-mergiDgand the reestablishment ofaCenter for
Biologics Evaluation and Research (CBBR).

When the FDA assumed responsibility for rOguIaUoD of vaccinea in the early 1970's.
there were clearly two eultures in the FDA. These were driven by two statutes, one for
1he regulation of pharmaceutical drugs (Food Drug and Cosmetic Act) and one for the
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regulation ofbiological producls such as vaccines and blood and blood products (Public
Health service Act).

The FOA's vaccine culture was based on a dual mandate to both promote public health
and to regulate vaccine manufacturers. This cuJrure is arralogous the cullUre within the
FAA befonl the ValuJet crash in the Everglades: the regulatmy entity. FAA. only knew
how to regulate companies that self-regulated lUld sought to nurture weak, start-up
airlines. The FDA's ambivalent regulatory relationship with a state-owned manufacturer
(MDPH) ofthe limited-use anthrax vaccine used almost solely by the military. and which
no private company would produce, represented an inherent conflict between the FDA's
dual role.

LiteDsing.

In the drug process. a finn (I) RegisteJs. and (2) Lists its products. This is covered under
section 510 of tile FD&C Act. The C.F.R. covers the requirements for challges, the
frequency for updating drug Iis1s. etc. Biological manufactureJs are required to Register
and List, but in addition. the Product License lUld Establis.fJment License are mandatoJ:y.
This is aquirk in the dual-statutes involved - FD&C Act for both drugs and biologicals.
and Sec. 35I ofthe PHS Act for Biologicals.

Summary: There are no Iaherently safe (safety: 19J8) or effective (efDeaey: 19(2)
prescriptioll drugs or vacdnes, only tbose whieIJ are not "Q/l1II/enrIed" or
"'~ 1ritbla the meaalDg .,tile Act uea labeled, ured or admluitttred m
accordance with In FDA approved New Drug Applicatkm (lNDlNDA) or FDA
approved Product License ApplicatloD (PLA) ror marketed biologicals.

InvestigatiolUl New Drug AppJieatloD. and Product LieeDse AmendmeDts.

Anthrax Vaccine Adsorbed is not an Investigational New Drug (IND). It Is " Ikntsd
blologlctd prodlld IegfIIJy tIIIIfketetI jor til, IISt8 tUtti lndictIt/ons In its flJ1IJI"I'I'd
lllbtlbtg. The problem arises for DOD in that aerosolized exposure is not included in the
currently approved labeling. The manufacturer needs to gain approval for the aerosolized
exposure indication through a supplement to the Product License Amendment (pLA).

The reguIatoty scheme calls for a supplemental PLA to be approved by FDA to permit
distribution for use under cer1ain conditions, in this case, aerosol exposure. This is
supposed to be approved bqOl'l such use. 1'1I1s 1Ju IIIJI _ ioM, tmd .mIu lftH1IItIl

1If/0IetIIItIIIproctdtues lid ,,/inn ffl(Jllld be fJI'IkMI jy FDA to WIll tmd 4tsIs4 fH'

... ffl(JlIId be mkM to """tslkas&.

The INDINDA or PLA supplement is the mechanism whereby those prescription drugs
-1IIJ/generally reaJgnized, Qflt(}1'IgGpeJ1S f/IIIJIljiedbyscienJljJc ITllining IJfH1tzperJence"
are evalusted with respect to "the 86/ety ond f/fectivenm ofdrugs, tIS safe and effective
for rue under lite conditiona prescribed, recommended or suggested in the k1be/lng
therecj!' (FD&C Act Section 201 (P)( I}).



APLA or an NDA is Uke a contract widi the FDA. Compliance with the tenns and
conditions specified within the PLA or NOA is the assurance that the fitmst product WIll
not be consl~ to be (I) adultemted, or (2) misbrande4, within the meaning of the
FD&CAct.

. .. '.
Ifthe firm or establishment dOes tiot CQniply with the PLA or NDA, then the ti1m can be
subjed to (1) License revoca1ion&r abiological. or (2)~thdmwal ofanWA-

In addition, the firm can be prosecuted for non-eompliance with Current Good
Manutacturing P1actices (CGMP1 or prodUCIs maniIfactured during a period of non.
compliance with CGMP may be considered to be adulterated. and subject to seizure (a
"COUrt ordered action accomplished by aUS Marshall).

New DrugApplications (NDAs).

Twice during the h1stozy"ofthe FD&C Act aD1endmems (1938 and 1962)provisions were
made for the "so-Called "Orand mthering" or exemption of diugs from the New Drug
Provisions of" the Act for those prescription chugs which were marketed prior to the
effective dates ofthe amendments (1938 & 1962). This would have IIGrand fathered" or
decJared such drugs as Not-New DmSs; however these provisions have never been used.

There are no prescriptic>;n~9r~ "biologicals on the market that are grandfilthered as
"Not·New Drugs" therefOre. there are no inberentlysafeoreffective drug$.

" "

Only the FDA can make a determination lIS to whether or not a drug (or vaccine) is a
"new dnig". This"decision Was ieJuIemI by the "Supreme Court in one of sevezal
landmark cases decided back in the 1971rs.

Sl
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GulfW.r moess - DoD W.lVOicJed Investigatlotu ofa link to vaetbles. At least four
panels, the Defense Science Board, the National Institute of HeaI!h, the Institute of
Medicine, and later, the Presidential AdvjSOJ)' Commission en Gulf War Illness reviewed
possible causal factors in OUIf War Illness. Although the rOM recommended flu1her
study on vaccines, none was funded.

An August 1995 report by the federal inten!.PY (DoD, HH8, OVA, and EPA) Persian
GulfVetenIlISCoonlinatingBoard~:

• .....approximately J50,000 troops received at leost OM dose ofanthrax WJCCi1Ie
and abord 8,000 received at least one dose offxJtulinum toxoid. Both WlCCines IurPe
been usedfor manyyean without adverse effects. Allth,ee mlewpanefs stIIId tMI
110 Itmg-tum fldHrse ef/tdS Iunt hun~ (JI' _4be uptt.tU. Frifr
6tIIfIy 01 th, pottatiId tIbme 'ffects of mdms lit thJs popll1,*" Is IlfJI

teCfJlIUIIe1IIkfJ by lillY oftlreInpanels, 1IDT is it endorsed in Ihlsplan."

DoD bas mlsrepreseuted pmfous reviews as ICieDtifiaIIy valid iavatlgltieu wlteJl
DO research was ever conducted. DoD has consistently defended the llJItbrax vaccine by
stating that these groups have "found no evidence" of a causal relationship between
antIualt vaccine and Gulf war Illness. Fonner Army Surgeon General LTO Ronald
Blanck, publicly defending the anthrax vaccine in aMarch 2000 op-ed, statinf:

• 'These ponelshave included the Presidentiol A.dvisory Commission, the Defense
Science BOQI'r/, the Notional /1I$l1lutes ofHeaJrh QIII/ the Jnstinlte ofMedicilte. They
oJl htzve concluded that there is 110 evidertee ofaC01I1IfCtion between the iIlnesm and
OJI)I ofthe vtICCine.s, eithersinglycr in combination."

Statements by LTG Blanck and other DoD officials incotrectIy imply that these panels'
conclusions were based 011 scientific investigation. The paDeIs "fouad DO evtckace"
beuuse neither tiley, ROt DoD, have ever pubUshed the results of a seIeJltiftt
mvestigatioa to determble whether I link eJists betweeD uthnI vaccine aId Gulf
War Dlness in US trotps.

83 AWorking PIan For Resean:b 00 PersillJl Gu!fVeterans' Illnesses. Persian Gulf
Veterans Coordinating Board, Aug 1995

See: http://www.gulflink.osd.mi!lYatpt/fi.aming.html
II LTO Roneld Blanck, U.s. AIIlly SIlf8eOII GcneraI.1cller10 the ccIitor. WasbinJllOll TImes, 14Mar 2000.
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Gulf War DIn... UK (Unwin) ady UnldDg vaednatioii to GWI. The US
Department of Defense funded a~ (for over 51 mUlion) of8,195 British Gulf War-
~v__~~~~I~: ,

• nThe Gull War cohort reported 8J'I1lPf<J11I$ and disorders signVlctmtly more
.frequently thtm those in the Bosnia tmdEra cohorts, which were slmiJar."GulfWar
veterans were more likely thtm the BoSnia cohort to have sub8lantiDJ fatigue,
symptoms ofposNraumalic stress, and psychological d'lStress, tmd were twice fI$

likely 10 ,each the CDC care dejinltJon [ofGulfWar l/Iness.]." yilCCltttltJqn"'­
1IloIoglcIl 'Wflf/m _ 1IUdtIpIe, rtnltIlte~ were tl.fIOC1tJted lI'1tII fill
olltcollws." '

• "Service in the GulfWar WQ8 ossociated with various health problems (JJIeI' and
above those tl88bCiated with deployment to an unjoml/iar hostile environment. Sines
associations ofm~with advmeeventsandexposures werejound inallcohorts,
however, they """ not he IIIti.que tmd eatlSQ/Jy implicated in the GulfWar-related
illnt!8l. A. spedJlc IlItdwJlsm may link WICCintIIion RgIIinst blo»gical WfI1fare
ageIItI tUUlWerlll". bllllhe risks fJ/1IInm must be tIJIISidefed against lite
protutitm qjsmketnftl,"

During testimony before the Senate Armed services Committee on 13 Apr 2000, then­
Army Surgeon GeneJa1 LTG Ronald Blanck denied knowledge ofthe Unwin study." He
was not asked, nordid he explain why DoD basnever fimded aslmitar study.

Gulf War IOness- Kansas Study JiDJdDg vaccination to GWI. The state of Kansas
Commission ot'VetCtans Atfaits timded astudy of2.030 GuIt'War era vetemns. Despit~
over $150 million'spent, on G1llf War Illness research, DoD has never conducted a
comparable stllCly on US servi.eelneJnbe The Kansas studyeoncltukd87:

• f()1Il/ 11'", lIIRm. dejlned as having chronic symptoms in three ofsix dDJTIJ1ln$,
occlll'fed In 34% of PtlW ,del'. 12% of non-PGW ,eterfI1I8 who reported
ret#Ping 'fl.Cdus tIpIng the 1I'IlI', f!nd 4% of non-PtlW vetertllfS who tIiIllWt
receive vaccines. The prtmJl~ of Gulf,Y!m: illness was lowest omoRg ,Pow
veter(11J$ who servedon boordship (21%) andhighest Q11l()Rg those who were in. Iraq
QlI(//orKwait (42''''J. AmongPOY!veJertmS Who served ir.wJyfrom battlefieldtue4$,

Gul/War///nm wllIleast prevalent tlIINmg those who departed the regi(mprior to

"Cathe'lille Unwio.et.al., "Hea!lh'oflJI(SeMcemea. served In PClSianGulrWar". The LaIIcet, 161m
-~~ ." ,

"TralIscript, SenateArmed ServicesCommittee hearing, "Subject: DepartmentOf
Defense Antbrax Vaccination ProgramftI Fecleral News Service, Inc., 13 Apr2000.
Question about the Unwin studyposed by SeD OlympiaSnowe.
87 Lea Steele. "PrevaIeI\eeand Pa1temB ofOull'War IIhless in Kansas VeteI3IIS: AssociationofSymptOlll8
williCh8IUteriSlics ofPerson,Place, andlillie ofMiUtaly Selvicd'. AmericanJournalofEpidemiology.
Vol 152,No. 10: m·ll102,page1ofI4(onIine).

See: h!tp;llaiP.olIJ!jouma!s.otglcgi/oolltegtlftS2(lQ!m
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the war £90.4) andmost prevolent among those who departed in June or July of199J
(41%). ObSDYedptlJttm,."tst t1ulte:a:m IlUJrbility tIlIUJIIB GulfWIl1 NtntlllIIla
flSSodtIte4 ,,181 cMracttrlaIlcs of their WIUtfm, smlce, an4 t1ult VflCt:_ IISd
tI1uing the 'HIfI1"'IIY be acontribllting,/flckJr,"

• ",4 reltldtm 1JeIwuIl vmlnlllloM IIItd IJ/nas lull been tJ1Jsmtd IIItIIIItI GIllf WIl1
vttuIIIts/Tt1m the Unlte4 KlIrgtJom .nd Cllrrlltitl, andamechtmismforan association
of iIJnm with multiple WlCClnation& has been proposed. The prevalence of
multisymplom illness was associated with reports by veterans from the UniJed
K"mgdom of receiving WJ«ines against biologic WfII'/ore Dgent8 (tmlhrax, plague.
pertussis adjllVflnt) and with receivillg multiple Mccino/ions during deployment. ,4
199B IIIIdy 01CtuuziiIIIt GulfWar PeIe1IIItIfrJ- II Sigllijktlllt IISSOdtIIltm bmPem
reeeMlI, "nomllline immrml:6JlDns" (tlllthrtvt, pique) IIItd severtll sympto.
flejlMdolllCfJllleS. n

Gulf War iIJJless - Freach study. On 13 8ep 2000 Defense Minister Alain Richard
announced the creation of an independent~on into the hea1th of the Frendl
mililllly servieemembers who participated in the Gulf War. The commission's lUst
hearing occurred on 2Nov 2000 and it is tasked to investigate all health risks that French
soldiers were exposed to during the GulfWar.II

• "Armedlorces medicd corps spokesman Colonel Michel Estripeou. hlmse(f Q

doctor, said F'raflCl's beliefthat allied troops were viclims 01their own protec1ive
measures were basedon afong series ofmeetings with U.s. medic41 experts","About
Joo,OOO 01the 600,000 Americans who served in the GulfccmplaJn ofailments thtA
hove tentolively been lumped under the GtJJf WQT syndrome heading. No tJIIt lIuyet
come to dtfmJt1vl CDIIClIlSloII$6., we nOlI t1ultof2S,fJDO Frenchmen wlto semd in
Ihe Gulf, only JBO h.." tdIm. whose brigill tollltl be ill qlUStltm. The 8IIlJ' really
IIMjor 4lfIerence between the two groups Is WlCchuItitms, "hesaid...•

IDstiIute of Medfdae studies, Three studies - ODe complete. One already standing
10M committee issued a letter report on the safety of the anthrax vaccine in March 2000.
Two additional [OM study panels have been convened in response to amandate from
Congress in the mOOt> defense legislation for aNational Research Council study oftile
safety and efficacy ofthe anthrax vaccine.

1. Committee OD "Health Efreets Associated with Exposures During the GulfWar".
8el:ause ofimmediate concern over anthrax vaecine safely issues, the 10M offered to
draw relevant information &om an ongoing study ofGulf War exposures funded by
the Department of Veterans Affairs. With the agreement of the Department of

a "Pnnce IIMllIliplesGulfWII'Syndtvme', The 1.aIlcet, 18 Nov 2000, page 1747.
19 "Freneh 10 Cheek L/aisoa ot1icenI for GulfSyndrome", Rcutm. 14 Sep 2000.



Vetcnms Aft'ahs, the 10M was able to produce this letter report that summarizes the
committee's litei8ture review on the safety ofthe anthrax vacciite.ltS findings werefJO:

• fI'Jhere is Il pIlllClty ofpitbl1swpm-mlewed llteratlR'e on the SJl/ety 0/the
lIndtrtDt: vtltdne.'

• .uThe publishedsJudies have/orJRtJ'transJent local ondsysItmic rdjeits (primarily
erythema, edema, or indUration) ofthe anthrax WlCCine. Thm lutve _ 110

SIUIlle8 ,/ the IIIIhrta .cIne in wW the Jq",."", hetdth 0IlIC8IIft8 Iutve
'.~_1ltIItdwith 6divesruveill4lu:l."

• "The CtJmmiJtee CtJIIChtdes tIurt in the peer-revie'Wed literat1l1e there is
iJIlIdequatel insufj1cient evidence to determine whether an ossociation 'does or
does not exist between anthrax vaceinalion and long-term adverse health
otIICtJmes•..

2. Committee on fiThe Safety and Eftkaey of Antbras Vwine for the U.s.
Mmtary." The committee will analyze available information, hold workshops and
make specific recommendations on technical aspects regarding the safetyand efficacy
ofthe Jkensed anthrax vaccine. The issuI!s addressed in this 24 month study include:
the~ and severity ofadverse reac1ioDs, including gender differences; long-tenn
health impl~onS; inhalationaI efticac;y of the vaccine against all known anthrax
strains; COIrelation ofanimal models to safet:y and effectiveneSs inhumans; validation
ofthe manufacturing process focusing on, but not limited to, discrepancies identified
by the Food and Drug AdminisIza1iOll in Febroaty 1998; definition of vaccine
components in tenns of the protective antigen and ... bacterial produCts and
constituents; and ideJltiticationofgaps in existing researcb.'1

SJgoilfeantIy, CIds commiUee will neitler conduct, lor sponsor, Illy researcIJ.

3. Committee 01 "Review of tile CDC Aathru Vaecfne Safety aDd Efti~ey
CoI1aborative Research Program. This committee will advise the Centers for
Disease Control and.P!evention (CDC) on the completeness and appropriateness of
the CDC plan to respond to the Congressional mandate to study the safety and
efJicaey of anthrax vaccine. addressing: (1) risk factors for advme reactions,
including gender differences; (2) 4etenniniBg immunologic conelates of protection
and documenting vaccine efficacy; (3)optimizing the vacc.iJlation scheduleand routes
ofadminisualion to asswe efficacy _ minimizing the number of doses required
and the 0l':CUJI'eIlCe of adverse events. The CDC; the National Institutes of Health
.(NlH), and the Depanment ofDet'eDse (DQD) are directed by Congress to collaborate
and coope.rate fully in this 24-month study.92
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Significantly. this committee wiD only provide ad. for the Centers for Disease
Contro", studyof' tfi atlJm vaeclDe, tamlutted iD eoJ.t~ wUJI DoD. There 1riJJ
be no independent. non-govemmenta1 study by an outside entity.

Potential conRlct or interest on two 10M study plnels. Two researchers who
conducted and authored the original etlicacy study ofa similar anthrax vaccine in New
England mills in the 1950's were named to the 10M study committees. Additionally, a
study director of one panel bas co-authoted a recent study with Army medical
researcbeJs. These pemonnel assignments place the researchers in a position to eonuol
the study agenda and influence the discussion in ways that those opposed to the anthrax
vaccine cannot.

1. Concems about tile Committee on liThe Safety alld Emcacy ofAnthrax Vaccine
for the U.s. Military." The 10M preliminarily aamed Dr. Stanley Plotkin to the
adviSOJ}' committee that provides expert advice to this study committee. After an
objection by Rep. Dan Burton, Dr. Plotkin was remO\'ed tom the committee before
its first meetilIg. Congressman Burton wror.e»:

• "To alJeviole concerns thoJ may be "aued abmd your 8tv+~ resvlts. I strongly
encourage]Oll to i1I.rIlre that no member olthe 10MAlltJll'ax Vaccine Ctlmmittee
htJs tire slightest appearance of a cordIJct 01 interest. In ptDtit:1lJor. I am
concerned (J1Jout the indusion ofDr. Stanley Plotkin 011 tire ~:r adPisory
committee. I am fJWQ1e 01Dr. Plotkin's distinguishsd CIIfW In 'lIaccine research
and his role in t:1e'lIeloping the 1'tIbeilo vaccine. However, Dr. PfmkiII, llItlI •

one oj the .1II1wrs 0/ tile only peer-miewed .ntlma 'lItlCCine t/1k!Iq struiy,
pllblJshed by Dr. BIWduna, ettll., In 1962. Dr. PlotkiIf's InclIslon In JOlIf
IIIhistNI etmIlItitIu II1JIJws 1IJIII l1li f!IJ1lIOI'IIIRi to 1nf/IleIlCI 101M' CDIIIIIIitt81"
IIIItlpls ofthe origitudeJllcru:y It#4y olthe tmtIllU nee"" t1uIt opponflllB oj
tlte IIfI£Cine 11101 not be tI/IfJrdtd. This could place in jeopardy the credibility of
the resu/ts ollheIOM'slWO-year••"

• Fmtbe1,lhe slwly dirmor ofthis committee, Dr. Lois Joel.lenbeck. co-autbored a
study last year with the former director of the Army's medical research
establishment at Ft Detrick, MajOen (Dr.) Philip Russell. Herclose collabomion
with DoD medical personnel again raises concerns as to whether disseating views
will he given the opportunity for a fair W1biased hearing during the 10M's review
ofthe safety and effieacy ofthe ant1nx vaccine.1M

2. COtteer118 about the Committee on tht "Review or til. CDC Anthru Vaedne
Safety and Eftkacy CoDaborative Research Program.tl The rOM named Dr.

9J LIIflt .fium RqD$l BwfmI to Dr. Ktnneth SItint, Pn:silImI, Wlituttar~ 20eI2llllll.
,. Jocllmheck, Lois M., Philip K. RuaseU.lIlllf Samuel B. Guze, eels., InstiIu1e ofMecIiI:iM. "S1ratesia to
PnJtect Ihc HcaItII ofDeploy4ld u.s. FOICeS: Medical SIlMilIance,kotd KeepilIs, lIIld 1Usk R.cducIion",
WashlDgton, DC: National Academy Press, 1999, P. 103.



Pbilip Btac1lman10 chair the committee whichwill ovexsee1he.xevieytofunpublished
CDC and DoD Slifety and efficacy data on'the anthrax vaccine. DeSpite an objection
by Ren.~ Burton, Dr. Brachman mnaiIls on this conunittee. Congressman BwtoD.
wroiefs: . . .

"Dr.Phil~~ hos~1J selectedlochair tII8 second10MQ1II"'(/%Vf/CCine
commlllee. J am aware 01Dr. Braehman's distinguJ$h4d camr ot CDC and
Emory UnivmitJ'. f/owever,'Dr. iJrachman was also the lead author ofthree.of
four papers de8cilbing the Cn{y humcm tmthrDx vaccine e./flcaq stu4y in the
published medicallilerllttlre• .Dr. ....."".• /uu W" Imtg pTtJI_1IIlI
reltztIons1lqj .. key Army ,esarchets til It. .DeII1ck, Mh, including c0­
authoring tII8 clutpter on Q1I//rr(/% vaccine in the medictJ/textbook "Yoccines"led.
Plotkin, et.al] with ColmteJ (Dr.) Aithut Friedlander. A.ccording to lOAts Dr.
Lou JoeJlen1Jeck, Dr. Plotkin was 1'e11IOWJdfrom PflFIicipating in the firstlOM
Committee because "the, 10M and National Academies had decided thllt Dr.
Plotkin slrou1d not serve as Q member ofthe committee beelMlofhi8 role as an
QUIhot' on 0 paper .riant to till committee's work. /I How then _ it be
ilJ1P,opritlte fln Dr. 1hvlcIutlfJII - the lead iUJIhor 01 the _ slud] - to be
chosen to clutir thJI SICtmdcommittee whieh "m review the wrk01tlwse with
whom hebu"closeprofelSlonflreltItIo.nsbip?"

IlISfitate ofMedfeIne -1999Rep~ on "SIrtlugks to Protect tAe HtIIlth 01Deployed
U.s. Forces". This report is the result ofa _-year study by the Institute ofMedicine
in response to a 1996 request by foJmer Deputy Secretary ofDefense John White to the
Ieadersbip ofthe National Ri:search CounciL One ofthe two co-authom oftho study was
Dr. Philip Russell (MajGen, YSA. ret). former commander of the Arnty's medical
research tilcility at Ft. Detrick.~ assistaDtSurgeon 0eneraI of the Army ~ore he
retired. Dr. Russell's report makes. the folIowiitg ftank usessment ofthe anthrax vaccine

.and itsmanutietlireI": . .

"11Ie1IJfIIIIIjflCt1HUoltAectment etilth,1IX WItcine, BioPort, luis"tIIIprl1Jkms
meeting~1I1Idtny ",idrementsmu/ Itfuukuds, resultJng in fI CDSIIyp'"to
upgrllde the IIlfIIIll/acilliingprocess mu/faeJlity$I) tAat It","Is U.s. FoodfIIUl
Dr",AdInlnistrtuliii (FDA) 8tIIndtIrtIs. SInce tAl8l1i1CclIIe Is ItIIiIe b,,,process
devised ltl(Jfe thfJII~~~ flgo, it II!ilI'.lr"1!I tAe optimtdpl'(l(/uetptJSS/IJletodtJy
using mt.idernbio~ productionmit!,;,V!cotitinmethods. The i:urren!
WICCine ;equires I1lIlltip/e doseS andc,oriiDitir manyexJraneousp;oteinJ. Amuch
- efflClmlt vaccine tIiat luis aunform contentandthat requiresfewerdoses

. can be developed. The CommiJtee:OIfR&DNeedsfor ImprovingCivilian Medicol
Respdnse.to Chem/qdandBiofogk:tJ/ TerrOilsm 'ncidentsTeCfJmmentied that II

secqnd-generoi/on VaCcine he de.veIOpedjOrclvDian use (lnstit1due ofMedicine,
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J999c). Dtvelopinga8lCond-genutllUm drta .,acem, WOII1d be II,.
~ IIdIolllor &D tIS well."

Centers for »Hue Control - December ZOOO recommendations of tile AMory
Committee on Immalizatlon Practices (ACIP). The ACIP is a stallding committee
tasked by the Centers for Disease Control to issue recommendations on the appropriate
use of vaccines in the United States. (poring tilt UK (Uawlu) aDd KaIlSU (Steele)
studies, CDC faeomctly elalml th8t there is DO scitDtUie evidence of. eorreIatIon
between antbru vaeme and GulrWar IIIDeu. Further. neither ofthe studies cited by
CDC below looked at anthrax vaccine as a potential causal factor. Claiming aD absence
ofspecific scientific studies that might provide scientific evidence ofa correlation, CDC
then recommends the use ofthe vaccine on the basis that Qscientifie evidence does not
support" aconnection between antInax vaccine and Gulf War Illness. It recently issued
recommendations on the use ofanthrax vaccine."

"CDC has co.ted two epidemiologic Investigations ofthe hea/lh concerns of
Persian Gulf War (PGW) veterans thai e%(IIIIined a possible tISSOCiaIion wilh
vaccinations, including anthrax vaccination. Thefirst study, cond1JctedamongAir
Force personnel, evaluated several potential risk /acJon for chrt:mic
multisymptom illnesses, including ardhrar WlCCination. OccumIlCe ofa chronic
multisymptom condition Waf signiftcontly associal8d with deployment to the PGW
but WQ8 not ossocillted with speegIC PGW exposures and also Djfectel1
nondeployed Yeterans (79). The IM/Jty 0/ this stIIdy to tIItttt II slgnlJbnt
4lf/er"'" WIll lltrdtd. The second rtrIdy focused on comparing illness among
PGW veterans and controls. The stud, documented that the seJj-reported
prevalence of medical and FJChiotrlc conditions WQS higher fJ11I()ng deplqyed
PGW",terans than 1I01Ifkployedveterans. In tlds stlU(y, dho1lfh II qaestitm WIll

flSked .bold tlte "IIm6ef 0'VfICCintItIDns r«elJt!i, no specific pesIimJs were
tuhtl .bollt the tIIIt'rta m:cltre. HfItVIWU, tlte stIuly t:tmdlu1eII t/ud the
re1IltIDn bttwunulf-reportetl exp8$lIIG tmd eontl/tlons s"l/8fllS t/ud no 8ltrgk
exposrue is reltltei tfJ the lIWIlcId tmd pydIiIltrlc ttJIItIitle", IIltUJItR PGW
millt"" pmotutel (80). In ftl11JmiIIY, C1IT1'ent research has nDI dDcrunented QJf)I

single cause ofPGW illnesses, and existing scientglC evidellCe does nDI S1.lpp011
an association between anthrax vaccine andPGWillnesses."

CDC tries to bave it both ways: claiming that in two studies they bave Dexamined a
possible association with vaccinations, including anthrax vaccination". then admitting
that neither study was capable ofdetecting a relationship. then fmally asserting without
adequate data that Dno single exposure is related to [OWS]" and "existing scientific
evidence does not support an association between anthrax vaccine and POW illnesses."
CDC's attempt to bolster the claim dlat antbru vaeelnatton aDnM be related to
GWS by eiting two studies. wllidl Jacked tile power to explore the Issue. is Dot good
Jdence.

97 CclItcrs for DiseaseControl. "Use ofAlltImlx VaeclDe i111he United Stata, RccomIllClldalions ofdte
AI!visoIy CommiUec OD Imml1llizalilm Practices", IS Dec 2000

See: b!!R::I/www.cds;.sov/mmwrl1!m.lewlmmwrblmVII"49ISal.htm
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,
CDC .does not recommend aDthrax vaecine for civilian llfint-responden" to
bioterrorlsm iDc.ldents, but states vaeeiDatlon of military personnel ~may be
iDdIcated." Signiticantly, the criterion CDC used to detennine whether vaccination is
indicated is '"a calculable risk assessment." CDC does not address the contradiction
between their recoJllD'lendation n2l; to vaccinate the civilians most at' risk of anthrax
exposure velSUS DoD's. plans to immunize aU military pmonnel against antIuax.
regardless of'locationor deployable status.98

"Although groups /niifdly. cOnsidered /or preexpqsure "i'tJCCination for
lJioterro;/Sm prepiJrednesS iitcJrded emergency flrst respondm, federol
mponders, medicol procIitkmen, and priw.tJe cilizen$, WlCCination tf these
groups is 1l()f reeoinmemled. ReCOlllmeRdtIIions reg"din, preIJq18$ll1e
WltdntJtJ6n should lie 1JfISe4 on (I Clllcultl11le risk flSStSSlIient. At present, tile
target population for a bioturorist releose of B. anthracis cannot be
predetermined, tmdthe riskifexposure CtDmOl be calctdated In addition, sJtJtJies
suggest an extremely lowrbk/or exposure related to secontitn'y oerosclizaJion of
pt'{IPiously $SIded B. anthrac18 spores (28,83). Because if theBe factors,
pree%pO$1ITe WlCCination for the .e groups 18 not recommended. Fo, the
militilry flIld.,selettp,p,,1at/(Jns orfor groupsftr wllkh (l ClllcIl14lJle risk
t:flIl be flSSesIed,preexposur,VtICCinIIioIlIlhl,V 1Je lndicate4."

CDC aekDowled&es lack of eftieaey data. Significantly, the co-author of the recent
ACIP reeOmmendationS, Dr. Divid A. Ashford (D.V.Mo)' made the folloWing statement
about the anthrax vaccine's efficacy duringa CDC-8pODS01'ed conference inluly~:

"For time ofl!S working with the WlCCine, we do ItOt me specf/lc injOrlllilt&t"
~1he~~qflhe~~.~lhept'(lP~~~~~
IIIII/muIIIItIwe,ro1Jtlblyneve, fIIlll. "

This admi.ssionby aCDC staft'm.esDber meansthat DoD's useortbe anthrax vaccine for
inhalation anthraxexPosure inamowarfare environmeJu is invesiigauonaI, and therefore,
is subject to the iDfonned consent requirements in federal law(10 USC 1101).

Adverse reaction rePorting andthe.~ of the DoD medieal comlllllllJty to
proactively aeJmowWP..and treat I!1edieal problems.caused by the anthrax vaeeille
have been constrained by.~~.. Uifluenee. For exam.~ryofDefense
Cohen, staCed100: . .if.WlCC1ntdiNIs 6epJ In 1998 fI/tet thesejQIU' conditions were met. Gen. Hugh

She1Jon, the Chflirnum ofthe Joint Chiefs, andI were flfROng the first to receive the

"Ibid.
~ElizaBussey, "An!hJmtVaccine Is Satb, U.s. Hea!dI ExpertsSat, Reuters Health, 10Jul2000
100 William S. Cohen, tI Defense Leadets Commenta!y: ProtectingOutMililalyD, DoD
News

See: h!l»ilwww.defwe11nk.millpews!feb2OOOln02ll12OOO 201!020'1' .hIm1
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shots. We eqerienced the same mild sUIe effects, such as temporfJI'Y soreness or a
lmoll bump 011 the arm, thtn l'RDIJ} otlters feel. Indeed, the side effects tn frequently
less than those ctlUSed by other 1'01.Itine voccinations that 1IIOIt .4rnerictm8 rtnI.tirtIIIy
receive. Our etnfu/ monitoring ofthe program rmols no unexpected side effects.
Nmtt1I_ If tHlI Ito6ps experience " "".tlvI t'I4tIlon, we prqvltlt II"
IIItIUul ctI1e."

The Bouse Committee 01 Gml'Jllllellt Reform report 011 tile DoD aDthrax Vleelne
poJil:y, titled "UnproveD Fora ProteetioD.., debunks tIIis statement by seeDer
COUll, but also recognized the impKt DoD's senior &eadenhlp bu bad OD tile
treltment ofservfeememhen who bne lldverse reaction to the aatllrax vacelaeo

The Government Refonn Committee report found that no meaningful effort was made to
meet the "four conditionsw stipulated by Cohen when the AVIP policy was announced in
1997IDI

:

"Signaling an awareness lhe f11tIhrax immunization effort was on weak' conceptual
tmd logisticalfootingfrom the Slart, Sttr«tl11 Cob", fllllfD11J1Ce4fOIll prtCIJIIIIJtiIm
III th, sttm of the progtam: supplemental vtlCChre testing, an adequate trding
system, completed ImpIemelltQtion tmd comtnllnicalion plans tmd Q1I iRtiepentient
scientVic review. Those were appropriate. H411 they bun IIfMI ImIpIl1tHlsly
1IddrIsud, thIA'YIPmlgIIt be (I VB}' tIlfI"MJ, 1IIud1 bettuptIIgl'flllt." (p.9S)

The Government Reform Committee report documented the impact ofcommand pressure
on the military medical communitylOZ:

""qJOStefOlIS/y lowmuseftpfJrt,.,ItW'ItIdby DODp6hlt t6 "progrtlIItJfU
ItffJI'I cotJmlletlwltll pldJlIc relatkJ", tIwJ 'OlCllvtjmeprBttcdtJn or thepmlIJ:e
ofmetllcJne. The AYIPNIsIs till omInollJ ffll8tkm: Who prtltects theJorcefrtnn
~ftnCe proteetl9n1 The t11Ithrat vaccine effort is designaJed Q

co1lfltlfJ1lder's program not Q medicalprogram, 10 DOD tIoet8rs appurIIIUIbk t6 #tt

til rbot4ttsfOl iIuIhitIIWpatie• • * fflct ofttnlllfUm4prts8Jll't III1IIUtfoftt­
wile llJOClIlfltitm 1mIs."(p.3)

The HollSe Govermncnt Reform. Committee report found that miUtary SClI'Ykemembers
with adverse reactions have consistently met resistance from a DoD medical c:ommunily
that will not accept the possibility that their administration of the polilical sensitive
antbm vaccine could be the cause ofpotentially life-threatening i1btessesIOJ:

IGI House CClIMlb on 00vcmmeDt Refonn report, "UnplO\'Cll Fan:e Protection", 17 Feb2000.
Sec: hltpj/lwww.hmJse.goy!n;formlnsll.!l!!O!l!!!ant!.pdf

1Gl1bid.
IGllbid.



«.4 8ySIem tlIIt6dy _"II/or UIII/empotting CII. be lfJIlde even lesB rel1lllJle 111 the11_ (J/lin inStitlItlolUl' ell1ture resistImJ, mn hntlIe, If repoi1s lIII1llJuting ill
hetdth If the flntllra VIlfdne." (p. 81)

Secretary Cohea's assertion that tlte miJitar.y will provide "quality medieal are" to
tltose made m by" the anfhrax vaee.ine lias yet to "ear. The military medkal
communit¥ has only responded to the medical needs of'ill servicemembers when they are
under pressure from Congress or the media. Their response to the ill has been to convene
medical discharge hoards to get rid ofseriously ill servieemembers. rather than to treat
them.

DoD C8DDot aeeept the (ailure of the anthrax vane policy, or objetdvely view its
flaws, because it Is the eenterpieee ofa new military doctrine.

Taken at fac:e value. DoD's decision not to pursue studies appears to be based simply OIl

accepting inaccurate asswnptioJlsabout the safety ofthe vaccine that do not comport with
pre-Gulf War acknoWledgements of the anthrax vaccine's reactogenicity or anecdotal
experiencedluing the GnlfWar.

Yet, the December 2000 report on vaccine use during the Gulf War by the Pentagon "
Office of the Special Assistant for Gulf War Illness clearly demonstlates DoD's
motivationnot to explore the safety ofthe anthrax vaccinelO4;

"VtlCCiItes QJ'B an ImegraJpart D/DoD's new strategy 01force health protection,
which war fkvelope4 in partfrom_lISlearnedfrom the Gt.d/WQl'. "

In fact, the link between the anthrax vaccine and DoD's new doctrine, Joint Vision 2010,
was made clear ))y a flag officer in the fiJSt press briefing on the AVIP program in
December 1997105:

"/flO" lookQ/lite1JQ/iqna/mlJitary8trillegyrightnow, we havefour Slrategic
concepts...Glven IhDse conceplS, the vaccination Is the only way to accontllV)dtl/e
aforee that is VeI)t moIJiJe.Jthinkitwa.r moreofarejlection, andlite OIher
brieferum comment on this, in the ctJ1IteJd 01Joint Vision 2010, lite whole ideaD/
force protection, what do we mean by it tmdwhat needs to bedone tomake it
workWDB relookedat."

The C9IISeqaeace of vaeciDes beiDg the keystone .f the military's Dione heaItb
proteetloa" doetriae, and the anthru 'Vaccine beiDg a prototype of the much more
ambitious Joint Vacelne AcquisJtio.q Program, Is tbat bureaueratiealJ)' DoD Cll8Ilot
afford to sdencitically determine ifa eoDDedioD between anthrax Vlleeine aDd Gulf
War Dlness exists. The latest report by the Office ofthe Special Assistant tOr GulfWar
IIIess, ten years • the war, ad1niI$ they have once again avoided a sclentitk

lOIoVacciJleUse During lite GulfWar", DoDOftieeoflhdpecill AssislaPt for GulfWar Illness, Del:
2000. See: bt!p.Jlwww.gult1!nk.osd.mil/yalya s03.h!m
mSee: http;lJwww,clefepselink.mjVJle\lJilJ)ec1297/x12!8!997 xl2lSmlP.hbnl
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investigation while simultaneously justifying the continued use of the antluax vaccine
because oran absence ofevidence which ascientific investigation might disclose. 1IM1

"No individutJI health records were reviewed anti this J1IlPef cannot prtTPide
delfliJed ittformotioll on the specific vaccines that all JwJiYidutJJ servicemember
mqyhim received."

.'V1I:Cine Usc DlIrins tbeGuICWar".DoDotrtet oCthcSpccial Assislanl CorOulfWU'IUness, Dec
2000. Sec: http://www.guItligk.osd.miJlvatvas02.hrm#11.1NI1.0DUCTION

62



The CDoton Admlofstradon hu exaggerated tile tIIrat of biological warfare aDd
bioterrorism. 101 .

"Although the absenceofthose W1a oflbioterrorism] cases (}WJr theptJSI twenty-jille
yeors does notprechuJt their~ in the futlJre, analysis oft4mJrIst 1IeJI4Pi1Jr
widI c1IIlttk4llllUllJiologblslllJsltutm does IUJ1 pl'lViie IIIlICit btieIdIrt/fn tJu·
1UJ1-l/.fJm..whtn t8IflI1IOl1111c tt1rorlsIII sch«Jl tJltluJlllld... CbnventkJlffI1lem11'ls1#
"'1111' lIIfJ1e prmlenl,1111' IIt01B hfll1ll/uJ, tllt4lar IIf(JU delllJJy tllfIII ehtJlJl1eaJ or
bJologlclll tmorifm. Therefore, ifthe past Is any predictor of the ful7Jre, terrorist
incidents involVing chernk:1l1 and bwIog;caJ subsJonces will continue to be small in
scde andfor less htmt¢dthan conventfQ1l(I/ terrorist tJJlac/rs•..

The carrellt Administration's bioterrorism threat response assessment.bas lacked
emplrleahalidity.108

"...insteadofexaminllig historicoJCIJSe$ iiI.which terrorists sought to acquireand U8e
SllChagents, the ClInItm~ fI6 well"; IIIf111y,ld81tIe~ dm1tJped
tIIeIr Ihnat~ IIUIiUponse SIIategies In fill empIrlC(JJ ViltIUlltl. Lacking
soliddata. theyfell W on WQl'ttoCafe sceI/Ill'iQs that may be remotefrom reality."

SeeDef Cohen is persollllll)' responsible' for exaggerating the threat IUld~ _
i1teonsistent in his stateme.ats.

• Mr. Coften's'five-pounci'baa ofilugarlOD:

"in Q television appefJ1'tJ1lC(J In 1997. Defense Secretary Cohen held'tJP (l S-pound
sugarhag that he saidWQ8'big enotIgb" Iffilled with anthrax Spore$, 10 w!Pe 011I htJJf
the population ofWashiligtDlI, lJ.c, .4"tJup o/lfJ'trn1III1Itexperts kdIr_InII

scholarly jtJllTfltl4 the Arehlves ofllIIe1tIId M,edJeint, tIIfl/ CtJh",', tslimlde had
ovenllottJu~k bj 100 t{mu."

lO) Amy Smithson, "Ataxia: The CJ1emical aud Biological TetrOrisJn Threat and the tis
Response", TheStimsOn~, Report No. 35, October 2000. .

See: Chapter2:h!!pjlIwww.s!imson.!l!Jliju!III!Cwdl!lXChapter2.pdt .
loa JOII8lblm Tucker lIIId Amy Sands, -An UDlih!Y Tblcat", Bul1elin ofAtomic ScIentista, JIIlIAugl999

See: http://www.l!li!latomNrgl.I!l!!!esI!W.flI998a29tucker.htm1
109 Paul Richter, "Experts Assess Risk of'New Teirorism'Threat". Los Angeles Times, 7
Feb 2000



• Mr. Cohen's Jull999 Washington Post op-edIlG:

"At - 25 colUft1'ies, including Iraq and North Korea, now hirie - or are in the
process ofacquiring and developing - WI1lIJ101l' of /IfQ$$ desJructio1l...This is not
hyperbole. It is reality•..The roce is on bi!tween our preparations and those ofour
(J(/vmllJ'ieI. We lIJ'e preptlJ'ingfor the possibHiJpof(J chemicd OJ' IJioJogicuJ I1tttJCk
on Americon soil becOII$e we must. There is 1lOfa moment to lose."

• Mr. Cohen's Ju12000 Anny Tunes op-edlll:

"At_10 CDlI1J. hirieor are developing tmt1lra% (IS Q weapon."

Statements by DoD ofDdals hulJeate a pre.mtdJtated effort to lIype dle b_rfm
tlreat:

• "BO BJlSbee addressed Q needlo",. thefrf t1ll1l tmthrfl% Ucurrently lhe
principalbiological WD1:fare (BW) threat.,,1

• "The hype, J think. WQ8 necessary 10 get 0111' Q/JeJJtion," Sflid David R. Franz,
former head ofthe u.s. A.rmy Medical Research Institute ofl11fectiollS Diseases.
"But we have to be corejul to deal with faet3 rather tkon hype, or we will be
expending rmnecessary res01ll'Ce8. ,,113

Objective 8I18lysls or tile biowarfare threat illdleates tllat it has Dot ehaaged
sigJlitkaJltly ill tbe last deeade.

An April 1999 General Accounting Office report concluded1l4:

"The nature and magnih«ie ofthe military threatofbiologicol warfare (BW) has 1lOf
changedsince 1990, both in terms ofthe mmtlJer ojCbUfllriu IIISpected01developing
BW copability, the 11fJf3 ofBF agents they possns, and their ability to weaponize
Q1I(Jdeliver those BWagenI......

DoD testimony to Congress 08 tile threat substaBtiates tile statie 1IltDre of tile
biowarfare threat:

lID William S. Cohen, • \'lqIariIlJ for • OmcNew World ", WIlIiJiDBkm PllIl, 26Jullm
III WiUiam S. Cohea, "Fon:e PnlIeclIIIlI illM, Priority".kmy T'mes,31 Jul2{IOO
III LTC.Davi4l>an1ey, "MiDufa DillieMcelillg llIJ CIaIrJsiDB tileFI1GII_ DmsA4minimIiorlI.iceu:
for the Micblpn 0cpIJ1nu0l ofl'u1llicHeIIth (MDI'H) AIltlnx Va:cinc to Meet Mt1ita17 Requirf:menu",
he/d 011 20 Oct 1mmeelinsi Join! Propm Office for BloIogicaI DeCaJsc IllCllIOIIIIlhm 13 Nov I"S.
III Steve Goldstein, 'CIouded by aFearotBioterrorism". Philadelphia Inquirer, 14 Nov
1999
'" GAOnport, 29 Apr 1m: Medical ReadiJless: Sal'e1y lIIIdEfticacyofllleAndnx Va:cIne
(04I29Ilm~ T·NSIAJ).99-I4I See: b!lptlwww.l!lII!.govIAlndexFY99fabs!tacts!ps99I4l!t.lrtl!!



• 1988 DoD testimony to COngress on the IIUDlberofthreat countries1tS:

"M.What has, happened is thtd we 1Ia" seen the nlllllber ojlltltions post_,
fJiologlcalllglmts ineretIsefrom 4 to 10 IIIat 11" know Ij- 11Im are J11O/JI1J11
lMfe - and this drove us to apJJI'OtlCh the ArmedServices Committee aslrJngfor
increosedfimdingjor biti/ogico1defense. " .

• April 2000 DoD testim011Y to Congress on the numberoftbreatcountries:

» Written testimony of Joint Staff Direecor of Intelligence. 1-2: "At. fast l'
toIIIItriIsII." 01 Ife 4ere1oJJIIII Q bioJogica/worjare capttb~ity. Several0/theae
'ct>wlIrie8 arB S'USpeCledf{thweloping D1IIhrax IJ8 QbiolDgictll war/aTe agent. .. 116

» Verbal testimony ofJoint Staff Director of lnteJIigence, 3-2, indicates just two
~with weapoaizedantllIax capablUtyl17:

SEN. WARNER: "Do you know whether (R' not QID' mOitary hos formally
l'IeQponized these systems? You hmJe covered IMI pretty well. out I fl11I talking
about do we.havepositive Itnow/edgeo!thtd?"

ADM. JACOBY: "YeI} deIr _ jmltl'le knoIvledge tJmt 11I'101/11II' SOJieJ
Union IJIItI 1"'1 1Jtlv, wetIpfJ1I1ud IJIItI htlll Dpe1.tlonal systems to deliver
tIIlJh,fIX, yes. sir. Ii

Credible espe.rts dispute tile aMion that Iraq bas all effective aerosol blowarfare
capability.

• Dr. RaylIlOI1d ZiIinskas, Center for Public Issues in Biotechnology, UniveJsity of
Marylandll

.: .

115T!Iomas I. Welch, PfLD. !>qluty Aattothe SecrelllIy ofDefeme for ChemicalMlIIteIs, testimolIy
befom tlic Sulx:ommiltcll on OvenightofGovemment Manasemenr. CormniIt=on <IovemmmtAtraiIs,us Senate, 2SJuly I.
116Rear Admiral Lowell Jacohy.Diteetorofllltllllipace,lointStall; 1-2, kalimony before tlic Senale
Armed ServicesCommiaee, 13 Apr 2000. .

See: I!tIR;//WWW.sell!llWw/::mmed servkes/slatemn!/21ltlO1OOO4131i.pdf
1I71acoby, tesIimoay, 13 Apr 2000. (FccIemINews Service 1nlnSCript)
III Zilinskas, Raymond A.. "Iraq's BioJosicaI We&pOIIS; The Past18 Future?"IAMA AlIglISl6, 1997 _
Vol27&,No. S,,.421. .



~ The Iraqis may hctve been &WJbJe to 0W!1'C011Ie either the tecludco/
dfDicultles or thesafetyproblems inherent in dry anlhrflJ:production. "

Other eredible elpel1s dispute tile hyped-portnyal of the biOWlll'f8re threat.

• Mitton Leitenberg. Senior Fellow at the University of Mmyland Center for
Intemalional and Security Studies, commenting on the SecretaJy of.Defense Cohen's
bioterrorism pronouncementsl19

:

"TIley tUe extIfgeTflletl tIIId .... They are probably even dangerous rmd
COIIIII,rproductive, sInce they virhla/ly solicii and induce precisely wltot they
portrtl}' os /etui1tg...No tlgt/lJC)' ofthe u.s. gowN"I'I1II41' /los pr8ptJNd II threat
tllllllysis Ihtd provides indktllkms that these ewmts Qre imminent or even lilrely.
Instead. various analysts hctve provided vulnerability projections and S11enarios.
which are always eosy to coltCOd in the _acI...EltIJer tile tuMce '.Idnr tile
stel'tt6ly ojdtfase find.,IeIIitw offkltds till tlris sabjtd is~
poor, or tIIey lire intentiIJu1/y tlimprdJng refll.wor/dexperlenu."

• Professor leanne Guillemin, Sociology Department, Boston University, Anthrax. The
Investigation of a Deadly Outbreak. doewnenting the 1919 accidental release of
anthrax in Sverdlovsk. Russia trom a biowarfare faciJityl211:

"lJosed Oil experiments with hundreds ofmonkeys done til Fort Detrick in the
1950s. the U. S. Qrmy sttllldtudized II 'Jollie ofeight thollStmd inhaled spores os
the dosage lethalJor 56percentofII human population receiving it, the so-called
W~ BIlt ItOWltm ltr SHtIIJmk war tile c.-JfltflllfJ ,tile SOpercmL Ef/IIf flt

the celUlics/fldIJr1,'"sIuJp, tIfIPIII"IJIJ1 rigIIJ on tlte cetllUlbut ojthe,.."
spore clDlItI, tJn07 fa ojtI1HJllt10111hllff4ted l1li4Ji/I1 workerslellUJ tIII4did, •
IfIItIlily rtlle 0/2pm:enL"

• State.DepartmentFactSheet, Chemical- Biological WlIIfiIre121:

"TIle lJeptmmelft oj Stille htlS lID 1nf0TllUltitm tIJ iIrtIlctIte t1IIIt thm Is ,
IJU/lhood of "" of tlremkttl or blolotkfJ tlgtllt "". ill tile illuullste
Imte. TIle Dlprrtment Wsvu till rIIk of tlt.t "" ofc~glcI/
.", (CBW) is remote, although it CflJrIlOt be excluded. There are, ofcourse.
no guarantefs. Until a threat becomes inow, A.merican citizens IIIlISt mt1ke their
own deciaitms wilh regmdto thoseprectlU1io1tS they mightt. to avoid inJlIfY. "

119 Lietenberg, Milton, "Palse Alarm," The Washington Post, August 14,1999; Page
AIS.
120 Ouillemill. Jeanne, Anthrax. The llI'I!lItiJ8!im ofa 0PdIy Out!nak, univcnity ofCllifornia!'Jess,
Serb!)'. CA, 1m.p. 241.
121 US Department ofState, Fact Sheet Chemical. Biological Warfare,

See: httJrJiwww.lIlIve!.sratyov/cbw.btm!
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• Ed Reg~ in his book, De BIo.F ofDoom. documentlng American germ warfare
projects (concluding paragraph) :

"An effeclJve weapon &hmIied. SIUpf/ied, tmd bullied the enemy btto submlasJon
with a sudden 1IlIJ1Iifestalion ofoverw~/mbJgpower. Biological y;eapons did
noneofthose lhings. Andthat War why 110 onehadeverwedthem. If

• Dr. Raymond Zilinskas, Monterey Instilllte ofInternational Studiesl23:

..... what I try to make cIeor...is dta1 there is needfor p/acing lhe 11ueaI of
b1otem»ism itJ perspective - thegreater biolog/c(Ji threat./acIngthe U. S. 1J not
terrorlsl8 ormedwith bio/Qgical weapons, it is, os it alwaya has been, diseases of
natural origin. IfwCQ118rlCcessjUllymeet fJlIddefeat the real threar ofemerging, .
re-emerging, tmd transportedb(ecJjous diseases, then we lttm also gone Q long
way toward beingable to htmtJ/e wbtdeve, manifestalkm ofbioterr0ri8m dta1 will
0CCIl1'. "

Public exaggeration ofthe threat Is fear-based, opportunistk:t iDacwrate and costly.

General

• Noted sciencejoumalistDaniel GreenbetgI24:

"No douIJl there lJI'e 1ItIISQpddenions out therep/tmningevil things. But 11 should
be noted that there', Q whiffofIrjaterfa1imning and budget opportunism In lite
$CtHe scenarios ofthe saviors who have 8Ieppedforward against lite menace of
biolerrClrism."

• Rutgers Universitypolitical science professorLeoDard CoJel2S:

"...the ntJlllber offalse hioterrorisrn threats has fmlShroomed in tJze past year.
costing It1Xpt1Jers mJI/ionI ofdo/Jan tmddisrupJing lite lives 01more than 1J,OOO
potential victims••• The mtIdenness ofthe~ pheR()1f/81l()1l is underscored by
the.fact that in the years before October 1998,.fewer thon a ha/f.tfozen antJuat
threats had been reCD7fied. Since dum, according kJ the FBI, more ,han 200
threats htm beeP logged. 77re ooBt of police, jireand emergency medicd
responses for a single IncitJent 1IIRS tIS high os $500,000 •••. Dt _st
CfHlIJJI/IiIlg expIIlIlIIJon fIJI' t1tI ,. ojbloturtJlism tItrettI Iw "'" t1II
lHdIoo"tng 0/ pu1Jllcll] iuuI 1lyp6, espeekdIy .111 fIIIIlutu:. The (reported)

l.lI Regis. Ed, TheBioIogy ofDoomi TheHistoJy ofAmeifea's Secn!t Germ Wartjlre Plpject. Hoeiy HoII
8IIdCompany NewYodI.NY.l999.p. 222.
12) ZiIinskas,.RaymondA~ "Assessing the Threat ofBioleJroriam,b Wriaen testimony IIc:h the House
NatioDaISecuril.ySubcommIltee,~20,I999.p.IS.
I:N01lenberg,Danid s.."ThcBlotenorism PanIo, WashinstonPOSI,M'alch 16,p.A2L
12S Cole, Leonard A., "A Plague ofPublicity:' WashingtonPost,Monday, August 16,
1999; Page AlS.
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ntlmber (of incidents) mentioning "alllhrax" grew from smn in 1996 to 122 in
1998. . . The trend began in April 1997 with the natioll~ fint major bitJterrorism
hoar. at the B'ntli B'rlth bltilding in Woshington. An anthrax thretJI thee
disrupted the downtown area as TV news cameras cought naked people being
decontaminated outdoors. In a highly publicized performonce irr November.
Cohen hoisted a fIVe-pound bag 0/ sugar on nationtll TY, warning thDt an
tqlJiwllentamollllloftlIIthrax could kill hal/thepopulalion ofWashingtOlf. ..

MecUa uploitatioD

• Boston College Sociology ProfessorJeanne Guillimenl26:

''In motkrn time.•.the media profitably market the risks that confront society.
whether or not thoJe risks materloIize. 1" this regard, IJidDgktd lIWpOlfS o/llf
tdlltlJSl "nlimWpoltlllitlllor~"

• Comments on ABC Nigbtline series on Bioterrorism.l-8 Oct 1999:

» Donald A. Helldemm, Direetor of the John Hopkins Center for Civilian
Biodefense Studiesl27:

"Biological terrorism is a hot media topic these days. but by C011fuJingfact and
fu:tJon. coveroge could CtJlI3e more hDrm than good • . misleading ,torle8 fIJ'e

appearing ..;.. including the recent anthrax scenario on ABC', 'Nlght/lne' •••
'Nlghdille 1Ifcono«tly portnlyed mdictd _ pllblic 11_ bIttmn/lon IB

iMffecltltLlI1Ili11itJdc1 Wert errt1IIallllJ dqIdtd " 6dIIg 0/_ vtdlIe. • •
.~ 'Nigh/line's'story endedatDay Seven. implying - incorrectly - that nofUrther
irrtervenlions would be 118ejW. •• These efforts (at awareness) shDu/dbe improved
by increasing public U11de"tanding 0/the true threDl ofbioterrorism - a mJllt
thot can only come from careful medio coverage of this easily sensaliontJfized
topic. ..

» ProfessorJeanne Guilleminlx:

"Colt,,. Iurs SIIi4 plIbIlcI1 tlttll • biDtm'o1Im tdtIICk Is tI fJlISItm 'J 'lUI,' not
v.' This Is ,lI1e1y IHII 0/tile IM8l /mspfMibJe stlIIt1Mntl 11/0111 dIMft't1m •
,tner1I1M1It o/fkiIIL . . the American public desems IJetler thim being
manipuloted by the mifilflry-media SCQTe illdustry. And maybe a future
'Frontline' [sic: should say 'Nigbtline'] wi/I.Dle 118 on how that $10 billion
against terrorism is really gettingspent•..

126 0uiIIemia, JCIIIIIe, AlIt!nx. The1_.ofaDeadly Ou!lqak. Univelsity ofCllifomia PIIlSS,
Ilakely, CA, 1999, P. 248.
U7 Hendenon,DolIaIl! A. "DallgeJ\lllS FiclioJIs About Biolcrroism," WlIIIhinfoa Post, NovcrmherII, 1999,
Ri A2!.
21 Guillattia, Jeanne, "Scare C8mpaiJII about Biological WeapolII is IlSelfa1bmlt," Boston Globe,

Dccember2, 1999,p.A27.
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victims. DoD has been unwilling to adcnowiedge that there ate chronically ill viClims of
the anthrax: vaccine and possibly deaths.

• DoD has established apresumption against any adverse reaction being caused by
the anthrax vaccine, despite repeated acknowledgment oC the v~ine's high
reaetogenicity during the pre..Gulf War period and in medical texts written by
Army physicians as recently as .1999. .

• Testimony before the IJQuse oOvemment Reform COmmittee has provided
compelling evidence ofa safety problem with the vaccine. While DoD reacts
quicIdy to any safety issue (for instance, by grounding aircJaft) it has not applied
the same st8Ddard to safelY, risks associated with the anthm: vaccine. This
includes continuing to admJriister the vaccine to servicemeinbers who have
experienced adveJse reactions.l~



SectIon I
Polley

Polley Origins.

CIIDton Admhlistntioa blaterrorism poUcies. Terrorist incidents were a catalyst for
the policy - but bureaucratic, political, and budget factors provided momentum. These
policies had bipartisau suppoJt through legislation such as the 1996 Nunn-Lugar­
Domenici amendment to the FYI997 Defense bil~ which passed in the SenaIe by a 96-0
l'ael30;

• "severalJaclors i1r/1omed tire tenor ofthe US debate. The problem ofterrorism
truly began 10 crystallize/or Americam when prominent build. in New York
Cily and Okhkma City were bombed, sinking in even/w1her with bombings of
US targets in Saudi Arab/Q and Africa. The baciJrop for these events was the
reve/Qtion 0/frightening details about lhe extent oflhe bioweopons pI'Ogrf111lS in
Iraq and the former Sov;,t Union. Atidblg 10 the Iinder, international terrorist
Osama bin Lackn thntztened10 acquire TlJ!JSS destruction weapom specifically to
us, agtIinsl Americans. Other, more polilm lactors, Q/so jmned the debate,
such os the vested i",erals 01 defense contractors tmd government offlca in
larger budgets, IIOt to lIlf1IIw1I the desire ofelected officUds to be perceived Q3

udoing something" a1xJut theproblem. ..131

Botb Admlnlstratioll md DoD biowarfare policy-making hIS been the result oC
unowly-focused staII'processes re1yiug on a limited Dumber of"experts",who may
bayt bureaucratic or financial Interests in tbe outcome ofapolicy dedsion.

• "A review of events leading to the Clinton vaccine decision reveD1s that the
proposal was ptlShetJ I1y d' small grotIfI oj scientists, bllSillesslllm and policy
makers who largely shared the same views Q3 they struggled to do something,
anything, about Q threat whose dimensions were potentially terrffling but
frustratingly unclear. WorUng in Washington'sfrenetic. often insular world, they
tendedto overwhelm or sidestep doubters, amllailed10 see 'Wtl1'1Iing signs."132

130 Debate Nunn-Lugar-Domenici amendment to the National Defense Autboriution Act
ForFiscal Year 1997. US Senate. 26 JUII 1996, Congressional Record. page86988.
et.seq.

See: hqp:llwww.5!imsoq.orrtcwclten94Jxt
131 Amy SmithsoD, "Ataxia: The Chemical and Biological Terrorism 'I'bmIt and the US
Response". The Stimson Center, Report No. 35, October 2000. P8 12.

See:C1JIIpter2: h!lt:llw!!'w~cwclatxd!lptg2.pdf
IJZ William J. Broad And Judi1h MUIer I "Gam Defense PIaD In MailSFlaws Anl RMIIcd", New
York Times, 7Aus 1m
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• "But_uniorcivilian Defense JJeparl1rjent offICials, who ardentlyStlfJP01'l the
W1CCinlJtlon plan, ultlmaleJy coavlnced the miJilOlY leaders...senior defense
offlcia/s~ to (nsti/ute Q broad vaccinfltlon program departedfrom 1lf»7JIIll

deptJl'lt1t@ta/prDCticB thla spring find organized two It/eetings t1ItIJ included vice
chkfs oftlte Army. Ncwy, 'Air ForeemvJMtnJne CiJrps mvJclvOian experts. 'fte
meetings were 1I1IIISUid in thoJ we were starting Q/ the top in8Jeadoftryingto ak/ff
an iasuejromthe_m up,"saidoneofthe organizers. ,,133

President Clinton's pei-sOiidlrwo~ and desire for aIIlegaey" .I8sae, preeladed
a~ objectivepeIicy~g pr•.· .

• "Clinton fJecanIe jixaJed on the emerging germ t1ireat and woys to counter it
among civilians, aides said. Influences are saidto hove included the Iraqi crisis,
the Russian clGims, the lnteUl8ence reports and Q novel, 'The Cobra Event"
fRfUltiom House. .1997), ., Q terrorist attack on New York Cit} wilh a
genetically engineeredmix oflhe smtJl/pDxmvJcoId'llinlses."I34

• "Clinton said he hoped lhat a mqJor legacy ofhis Presidency would be to 81m
offWlCOI'IVeI1tionaJ ll/!llCkt ,,135

• "."abandoning the vaccinaJionprogram ct1Uld unravel the otlmin/sl1'Dtlon's enJire
=~:::J:5t:J threats,. tllrcretlIting a ltIIIJor element of CJinton's seI}

Within DoD, a new stanclanl of aceolUltabflity. provided sapport for "foree
pr6tediOD" poWe&.~Coken set his standard for~lity for themilitaty
when he ended the career of a.n Air F.oree general over the Khobar Towe.ts terrorist
bombing in My 1997. Cohen.. judging a ter.rorjg incident IItat occmred on .his
~swatch,sai.dm: .

apersOlffll QCCOUIIklbiJlIJ. is npIsimplY. aqrte8tIon ofQS8igning blame. It involves
rmtlmtanding the ob/igQtio~ of le6tlershlp, defining command responsibility,
and clar;{yJilg the high sttmtlards of "qbrmance that we expect from
commanders who t1Te entI'u$ted with the safety ofour troopsHloree protection is
first andforemost the respomwUlty oJtbe commanderon the scene,"

-"", .. '; .... .
For the millrmy leadership the lesson was clear. casualties were no longer an acceptable
~ of sending UOOps in bantis way - and their joh security depended upon
embracing for~ protection poU~.(hnpanfthe. eat:~~ ofthe USS ViceDnes.. ,. .: ....
l33 BaulIcy Glaham ,.~CltletiBa«AI1lhtalt IlloeuIatlollS-1aItIatWeWO\IkiAtkAUofNati~$
Fon:es", WasIIington Post, 2Oct 1996'
lU Bmad8llll Milkt, 7Augl~
W WiIIiaIlI J. BroadAndJudil!lMiller. "Clinton Describes TerrorislIlThreat (or!he2111 CenIuIy", New
YOIkTIIlICS,22JBIIl999" ". . ".
D6 AndreW J. Bacevicb, Ph.D.• "Bad Medioinefw Bioiogiea!TCIrOt",0Ibis, Spring 2000, p.224
U7DoD press brletin& 3lJull997 .
see: http://www.defense!ink,miVnm'Jull997Jt073lj997 t0131eoh.b!ml
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uss Stark:, and Beirut bombing with Cohen's treatment of the Khobar Towers, A-6 ski.
gondola in Italy, and USS Cole incidents.

TIle &D 811t1lm ¥uriae po,UCY. oftu lIICJibed IIy semeJ' driBaD de1eme oJJiclaJs u
drlnn by regleDiI CINCs' conterllS, was avisible aymbol ofa broad Administration
counterterrorism policy, PDD-63, that 8nlitlpated heavy DoD involvement ia a
"consequence management" (dvil defense) role.

• Although shots were aIready being given in Southwest Asia (USCENTCOM).
full-scale AVIP implementation was announced on 22 May 1998, the same day
the President announced PDD-63, his new counter-terrorism policies, in aspeech
at the Naval Academy.u.

• As part of PDD-63, DoD also announced the formation of weapons of mass
destruction (WMD) rapid assessment elemems using National Guard pmonneL
The teams are part of DoD's effort to support Ioc:aI, state and federal cM1
authorities in the event ofan incident involving the use ofon U.s. soil.l39 (These
teams are now called WMD Civil SUpport Teams.)

The WIIite House 8DDClltlleed 8 aew "Medicll Force Protectioo" ,oBey CODcvrreat
wfth the deployment ofUS forces to Southwest AIlIa in late 1997.

• F'llSt announced by President Clinton in Nov 1997 - it ereated a ratioale for the
AVIP policy decision that had actually already been made ayear earlier, but not
yet announced.l4Q

• Implemented with a White House policy directive. PRI).S, in August 1998, six
months after anthrax vaccine shots stlIItecI. This r.o1icy document anticipated the
problems iItcum:d by the anthrax vacc:inepolicy:1 1

"·..efforts to proJect, preserve, or enhance lhe beakh ofmiJiJary members may be
viewedwith suspicion ifSl/Ch meanwes appear tD restrkt retention in the mililtuy,
i'!frlnge on freedom of choice, limil personal or coreer opportu"i/ies, pou Q

138 Retnarks By The President At The United States Naval Academy Commencement,
Office orthe Press Secreta!y, The White House. 22 May 1998

See: bnpillwww.pub.whi!ehm.... m luri-rglJ2R1pm:pdi:l10!!lU0l!.gDv.!!!!I!998I5!26I1S.!eX!.!
1:11 Be« I!Itp;IIwww~jl/pmlMAyI998ll!0522Jm bt2S4-9B.hlm!
140 StatamotBy 1IIePresident, Special Report ofPn:sidential Advisoly Committee OIl GulfW.VeleJIIIIS'
JlIaesses, WhileHousePlcsa ofIicc,8Nov 1991

Sec: http;!lwww.pub.wftite!umse.mJuri.Jes!l2R?um:pdj:JI•.eop.!ll!Y.usfl997!IJl12lS.texl.l
141 Presidential Review Directive S. "Planning for Health Preparedness for IlIId
Readjustment ofthe Militazy. Veterans. and TheirFamilies after FUblre Deployments",
August 1998, Executive Office ofthe President, Office ofScience and Teclutology
Policy.
8ft: lIqp;H209.297236.ll2ligrlo1ljlocslpal.j.~
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• PRD-S indicates that "medical Corce protection" policy is driven bycasualty
avelSioneoncems withintheAdmialstration.

n77ze mJlJJar] and cMliallleadership of the government is being held to 1118
extremebJ high 81fJn1i8rd01fJVOiding adverse health e,ffec1S Stlbsequent to military
serviee--seniee that bydefmillon. tradition, 4tIdrealitjl is inlrerentbJ hazardous,"

While laudable, rec:ent researdl shows dis~ aversion to be out of sync
with the expectations ofthe Atnerican people,/42

• PB.D-$ eoatalned exteJIsive cemmuDlcatloDS gufdala ChatDoD AVIP
officlals bavenot followed: .

"l/eQhh risk messages and sapporting WJterials should 'Wt llIinimlz8 the
existence 01the $cienIijic uncertainty oja given r18kfrom an identified 1Iozard.
Reseitrch needs and data~ should be «knowledged up front, as should Qf31
dlsagreernenttlllltmg e:xperI& ,,143

ObJeetlve policyevaluations ofthe uthru vacdne policy fUld it doetriDally flawed:

• BulletinofAtomic Scientists (Nov1Dec 1998) - authomd byaformerUN
weapons inspector in Iraq,I" . .

• Orbis (Spring 2000) - authored by aretired US Army colonel and directorofthe
International Relationsat Boston UniveJsity,I45

Senior omcers have hidden behiDd anonym1tyd~ threecriticalAVIP briefiDgs

• IS Dec 1997 - 8JIIlOlIl1CemeD ofAVIP polioy,l46

• 22 May 199~ - 8llJlounceJnentofCulkcale implementationofAVIP,I47

• 5Aug 1999-~ofmore than doubIitJgof~ priceofvaocineattd
18.7 million dollar interest·free loanby DoD to BioPortl48

14ftA 1Go.kAt...CuuaItyAveisioo:HowMII.Il):~AteAc:eeprabIe? ASuJprisiDgAnswe.r",by Peter
D, FeaverllldCllristopM.r CltIpi, WaslliDstoD PostOJl'fd, November7, 1999; Page B03
(4) iI1U).S, AppendixA. See:blJrJIW.207.236,I12ljmlof@ocslprd-S.repon.b!m# Toc426LJ2Wl
I~ 10aaIhanTuckerand Amy Ssnds, "An UnlikelyThreat", BulletinofAtomic ScielI1ists, Jul/Aug 1999
see: httD;J/www.bul!atomeimt.mJlesll999WlI99tucker.html

UJ AadrewJ.8acevich, Ph.D.. "Bad MedieindbtBiologicalTerror", Orbis, Spring2000, p.221.236
U6 See:lmpilwww.def'enselinlc miltntwslQml997Ix!2J81297 xJ2!Smfp,hlm1
14l See: lmp:llwww,defenserI!!!uDilfnewsMyHM/x0S28It98.xOS22mn;:;!1
us Sec: !mp:llwww.defenselink.miUnewslAugI299/x08QSlij XiliOfallj,b;
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AVIP Us beta ehancterized b1slogau repeated b1 DoD olDel8ls defelldiDg tile
program fb.t Jawe IfttJe hsJs iD fact or "Jlieh .are .ply mol'll.listJl! appeals to
emotio..

• Why AVIP? "we believe its the right thing to do"
• Why AVIP? "this is clBic deterrente"
• AnthJu vaccine is "widely" or "routinely"used by veterinarians
• Hebnet analogy - 'this is no different than an order to wear a helmet'
• Independent medical expert fi'om Yale "reviewed" the anthrax vaccine policy
• Vaccine bas been supplementa1ly tested to insure i1s safety
• SecDef': "I would be derelict in my duty not to vaccinate the troops."
• General effie«: "It would be U1ICOl'ISCionahlenot to vaccinate the flOops"
• "This is aeommander's program. not amedkal program."
• GenemI oftieer on MBPIIBioPort problema: •An urban legend."
• "Emergency stoc:kpile" ofvaccine is readily available
• General officer, etaL: "I would give it to my c:hild."
• Indemnification of~or."A misreadingofa rolltine contracting proc:edure"
• Reactions "velYsimilar to other vaccines"
• "There have been no deaths and no long-term c:hronic or life-tbreatening illness"
• 0enenlI officer: "Only one known refusal in the ANG out of10.700 vaccinated."

)0 'RefiIsals IWDlber in the hundreds'
• Animal studies lIare proven thesafetyand efficacyofthe aathrax vsccilte

DoD', tactics equate to an iraformation warfare campaign ("JllYops") agllDt their
0WlI troops, frequeatly .lamirag the iraterDet for their problems, while aggressively
spendirag rnUlioD. to promote tile policy on tllelr OWl Internet site and In DoD
pubJJadmu.

• The Army AVIP Agency exists solely for the promotion oftbe antbmx vaccine. It
is budgeted at $74 million over a six year period (FY99-FYOS).I49 No other
military medicine program needs to be forced on servicemembers with an
on:bestrated campaign ofthis type.

• William Arkin, adefense writer and fonner Anny intelligem:e officer observedl~:

....J1IIs Is the"."",""IISits OIVII smkI",.1ff_It Is• tIIprmlng
Nlin4mtJ Into the~ tJ/d1sdp/Int tmtIbak toIIjldnIc, in thepgIItbI
IIUlIll1JltJuy~ 11111I_ ftDIiIlng to tID w1tla 1M W••"
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Untliltht'al testimony to Congress by i general otlieer llIld seniOrpoltical .ppolane
prom,ted a DoD IG complilat bY, '13 ofJieers against a seDor DoD pontbJ
appointee aad tlte DJreetor.~ltlte Air~tional Guard.

• DoD IG attemptedto4rop~ without investigation inMay2000.

• ~ve~SJtaiS'pressured the DoD IDspector General to resume
an investi~on thatCOlltiimesat avery slowpace.

2 oitkers .submitted to the DoD IG oil 22 J~ 2001 documented false testimony to
CougressbyLtGen Bl!uaek IIId to ~eCanadian Court-martial by Col. Friedlander.
the compJafnf, was subseq~entl1. referred to tb~ "Sealor Ad'Jsor to the Deputy
Seeretary olDeteuse lorBiologlcalaudChemical ProtectiOD." .

• DoD IG relegated this complaint of false testimony to Congress and across an
intematiooal bor.der back to the ·OlpD.ization responsJ'ble for. the AVIP and the
seniorom~ in chargeOf~Poucial' defense and~on, MG Randa1I West

Two additioDal Eumples ofetbtcal lapses b1 mWtary omcers:

In addition to the ethical issues present in the false testimony ofLtGen Blanck. and Col.
Friedlander concerning the INn arguments and the Jack of infonned consent in the
"inhalation anthraxlt, acfditioDal breakdowa are represented in two mOle examples. While
these are far nom..exclusive of the questionable statements made by senior military
officials under oath indeb ofthCanthrax program, they are representative athe larger
concern - When did it become aceeptabJe for military membeJ:s to not testi(y truthfully
to the Congress oftheUn!ted states?

• NI-MGen Paul Weaver,ANG(USAF) - DireetoroltbeAlr National
Guard.

DirectoroltlteAir NatioJai Guard MGet Paul Weaver's statemeDt
OB the reteJltiOD Impact oltlte lUlthruva_a 011 tlte ANG

Fladlag: MajGeD Weavers made misleadlag Sfatemellts to tile Bouse Government
Reform Subcommittee on IaterDttlonal RelatioDs aDd Veterans AfIllirs aad to the
eatire Air National Guard about tlte retea.tloa impact oftlte AVIP poI!ey.

The statements of conce.m oecurted during the 29 September 1999 hearing before the
U.s. HouseofRepresentatives Subcommittee on National Security, Vetemns'~ and
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International Relations (Govenunent Reform Committee). Major General Paul Weaver,
Director oftile Air National Guard, made the following statement'SI:

"So, when I hear all Df these otherlpes shout these mass rssigmdkms. tmd
what nol, they're just nol lltere. There are challenges with taplaining. with
discussing, IlS they all are. with the members oftheir unit, on the Qllthrar issue.
., ." it Ndy Ifl8 down to II, ",'vi IuJd IfJ,7fJfJ people inoeIdtIttd /til'
tI1II/ma ill I1f' A.1rNtdioMl G.fIt'd, ,.,JIII 0IIt lrntnvII tejllslll."

Months prior to his testimony, however, eight pilols fi:om the Connec:ticut Air Natiol'IaI
Guard and seven from the Wiseouin Air National Guard refused the anthrax vaa:ine.
MOen Weaver first became aware of the imminent departure of these pilots from
warnings forwarded to the Air National Guard headquarters by the COIIll1IaIlder of the
Cmmectieut ANG lOOn! Fighter Wing in October 1998 - nearly one year prior to his
testimony. Subsequently, on 21 Janwuy 1999 Assistant Secretary ofDefeDse Mr. Bacon
acIcnowIedged the departures ftom the Connecticut ANa by stating "eight or nine people
have resigned rather than take the shot."ID These resignations were also covered in media
reports begiJmiIlg on IS January 1999.1'3 The WlSCODSin ANG pilot losses that occurred
months before MOen Weaver's testimony were also widely publicized.I".

Further, on 26 October 1999 during a live nationwide c\cse circuit television briefing to
the Air National Guard, MOen Weaver was asked why he stated to Congress, WIder oath,
that only one person had refused the anthrax vaccine. MOen Weaver was reminded about
the pilots who resigned over the vaccine at Connecticut and Wisconsin. Here is an
excerptofMOen Weaver's response:

"So. I W49 very much trNaTe, ."11,,, IIflJd 0IIt re/DII...th6t WfU " ,,/tlulof"
pmon who 1ltI4 • ct1IIIIIIIImItI to till A.Ir Ntll1IJmd GIItlI'd. M)i additional
testimoR)J also reflects that 1WIlS also very much aware thmpeople did...dJd 'NQ/k
wM...again...were vo!lI1tIeers of0111' AirNationtli GtJardFamily."

Despite this statement to the entire Air National Guard, MOen Weaver did not qualifY his
remarks in any way in his 29 September testimony before Congress. He said nothing of
'one refusal with acommilment.• Nor did he acknowledge that other members of the Air
National Guard had "walked".

Upon publication of the preliminary findings of the GAO in October of 2000 in their
report, II Oct 2000 - ANTHRAX VACCINE: Preliminary Results ofGAO's Survey of
GuardlResetye Pilots and Airqew Membe!s. GAo.oI·92T, it became apparent that

151 House Government ReCOlDI Commiltet leSlimony, 29 8ep 1999 ami VIIS Tape 8egmmI ill ofThe
filii Lehnr News Hous's Oc:t 1999 broadcaston the -AnIIuax Dilemma.'
1521ntp;11www.d!!fg!!lqilfpmlJanI999l101211999 1121_ .him!
U3111omasD. Williams, Harttonf Courant, IS Ian 1999

Sec: hllp;/fcoIIraDt.dnow.comlorojec!slllllhraxlanthS,sIm
l.l4 '" Guard PiIotiMight RefuseAntlnx Vaccine",by RidIanf W.Jacgcr WisconainSlaleJourntl, 19 Jun
1999
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Indeed am8Jor negative readihess impact was inherent in implementation ofthe Antbrax
Vaccine ImmlmizationProgram (AVIP) ISS:

"Wbile many~ can influence an individual's decision to leave the military.
surveyed Guard and Rese!ve pilots and aircrew members cited the anthrax
immuniztlrion as a key reason for leaving or otherwise diqlng their military
status. SiJl(e September 1998, an estimated 25 percent of the pilots and aircrew
members ofthe GuaRI and Reserve in this population transferred to another unit
(primarily in a non-flying position), left the military, or moved to inactive status.
While severalreasons intluenctAl1heir decision.when asked to l'llIIk the one most
UnpoJtant factor, the ant.ImJJimm~ was the highest. followed by other
employment opportunities, and family reatlW. Further, about one in five (Ii
percent) left before ~iDg for mHitary retirement benefits. Additionally, 18
percent ofthose stilt·participating in or assigned to aunit reported·their intentions
to leave within the next 6 months. These individuals also ranked the anthrax
immunization as the most important factor for their decision to leave, followed by
unit workload and :&unily reasons. Each ofthese groups-those who have left and
those who plan to do so--hacI accumulated an avemge ofmore thaJi 3,000 flight
hotus, which symbolizes aseasoned and experienced workforce.

On our survey. most GItard and Reserve pilots and aircrew membeJs expressed a
positive.view toward general immuriizations. AJroost three out offour believe that
immwIizations are. eft'ective (74 percent), and more than lJaIf believe
immunizations to be safe (60 percent). However, their views on the anthrax
imrnuni7Jltion program and potential biological warfare immuni7Jltions in the
future are veJy dift'ereDt. P'or example, two out of three reported little or no
support fat the is,lthrax ptOgmm (65 peNent). Despite DOD's high-visibility
campaign to educate servicemembeJS about the anthrax immunization progtam,
only about cine in four believes that the infonnation provided on DOD's anthrax
Web site is timely (25 percent), 19 percent believe it to be comPlete. and 11
percent believe it to be accu.rate.lust 1in 10 (I I percent) believe the information
to be unbiased. Further, three out of fOlD'. indicated they would not or probably
would not take the shots ifthe anthrax immuni1.ation program were voluntary (76
pezcent). Eighty-seven percent, or almost 9.out of 1O~ indicated they would or
probably would have safety C9ncems if additional vaccines for other biological
warfare agents were added to the militaJy inunllllizationprogram.

Forty-two percent ofthe respondents repotted that they had received one or more
anthrax shots. Of those taking the shots, 86 percent reported experiencing SOIl1e

type ofJoc:al or $)'Ste!Dic reactions, for example,.a knot in the 81111 or joint pain.
For some reactions, the reported duzation was more than 7 days (for example,
limited armIbody motion and joint pain). Some of these reactions could have
implications for work perfonnance."

ISJh!Ip:!!www.gIl9.fJOY/new.itemsfdQl92t..p4f
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• #2 - Colonel Gastoll Randolph, USA - directorGrthe US Army AVIP
Agency.

COL GastoII Randolph on the reason vledue produdloa was _pendell

FiDdillg: Colonel Gaston Rudolph, DIrector of the DoD AVIP Ageney, ad otlter
senior mllitllry ofIkers have repeatedly IIJIde misleading SClltementi reprdiag the
reason anthral va"IDe production WIS supencled ill January 1998. His statements
are in conflid with testimony of senior defense officials, which he witnessed, and
statements made by FDA officials.

The statements below infer the closure ofthe anthrax vaccine manufacturing facility was
due 10 "renovations". rather than the real reason - multiple failures of FDA inspections
leading to the FDA to conclude in a 20 Feb 1998 report: !PJbe anthrax vaccine
manufal:turing process is not validated."

I. DoD preo brieftng, IS Dee 1997 - "problems found were not ia the a.thm
prodUetiOD UDe". On the day the AVIP policy was announced a general or flag
officer who declined to be named made the following false statement about the FOA's
March 1997 Notice ofIntent 10 Revoke the anthrax vaccine rrt8DlIfieturers lieelIse1S6

:

"Lost spring the Food flfId Drug A.dministl'Q/Jon notified the producer 01 the
vacciM - the Michigan Biological LamtDly -that they had some production
problems with regard to quality QS8U1'I.mte and production practices flfId they
needed top these. Those were Identified, Q lIItlIItlgtIIIBt plon 'NOS put in pfacs,
we worlred closely with the lab to do thtrI. The prtJ/JItms flIlIIJd weI'Ilfft ill th,
11III6,. prodtlCtklll Ilnt, thq "", in tJIh" II1IIIS 8/ tJther pttJdaets 8m,
prtHhtetd in dte /lib. ..

1 DoD press briefing, 5Aug 1999 - "UrbID legelld". Ageneral oftlcer who declined
to be named was abriefer at a press conference held to announce SeaetaJy Cohen's
fllSt bailout ofBioPort, including amore than doubling ofthe price ofthe vaccine and
an SI8.7 million interest·free loan. The anonymous general made the following
statementl5'1:

"The first [issue] Ihflt's 8011 ofhanging In the baclground QI/ill think needs Cl

d'11'ec1 Q1/8WU Is the FDA. having to shut the plant down for renovations. T1uIt~

tI1UJtJIU tJ1W tI/'" "." legtIUls or IOIIIetIIing JIItIt}1I8I keep cropping up.
Wep/gIfM4 It) dlltIIup/JuIt iowllltlllltltlemi:6 iL."

3. AIr Force Magazine, December 2000. Colonel Gaston Randolph, Director of the
DoD AVIP Agency, was quoted in the December2000 edition ofAir Force Magazine

"'See: http://www.defense!jnk.mi!lnews!DecI997/ltI2!.!99711t2ISmfp.htm!
ISfSec: b!tp:lIwww.c!efenselink,mj(lnews!Ausl299Ix08OS/999 xOIOSil!!t hlml



maIdn& a statement about the closure of the ll!lthnIx vaec.ine manuftwtwing that is
inconsistent with the admission beforeCongress by seniorDoD officials that the FDA
would not haveallowed the Michigan pIan1 to lIl8Il1Jtlwture any more wecinel58:

''The decision to 1laItp10dtJcJi0n ofthe vacctne alsQ war kIJ:en 11>'80me crltics as
evlt1ence that the ,hots are risiy. Bllt Rtnu/qlph Insists lJ waS not FDA tIltlt
ordered tile interrIIpt/bn In deJlvery of the shols. "Early on," he SfJid. "we
reo/Izedthat the originalfacility W()u/d1»1he large enough to bantfle the volume
ofproduclion we needed and approved (lJJ expanslonof. then was [MIChigan
Biologics Product InstiIute). It Is tile fllWvatkm, whkh ,.un new FDA
1IJ1J1r9Mv, tItiIlluIs tIlISI4 tile WlCdne sIJortIge. "

4. Hoase Al'JIled Sen'iees CotDmittee testimolly, 13-Jul2000. Colonel Randolph was
sitting with Deputy Assistant Secretaty of Defense for Chemical and Biological
Defense Dr. Anna Iohoson-W'megar and DepSecDef Rudy DeLeon when they
admitted, in the testimony quoted below. that the FDA would not have allowed the
Michigan plant to manufacture any more vaccine.1S This testlmony clearly rebuts
statements made by Colonel Randolph in the December 2000 Air Force.Magazine:

Mr. SHAYS. And the FDA basically shut down the old plant. Isn't that correct?

Secreta1y DE LEON. I wou1d ask Dr. Johnson.Winegar. since she has been out action
offic:er.

Dr.l0HNSON-WINEOAR. Sir. the FDA did not shut down the PI8nt. The plant was
scheduled for renovation and upgrade and that was initiated. In the meantime, these
10... .

Mr.SHAys. DidB't the FDA make Iteltar CItat they would IlGt approvemy more
froJI this old plantaad !bat tiey needed to aPgrade it?

Dr. JOHNSON.WINEOAR. Yes.

Mr. SHAYS. AIId tiat Is aDJ8tter ofpubnc reeom. comet?

Dr.l0HNSON-WINBGAR. Yes..

Sectetar,y DB LEON. emf.



Mr. SHAn. Didn't the FDA make it clear that they would net approve any more
from this old plant IlId that they needed toupple it?

Dr. JOHNSON·WINEGAR. Yes.

Mr. SMAYS. And that is amatter ofpublic reeord, correct?

Dr.l0HNSON-W'lNBGAR. Yes.

End ofexcerpted testimony.

5. FDA'. posltioD OD plam closure. The FDA's position was made clear in a25 June
2000 article in the Vancouver, Canada, newspaper The Provm. The article quoted
below was the result ofan extensiv~ interview with Mr. Mark ElengoJd, the deputy
director for operations at the FDA's vaccine divfsiOll, the center for Biologic
Evaluation and Research. The reporter wed Blengold to explain the significance of
the FDA's March 1997 "Notice of Intent to Revoke" letter to the manufacturer, and
the subsequent closure ofthe vaccine production line in January 1998:

"111 J997, the FDA gave notke that iJ would revoke the fIIlllIU/aclUrer's JicellCe if
it rJjtJ 1IOJ complyWiIb reguJations._ It

.....111 the three yean 1hove been in thit job, / have done it about three times,"
said Elengold, deputy director for operotio1l8 for the FDA.'s Centre for Biologic
Evtl/mtion Research. »

"It is It "" strious to9/. We view it • •• to be ",,;,l1ent to ." InjIUfttion • •
.wltere""get /I CfJ.rt toordo colllpl""'"'..

"The coTllfJf1llY fdled to comply camplellly emd a yeor later still faced the
possibility ojlosing its licence. flCCOt'ding to Elengold. II

"7h FDA iteM Dffpll11lltg l1Ie 1imIc,. in ptI1t _rue It word4 ".." left tJu
u.s. lkpru1JllefftofDel"'" - wb/cj 11.Just tumollMd tIl.t aII,oI4lm "",e
to ncelPe IIIlIJuv: vtItCilu - with no dtnrteBtIc SilIII'Ct. ..

"This it a orre-source prodrict 60 we tend to try to work WIth firms and put
addiIionDI monitoringsteps in to avoidmokinglhe licence, "SQidElengold.
7'Ite".~ JJtiJJIJt IIltI1kIII}tnInu1/LIIIlUt IV!fJt'JI1ed Id1MIIiu IItIll ".p/eIl
from 1M 1'tntlIga 6118 prnem.4 til 'elnllJth-lwIU" _"" 01"" DIII,p u.s.
pm411Ct1' o/1IIJtIma -cine,It IIltIJrding to 11II e.-ll to DND IlUdiul

"eaqlllll1ers in Febr.." lHt"
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ffEleBgold eoJJjirmeddlePentIlgon sit In 011 Gorddelllllo liseeollJJll#,)l In
which he 41stllSSedrevokingtil,1Ieence. n11iO

6. Natiolltd Aeadem)' of SeleneeJlllslitule of Meclilline position on the anthrax
vaceiDe manuf'aeturershutdoWD.ln a1mreport co-authored by Dr. PhilipRusseU
(MajGen, USA. ret), the former commander of the US Atmy medical research
facility at Ft. Detrick, the following reason is given :for the shutdownJ6J:

'The 11ItBlr(llCIUreJ' of the current .•hrtIt 'JItlCCine, BioPDlt has hod problems
meeting regulQ/OI')1 requirements tmtl stfJTldords, resulJing in CQStly program 10
upgrade the 1TItl1lI(actrlfing,proceGS ondfacUity so that it meets u.s. Food and
DrugAdministration (FDA) strmdards. " .

Impact ofthe uthraxvaccine PoJiq(AVIP)on mllitary eidture:

The House Government Reform Committee report on the DoD antIullx vaccine policy
made the following observatron about the inteJp1ay between the policy and .milllaly
cultuIe.

"7rust must be t4rned. It can he earned only with a degree 0/co. f1IId
openness that has not been the hallnttukofthe J.YlP to date. While claiming Q

new lIWtUeJle8$ 0/the need.for f/Iective rUk COJRlIIUnicotion, the Pentagon 811I1
mms 10 fllmJllI//st dldtulllitml, hetJvy Iumdtd prfJll9lldtt, tuld ad hominem
iIIIIIcIt8 wItenem tile rIsts. oj the fl1lIIuTlx 'J'IIeClne m eommllllicoltd 100
ejfectltJel, (JI' peISi$terd/y. /11 Q C1IlJrue basd on a chain ofco11llllQ1l(J and the
power 10 compel, attempts lit persutlBWn lI1Id educaliDn often dwolve into
intimidation LtJIJe/Ing tJllHlnen18 fJfIJ'IIII(Jlsc on4 ridkJJJng the lIIJeIJlgence ()I'

COli"" ofthose with Ieg/lilJlIIIe 1J1IeS/lo1l8 are not till methods 01modem Iisk
et1l11lJ1fl11ie1di8n. " Q196)

An example of the unprofessional aetioos of those ckarged with implementing the
~ vaccine policy is this ad hominem attack on.opponents oftile' anthrax vaccine by
the tonner direetor of the Arm)"s AVIP MencY. which was posted on DoD's antbrax
vaccine website from June-oetoberl999\Q:. :

"Much ofthe ha1vJ.wrlnglng lI1Id /)izom allegations about the vaccine i$ coming
from a'/Iocolminority ofpeop1e who think Ihe ':field" is where alormer worb ond
"Gortexll

Is one of/he Power Rtmgera. Most o/these jDlks have nwer spent a
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single moment in ht.mn" way a1Id have no appreciation 0/ wIult that sacrijlce
mea1lS-Q1lt/ they apenIy res/11ft the flllllted budget currently used tofl1lO1lCe our
nation', defense. ..

This stateJIIent was removed from the DoD anthrax vaccine website after ChairJnan Dan
Burton oftile House Government Refonn Committee made note of it duringahearing on
12 Oct 1999.

Impad ofAVIP 011 eivll-mllltary relatiODS.

The antbrax vaccine policy bas highlighted the inherent cOJdlict between active duty
military officers' blind obedience to a commander·in-chiefand citizen-soldiers who place
their first loyally to the CollStitution - the rule oflaw. The ftamers ofthe Constitution.
who created two Annies -one federal and one state - to act as a check and baIance.
anticipatecllhis conflict,l63 Increased reliance on the Guard and Reserve in the post-Cold
War era lias incrased the likelihood ofthese types ofconflicts.

Actions by senior militluy officers to defend a clearly political policy were evident when
a two-star Marine general publicly dismissed abipartisan Congressional committee report
critical of the anthrax vaccine policy, dangerously blurring the lines of respoII$ibllily
between civilian political appointees and military officers.l64

The antbrax vaccine bas placed the American citizen-soldier in conflict with senior
military leaders who iJlcreasingly equate their oath to IIIlppOrt and defend the Constitution
with suppol1ing and defending the tlXecutive branch. On a political le\'e~ the antbrax
vaccine policy represents a conflict between the Congress, which passed a new law
tequiring infmmed consent for military servicemembers in J99B and an executive Imtnl:h,
which bas willfully disregarded that law. Unfortllnately, the anned services committees
in both the Senate and the House - staffed by many former mnilary officers - appear
relu«arrt to enforce this lew(10 USC I W1).

TIle CODstqutllce orseaior military eflicerlsuppcn1iug I mandatory aatllnl[ vaeeiDe
policy widtovf Iillormed couent is ffult dtey bve sbielded dte PresideJIt aad
coltlllUder-iB<tieffrom blvlng to USlIme ae poltlal Uablllty, required orbim fa
Jaw, ofwaimJg senicenlelltbers' riglds orInformed COIISeJlI.

IQ AIalInderHamilton, COIIlIllelllins IlII the u.s. Conslitution, Article I, ScctioD 8, Fcdaalisl Papers 1129,
91an 1m
110 MOen Randall West, USMC, DoD press briefins. 17 Fu2000

See: http://www.cIcftaselint.millntwsifeb2000!t02112OOll10217g!.!l!m1
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CondusioB: the aatbJ'ax_epoBey is an American "Dreyfus Affair." 165

"NeQ1'ly J2 years f'tI$$ed before Drqfus' conviction was reversed Despite what
he htuJ endured, the stoic captain never lostfaith and returned to tile army: he
was promotedto ,~ rtmk ojlMjor andgiven the Legion ofH1»IOr. Still, like other
greaJ diYfsions among the French. the Dreyfus CflSe lW" ()/I NetIlI8e It ,,.,.,
I'istelflll1poI/ikM. Among the flIIIi..JJreyJilsards were conservatives stillopposed
to the outcome ofthe FreIleh Revolutiofl. Dr,,!1II4rds ISW ill tile ease G IIUfior
Issue, In4hldfllllfig/Jts, IItImpledIn the IUIIIfeof_tillseclll'11l.".

Just as the Dreyfus Atfair dishonored the French milifllly 100 years ago, the American
militaly leadershiP's pBssive acquiescenc:e to Mr. Cohea's force protection JIlIllll* has
revealed an epidemic ofcareerism~ moral decay in the American offk:er WIpS. Then,
a dGgl1l8tically CithoJic French militaly leadership defensively pelSlsted for elgbt years
in filIsely 8CQisiog aJewish ~mcer as a spy; today, America's generals blindly blame
internet disinfonnation for opposi.1ion. to the anthrax vaccine. The senior leadeI:s have
been aided by line commaride.rs who have c<iopemted in shielding fi:om Congress both
adverse reactions and the r~tion itnpact of the vaccine. MiIitaiy leaders have placed
tesuIts before process bY either acceding to the~ of the law or by willtillly
subverting the Cong18 Constitutlonal ovemgbt responsibilitr. In time this will co.me to
be seen as a stain on an American ofticer corps that collectively refused to expose a
falsthood - thatrisk canbe inoculatedaway - toprote« their eateeIS.

liS Professor MicbaeI Sinclair, "TheAftiir - 'l'hoCaseofA\W1>rc)tfus", Wake Forest Ullivenily
See: htgrJlwww.wfu.ecfut.;Jinc1ajrJdmYftJs.htm

See aIso Professor lean-Max Ouieu, "Chronologyofthe DreyfusAtfair", Georgetown
University, May2000. at Iltlpiflwww.georgetowJLedulf!Uieulchronology.htm
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SeetfonJ
Reeommendatiolls

• Stop the anthrax vaccine immunization progJam immediately until the FDA
specifically licenses the anthrax vaccine for inhalation anthmx or the Commander-in­
Chief (President) waives servicemembers' right of informed consent in aeeardance
with federal law.

• Stop the anthrax vaccine immunization prognlII1 immediately until the FDA certifies
thai the manufacturer has met all federal regulatory standards and only newly •
produced vaccine is used or the Commander-iJJ.Chief (President) waives
servicemembers right ofinformed consent in aceordanee with federal law.

• Congress sftouJd establish a presumption of sel\Iiee-connected injury for eertain
medkal conditions resulting ftom the anthrax vaccine and direct both the DoD and
OVA to acknowledge the sick: and to provide adequate long-term medical care and
disability payments for those made sick: by the vaccine.

• Congress should establish independent, civilian oversight of the military practice of
medicine. The DoD-sponsored Anned Forces Epidemiological Board has proven
inadequate to this task.

• Congress should change federal law to delineate that promotion ofpublie health is the
sole the responsibility of the Centers for Disease Control, that the FDA is solely
responsible for the regulation ofdrugs and biologics (vaccines~ and, specifically, that
FDA is responsible for regulating DoD's use ofdrop and biologics (vaccines).

• The new Secretary of Defense should direct DoD to tom:ct the military records of
Servicemembers punished. discharged, or court-martialed for opposition to the DoD
anthrax vaccine immunization prognlII1 and compensate them for all fines, garnished
pay, legal costs, and medical bills they have inellrred.

• The new Secretary of Defense and Secre1Bly of Health and Human Services should
request a Department of Justice-led investigation of the DoD and FDA officials
responsible for implementation of the anthrax vaccine immunization progIam. The
investigation sbou1d recommend administrative action or indietlnents ofofficials who
have misled Congress about the impactofthe AVIP policy on thehcaIth and retelltion
of Servicemembers; for violations ofthe federal law on infonnecl consent, the Food,
Drug, and Cosmetic Act, federal contracting regulations. and DoD and Service
regulations.
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THE WHITE HOUSE

WASHINGTON

lDm APR 7..7 PM 3: 5'Q

OSD
WHITE HOUSE SECTION

April 25, 2001

MEMORANDUM FOR

FROM:

SUBJECT:

PAUL WOLFOWITZ

KARL ROVE

GULF WAR SYNDROME AND ANTHRAX

Here is material which has been sent to me by Ross Perot regarding the Gulf War Syndrome, as
well as some material on the Anthrax vaccine problem.

He also offered me a packet of materials from the Lydon LaRouche crowd about Richard
Armitage. but I turned him down.

I do think we need to examine the issues of both Gulf War Syndrome and the Anthrax vaccine
and how they can be dealt With. They are political problems for us.

W00554 01



Players in the Clinton Administration's Program

to Cover up the Gulf War Illness Problem

(See list of o~ganizationabbreviations attached.)

After expending $500 million over the past eight years in the Clinton

Administration's response to the Gulf War illness, the massive govemment effort

led by the Clinton White House has, by their own repetitive admission, made no

progress in understanding the disease or helping the injured veterans. All positive

contributions have come from outside the govemment by research groups funded

privately and working at odds with, and often under duress from, the government

effort. Early in the investigation, Clinton officials established a policy that the

soldiers were suffering from the effects ofstress and have attempted to make the

science conform to this conclusion. The effort has involved scientific and financial

corruption on a massive, systemic scale involving high level officials in numerous

agencies -- all directed at creating the outward appearance of a large scientific

effort, all the while obscuring the problem and dismissing the ill veterans.

The immediate reason for the lack ofprogress has been negative, defeatist

and obstructive leadership by government officials in positions that oversee the

research. This leadership has consistently expressed the view, ''There is'no Gulf

War syndrome, and we will never know what caused the illness." All officials who

came into positions ofresponsibility over this issue during the Clinton

Administration had to subscribe to the view as ~ loyalty test. Not unexpectedly,

this attitude in leadership has resulted in a large portfolio ofresearch intended to

disprove the presence of an illness, to attribute the symptoms to '~stress," and to

cover up in-theater chemical exposures that may have caused the problem. Most
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scientists who could have contributed positively were repelled initially, and the few

who ventured into the research were either subjected to harassment and loss of

funding or were unfairly discredited.

Most ofthe negative research leaders are still in place. In the final months of

the Clinton Administration, many ofthem were moved from appointed positions to

permanent civil service jobs, where they can continue to obstruct the investigation.

Others have moved out to consulting positions in universities and military

contractors, such as RAND, where they continue to influence policy and

orchestrate the cover up under lucrative consulting agreements or grants from their

former colleagues.

In contrast, over the past 15 years under positive, enlightened research

leadership at NllI and CDC, understanding ofthe HIV/AIDS problem has

progressed from nil where virtually all sufferers died, to today's nearly complete

medical understanding ofthe disease, highly effective treatment and a promising

vaccine. Ifour country can do that for HIV/AIDS, surely we can do even better for

the equivalent offive divisions ofU.S. service men and women who were

chemically wounded on the field ofbattle, serving their country.

To do this will require a complete change in research leadership, replacing

the negative, defeatist echelon with a new cadre ofpositive, encouraging leaders

who will take responsibility to ~hieve progress. It should be made clear that their

future performance will be measured by their ability to involve top sc,ientists

around the country to achieve a deep scientific understanding oftheproblem,

develop effective treatment and devise practical means afpreventing this problem

in thefuture, just as NIH has successfully managed the HIVIAIDS research

initiative. (I understand that a couple ofyears ago there was a move to transfer the



entire GulfWar illness investigation to NIH where positive leadership might

produce a research breakthrough, but NIH declined fearing harassment and

retribution from VA and DoD ifthey got involved.)

The following is the best list ofthe negative leadership that can be put

together. Suffice it to say that this is not all of the hidden obstructionists planted in

key positions as the Clintons left office. However, moving these key people out of

positions of influence over this issue will not only remove the most visible

problems but will serve notice to others that the new administration will not tolerate

negative, defeatist leadership when it comes to ensuring the health ofour military

force. Note that this list includes both current and retired government officials, all

ofwhom appear to be either directing the research programs or strongly

influencing them tlttough outside consulting roles. DoD corruption was allegedly

orchestrated through Rudy DeLeon, Deputy Secretary ofDefense under Cohen;

whereas, VA corruption was allegedly managed through Frances Murphy and John

Feussner. Corruption in funding was managed through Army Surgeon General

Ronald Blanck and Ft. Detrick's USAMRAA operation. Negative leadership in

these areas appears to be the most critical obstructions at this time.

VA Central Office

From the beginning VA has played the predominant role in negative scientific

leadership in understanding the illness. Now as more and more GulfWar veterans

leave military service, the problem is increasingly a VA concern. Ofthe three

divisions ofVA, the Health Division is where the greatest obstruction has resided;

the Benefits Division has generally been helpful as far as their limited resources go.
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Frances Murphy, MD, MPH

Murphy has been the undisputed principal leader of the negative

research policy throughout the Clinton Administration. With no

research expertise, from the beginning she has promulgated the

doctrine that the problem is unsolvable and exerted strong influence

throughout the government. To ill veterans she is a central symbol of

the government's duplicity in its research effort. Her departure is

essential.

John R. Feussner, MD

Head orvA Research, Feussner has done the most to discourage

productive researchers and unfairly influence research funding to

favor stress researchers. An outspoken proponent ofthe "we'll never

know what it is" doctrine, he is known as a research leader who

rewards his research friends and quietly disposes ofhis research

enemies by undermining their grant funding, regardless ofscientific

merit. For two years Murphy and Feussner have suppressed

publication ofa large VA study that clearly demonstrates a unique

new GulfWar syndrome with a strong causal link to nerve gas

exposure, while they continue stating publicly that there is no Gulf

War syndrome. Feussner is tight with Rep. Christopher Smith, new

chair ofthe H;ouse Veterans Affairs Committee, but quietly continues

to do th~ most damage ofanyone to research on GulfWar illness. His

departure is essential.

Kelley A. Brix, MD



Devoid ofresearch experience or credentials, Brix was Bernard

Rostker's personal assistant while OSAGWI (see below) was covering

up chemical exposures and harassing productive researchers. With the

change in administration, Feussner brought her into VA as chiefof

research on GulfWar illness (the fox guarding the hen house). Her

departure is essential.

Roger Kaplan

Formerly a public relations officer with OSD in the Clinton

Administration, Kaplan was detailed to PSOB to assist Rudman in

exonerating Rostker and OSAGWI. His outspoken motto has been,

''The only problem with GulfWar veterans is that we didn't manage

the press soon enough." He is a master ofspin with no concern for

scientific accuracy or truth. From inside VA, he continues feeding

inaccurate information to the press to misrepresent research fmdings

and disturbing VA disability data. With the change in administration,

Feussner brought him over to VA to spread disinformation as PR

director under Brix. His departure is essential.

Mark Brown, PhD

Brown is head ofenvironmental research for the VA system.

Although he may be a salvageable research leader, he has shown

negative leadership under his mentors, Murphy and Feussner.

Robyn Y. Nashimi

Nashimi was a highly negative and manipulative staffofthe PAC in

the 1995-1998 time frame (see PAC below). After playing a major

negative role in determining the direction of GulfWar illness research



in that time frame, she took a permanent positIon in the VA Central

Office, where her negative influence is ever present.

Timothy R. Gerrity, PhD

Gerrity was Brix' predecessor in directing GulfWar illness research

for the VA Central Office. After years ofharassing researchers to

look only at stress, a veritable psychological reign ofterror in research

circles, he retired from VA and joined Georgetown University, where

he directs a large grant that was negotiated during his VA tenure. He

continues to consult and playa role in GulfWar illness research

leadership as a consultant. This relationship should end.

Office ofSecretary ofDefense, DoD

The OSD coordinated activities ofall DoD agencies and offices and interfaced with

VA Central Office by means ofthe Persian GulfVeterans Coordinating Board

(pGVCB).

Rudy DeLeon

Deputy Secretary ofD~fense DeLeon was ostensibly the top policy

person in DoD on GulfWar illness. Rostker tOok his orders from

DeLeon in shaping OSAGWI and the cover up. It is not clear whether

DeLeon answered to Cohen, to Busick in the White House, or

elsewhere. DeLeon allegedly was involved in other finan~ia1

corruption involving large defense contracts. This should be

investigated.

OSAGWI, OSD, DOD (RAND)
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In early 1996 when the media was pressing VA and DoD to find the cause ofGulf

War illness, the Clinton Administration created OSAGWI (Office ofthe Special

Assistant to the Sec. Def. for GulfWar Illness) to "take the issue out ofthe media."

While VA led the cover up ofthe illness, OSAGWI led the cover up ofthe

chemical exposures that appear to have caused it. OSAGWI thus became a 200­

person, $35 million per year public relations operation, whose mission was to

"investigate" every report ofchemical exposure in the war and manufacture an

investigation to refute it and discredit the soldiers or researchers making the report,

regardless ofthe true circumstances. Scientists staffing the Presidential Special

Oversight Board (PSOB) to investigate OSAGWI's reports, found them to be thinly

veiled propaganda devoid ofscientific merit, although PSOB head Warren Rudman

successfully obscured the criticism (see below). Although OSAGWI's charter has

been renewed for five more years, there is a real question ofwhether OSAGWI is

needed, and an investigation into corruption should be conducted.

Bernard Rostker, PhD

Rostker, a 30+ year Democratic political appointee, has regularly

worked for the Pentagon 'during Democratic administrations and for

the RAND Corporation when the Democrats are out ofpower. For

example, he was head ofthe draft board in the 1970s. He is a

tenacious propagandist with no concern for truth or the interest of

injured soldiers. A whistleblower has stated that when Rostker came

into his OSAGWI office in 1996, he held a meeting with Sue Bailey

and other key DoD officials and announced that the new policy is that

the GulfWar illness is due to stress and any who stay must agree to

enforce this policy. His office unabashedly manipulated the truth to
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cover up the widespread chemical exposures and illness ofD.S. troops

in the GulfWar. He let allegedly illegal sole-source contracts to his

cronies at RAND to produce "scientific reportsn giving cover to his

positions and activities. The RAND report on stress was the subject of

a scientific misconduct accusation. On the charge RAND officials

admitted guilt but never corrected it; instead, they published a public

attack to discredit the accuser. With the change ofadministrations,

Rostker just moved back to RAND where he continues directing his

former colleagues still in positions in the VA Central Office and

OSAGWI.

Kelley A. Brix, MD

Brix was Rostker's personal assistant and policy analyst at OSAGWI.

She was ever-present in GulfWar research forums, taking notes,

developing propaganda, and engineering efforts to discredit productive

researchers. With the change ofadministration, she moved to a

permanent position under Feussner in the VA Central Office.

Retired Admiral Vesser

Another ofRostker's long-time deputies in OSAGWI, he is acting

director ofOSAGWI until a new director comes aboard. He has been

a loyal Rostker lieutenant in the cover up, and is continuing the

program. Since Rostker's replacement will have been chosen by the

same leadership, the person should be evaluated carefully before

perpetuating him.

Michael Kilpatrick, MD

A retired military physician, Kilpatrick has been the public spokesman
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for OSAGWI, espousing the "we'll never know what this is" doctrine

and traveling around the country trying to convince ill veterans that

the government is doing everything it can to help them, when in fact it

is doing nothing productive. To the ill veterans, he is a symbol ofthe

government's contempt for military veterans.

William Spance, JD

Lead attorney for OSAGWI, Spance was instrumental in crafting the

legal strategy to give Rostker cover in his activities to obscure the

GulfWar illness. Recently Spance has had a change ofheart and has

become very negative on Rostker. Under oath and with pressure, he

might be willing to tell how the cover up was orchestrated.

Presidential Special Oversight Board for Department of Defense

Investigations of GulfWar Chemical and Biological Incidents (PSOB)

In 1998 President Clinton appointed former Senator Warren Rudman to form the

PSOB to quell the mounting criticism ofOSAGWI by veterans who were accusing

them ofcovering up chemical exposures underlying the GulfWar illness.

Scientific staffers from EPA and NIH, assigned to review OSAGWI's reports for

the PSOB, wrote devastating criticisms ofthem. Rudman intimidated the scientist

staffers, altered their reports, ignoring their objections, and concluded that the work

ofOSAGWI and Rostker was valid and credible and that stress is the main cause of

the GulfWar illness. One ofthe scientist staffers, William H.. Taylor, PhD, a

toxicologist detailed from EPA, wrote a lengthy resignation letter accusing

Rudman and colleagues on the PSOB ofspecific counts ofaltering reports and

covering up. Under threats ofdismissal from the PHS arranged by Rudman, Taylor
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was forced to write an apology, and the outrageous P80B falsifications stand.

Warren B. Rudman

Rudman is known to act as a front man for intelligence. Over the past

several years he was put in charge ofthe Los Alamos security lapse

and the PSOB investigation on the GulfWar illness. In the Los

Alamos investigation he pinned the lapses on Win Ho Lee, who was

later exonerated by a court. In the PSOB he appears to have openly

and brazenly falsified reports to maintain the cover up ofthe role of

chemical exposures in causing GulfWar illness and to exonerate

Rostker and OSAGWI.

RADM Alan M. Steinmant MD

A retired Coast Guard and Public Health Service admiral, Steinman

took the main role ofaltering the scientific staffreports and

developing the false final report in praise ofOSAGWI and Rostker

and advocating the stress theory. He served an understudy role to

Rudman, who is grooming him to collaborate in lucrative consulting

jobs with government agencies.

RADM Paul E. Busick

Another retired Coast Guard admiral, Busick was the overall director

ofthe Clinton Administration's entire response to the GulfWar illness

problem. As ~ White House fellow reporting to Hillary Clinton, he

coordinated the research and political activities ofVA, DoD, CDC,

NSC, 10M and various appointed advisory committees (PAC, PSOB,

etc.) on this issue. He worked closely with Rudman and served on the

PSOB.
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Michael E. Naylon

A retired army colonel, Naylon was the executive director ofthe

PSOB, carrying out Rudman's orders, including the intimidation of

the scientist staffers. After his role in the cover up, he received a

promotion to another job in the Pentagon.

Roger Kaplan

Served as the PR director ofPSOB. When PSOB ended, he moved to

a key PR position overseeing GulfWar illness research in the VA

Central Office (see VA Central Office above).

Office of the Assistant Secretary ofDefense, Health Affairs

In the early years ofthe GulfWar illness investigation (1992 - early 1996), OASD­

HA was the lead office in coordination with the VA Central Office (Frances

Murphy and Tim Garrity)..

Stephen Joseph, MD, MPH

As ASD-HA from 1994-1996, Joseph was among the first to press the

stress theory and advocate discouraging other lines ofresearch. He is

known to have called in both DoD and university researchers who

were exploring chemical theories to berate and intimidate them. He

basically shut offall meaningful epidemiologic and laboratory

research on GulfWar illness in the government and instituted the $150

million CCEP program, meaningless physical examinations and

routine laboratory tests for 60,000 ill soldiers. By relying on

superficial test, this program was calculated to show nothing and thus

confIrm that the soldiers had no real illness. When his inept
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management of the problem led to persistent fire from the media,

Joseph was asked to resign, and OSAGWI was established to mount a

more effective cover up under Rostker's leadership. Joseph left the

government in 1996.

Sue Bailey, MD

Assistant Secretary ofDefense, Health Affairs, after Joseph and

personal friend ofHillary Clinton, Bailey has worked closely with

Bernard Rostker to ensure that DoD personnel supported the stress

theory in all research and political interactions with Congress. She

was allegedly in the 1996 meeting when Rostker is said to have

declared the stress policy. She reportedly has left office with large

financial grants approved under her tenure. This should be

investigated.

David H. Trump, MD

Naval captain Trump has been a central operative in executing the

GulfWar policy, working closely with Bernard Rostker and Sue

Bailey.

James R. Riddle, DVM, MPH

As an up-and-coming Pentagon operative in OSD, Riddle has been all

too eager to disparage legitimate research toward understanding the

GulfWar illness and collaborate with Murphy, Feussner, Rostker,

Brix and others leading the negative research doctrine. He has little

research training or experience but has become ~eader ofresearch on

force readiness. He is a highly negative influence.

Edward D. Martin, MD
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Martin has been an outspoken and aggressive spokesman for the stress

theory and the negative approach to research on Gulf War. illness.· He

has been the public defender ofthe government's failed research

program, particularly in relations with Congress.

Naval Health Research Center, Center for Deployment Health Research (San

Diego)

This organization conducts epidemiologic research for DoD. Although this could

be useful, the organization has been under extremely inept scientific leadership.

Consequently, its products have been largely a waste oftime and.money. After

millions ofdollars ofresearch on GulfWar illness, no positive findings have

resulted, and yet this group is celebrated by the negative research leadership. The

group collaborates with an inept statistician from DC San Diego, James D. Knoke,

located nearby. Currently, the center has suppressed the results ofa large study

from his organization demonstrating adverse effects on reproductive function of

GulfWar veterans compared with soldiers who did not serve.

Gregory C. Gray, MD, PhD

As director ofresearch atthe San Diego Naval research program,

Captain Gray, has directed a large staffofresearchers, all dedicated to

disproving the association ofall illnesses with service in the GulfWar.

His prolific reports have been refuted by scientists in the private

sector. He is to retire from the Navy this summer, but has already

arranged extensive consulting relationships with the Naval Health

Research Center, his current military research organization. Because

ofhis pervasive negative leadership, these consulting relationships and
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all further contact with Gray should be eliminated. Because of the 

likelihood that he has handpicked his successor for the same ideology, 

his successor's appointment should be held up pending an 

investigation of his suitability to exert positive leadership to find 

meaningful answers. 

Ft. Detrick Procurement Activity 

Virtually all funding for R&D on the Gulf War issue and anthrax immunization 

have been funded through the U.S. Army Materiel and Acquisition Activity 

(USAMRAA and USAMRAMC). This activity has been thoroughly corrupted to 

control the direction of science by funding scientific investigators and projects that 

can be counted on to support the stress theory and dispel the presence of real 

disease in Gulf War veterans and to deny funding to those who would explore the 

disease with scientific honesty. To accomplish this control while maintaining a 

veneer of scientific integrity, USAMRAA routinely submits all grant proposals to 

"peer review" by a private contractor, the American Institute of Biological 

Sciences (AIBS). In contrast to the NIH peer review process, where reviews are 

done by standing "study sections" whose members' identities are regularly 

published and open, AIBS reviews are done by secret panels of hand-picked people 

whose names are never revealed. Government policy supporters, such as Kelley 

Brix (see above), are known to have served on the secret AIBS review panels. This 

unaccountable, secret system has opened the door to wholesale corruption, not only 

using the public funding mechanism to control the direction of science but also to 

channel large grants to retiring government officials as a reward for conformity. 

Government research leaders have vehemently criticized any researcher who 
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receives private or government funding outside of their "peer review" process, 

because this threatens their control over the research direction. Other means of 

controlling research have included the ability to slow and withhold human subjects' 

protection approvals and to use audits to threaten or embarrass nonconforming 

scientists. 

Gen. Ronald Blanck, DO 

As Medical Director of Walter Reed Army Hospital in the early 1990s 

and Army Surgeon General from 1996 to 2000, Blanck was a central 

figure in the medical preparations for the Gulf War and for the 

investigation after the war. He was a member of the PGVCB and 

worked closely with Rostker, Bailey, Murphy, Feussner and others in 

orchestrating the stress theory and the effort to constrain research to 

the policy line. He was ultimately responsible for all procurement 

through Ft. Detrick and personally controlled human subject's 

protection reviews and audits. After retiring in 2000, Blanck is 

rumored to have taken large Ft. Detrick grants and contracts to the 

Univ. ofNorth Texas medical school where he became president. A 

whistleblower has implicated Blanck in wrongdoing. Blanck's current 

grants and contracts should be investigated, and the role being played 

by his successor should also be studied. 

Gen. John S. Parker, MD 

Assistant Surgeon General of the Army under Blanck, Parker has 

headed the Ft. Detrick procurement system and has been instrumental 

in translating Blanck's policy into contracting practice. He directly 

supervises Lebo, Friedl, Little and others in the contracting operation. 
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Craig Lebo 

Long time head of contracting for USAMRAA, civilian Lebo is a 

professional contracting officer, who runs an efficient contracting 

operation according to directions from Parker. He seems to be a good 

civil servant caught in a corrupt system but generally discharging his 

duties impartially. 

Lt. Col. Karl Friedl, PhD 

Contracting specialist Friedl has been in charge of Gulf War research 

contracting since the mid 1990s. He has shown extreme zeal in 

soliciting stress researchers and discouraging others. He is the hatchet 

man for ensuring that research follows policy and appears extremely 

clever and devious. 

Joe Little 

A contracting technician under Friedl, Little has been the one to 

execute much of the Gulf War contracting. Though only a 

functionary, he probably knows how the corruption works and, if 

placed under oath with some pressure, would probably tell all. 

General Accounting Office 

Over the past eight years, three GAO investigators (Drs. Sharma and Chen and Ms. 

Zukerman) have led the only investigation that has consistently uncovered the truth 

about what is going on in Gulf War illness research. They have consistently 

exposed wrongdoing and accurately informed Congress of the problems. I recently 

wrote a letter to the head of GAO congratulating him for the work of these three 

fine GAO investigators. Shortly after I wrote the letter I found that the head of 
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GAO had just removed these three individuals from investigating the problem and 

appointed two DoD-friendlies to succeed them. I fear that GAO has succumbed to 

the negative policy, and will no longer contribute to a positive solution. I realize 

that GAO is Congress' responsibility, but someone needs to clean house there too. 

David M. Walker 

Clinton-appointed U.S. Comptroller General Walker, head of GAO, 

made the decision to take Sharma, Chen and Zukerman off the Gulf 

War investigation. 

Henry Hinton 

Hinton was apparently GAO's quiet liaison with Deputy Sec. Def. 

Rudy DeLeon who was coordinating DoD responses to Gulf War 

illness. Hinton ailegedly negotiated many GAO positions on DoD 

issues before the fact. 

Uniformed Services University of the Health Sciences, BetheSda 

Gary D. Gackstetter, DVM, MPH, PhD 

Former chief of si:aff for Stephen Joseph, MD, Asst. Sec. Def. Health 

Affairs from 1994 to 1996, Gackstetter has been a constant organizer 

of policy and research to disprove the Gulf War iliness. After Joseph 

was fired for allowing the problem to grow in the media, Gackstetter 

joined the faculty of the USUHS, where he continues to dabble in 

research toward negative conclusions. 

Centers for Disease Control and Prevention (Atlanta) 

From the early Clinton administration, CDC has been largely kept out of the 
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investigation despite its preeminence in investigating epidemics of this sort. They 

were asked, however, to provide a liaison to the Persian Gulf Veterans 

Coordinating Board (PGVCB), which coordinated the activities of all agencies in 

the matter. 

Drue H. Barrett, PhD 

Dr. Barrett has been the CDC representative since about 1998, after 

the first representative resigned in quiet protest at what was 

happening. She has embraced the government stress theory and 

worked enthusiastically to sustain the view. 

William Reeves, MD 

Around 1994 Congress mandated that CDC conduct an epidemic 

investigation in five Pennsylvania Reserve units. Drs. Keiji Fukuda 

and William Reeves headed the study. They eventually published a 

paper that, uncharacteristic for CDC, went beyond their data to claim 

that the illness was due to stress. Subsequently Fukuda asked for a 

transfer out of the Gulf War project, leaving Reeves to represent the 

stress theory in congressional hearings and scientific meetings. 

Presidential Advisory Committee on Gulf War Illness (PAC) 

In 1995 President Clinton appointed the PAC to study all scientific information on 

the Gulf War illness and evaluate the government's response. The chairman, Joyce 

Lashof, had been a long-time colleague of Stephen Joseph, ASD-HA (see above), 

who was instrumental in her appointment. She, along with Landrigan and 

Hamburg, relentlessly pushed the stress theory and belittled other ideas. Initially 

the other PAC members went along. However, as the PAC's term was expiring in 
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1998, the other seven PAC members broke with the three stress advocates and 

formed their own subcommittee. When U.S. troops were again deployed to 

Kuwait, this group wrote a dissenting letter to the President warning of the possible 

effects of low-level nerve gas. The three stress advocates continued beating the 

stress drum and were rewarded with further consulting opportunities in the 

administration; whereas, the other PAC members returned to obscurity. 

Joyce C. Lashof, MD 

A 30-year bureaucrat with the Office of Technology Assessment and 

formerly supervised by Stephen Joseph, around 1994 Lashofretired 

from government service to the Berkeley School of Public Health as 

president and fundraiser, only to be appointed by the Clintons to head 

the PAC. In that position she railroaded the stress theory through the 

committee and has tenaciously promoted it ever since. When the most 

recent !OM committee was formed to review Gulf War illness issues, 

her close colleague Patricia Buffler of Berkeley was named to the 

panel, where she is said to have exerted vigorous influence for the 

stress theory. 

Philip Landrigan, MD 

An academic scientist involved in occupational diseases at Columbia 

University medical school, Landrigan served on the PAC as one of the 

main proponents of the stress theory of Gulf War illness. He is an 

active government consultant and aspiring government agency head, 

who recently finished second for the appointment to head NIOSH. He 

appears to have been willing to support the stress theory vigorously to 

climb up the lucrative consultant ladder. 
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David A. Hamburg, MD 

A highly respected staffer for the Institute of Medicine, Hamburg was 

the third stress theory advocate on the PAC. As a longtime leader in 

the Institute of Medicine, Hamburg was in a position to influence the 

membership ofiOM committees of scientists appointed to review 

scientific evidence on Gulf War illness. 

Robyn A. Nashimi 

Former associate ofLashof at OTA and head staffer for the PAC, she 

orchestrated the stress theory support during two years of PAC 

activities. When the PAC ended, she took a job in VA Central Office 

(see above). 

RAND Corporation 

Bernard Rostker, a former RAND employee, directed allegedly illegal contracts to 

RAND to obtain predictable "scientific opinions" in support of his nefarious 

activities. RAND's activities should be investigated and greater scrutiny given to 

any government contracts they receive in the future. 

University Researchers Playing Major Roles in the Cover up 

As early as 1994 when Joseph arrived, DoD and VA have been searching for 

scientists who would investigate only stress or obtain negative results on chemical 

experiments and thus sustaiu their policy position. The following are a few of the 

more notorious such collaborators. 

Simon Wessley, MD and colleagues at Kings College London 

A well known psychiatrist who developed a reputation for attributing 
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chronic fatigue syndrome to psychological causes, Wessley has been 

the darling ofthe Defense Department in the GulfWar illness 

investigation. He has been heavily funded for studies that would 

never have passed peer review at NIH. 

Barry W. Wilson, PhD 

UC Davis professor and long time DoD contractor, has been awarded 

contracts to study the effects oflow-level nerve gas on brain function. 

Years have passed since he received funding and little has come out 

of his laboratory. Other qualified researchers who proposed the same 

experiments but who had less government connections were denied 

funding. Given·the central importance of this line of research and the 

difficulty of the problem, numerous parallel research efforts should 

have been funded and set to work rapidly years ago. This smells like a 

setup to reach a false conclusion. 

Bradley N. Doebbeling, MD, Msc 

University ofiowa medical school and Iowa City VA medical center 

associate professor, Doebbeling and colleagues were originally funded 

outside peer review by an Iowa senator. Although their findings do 

not support the stress theory, they have claimed that to be the case and 

have received generous refunding. 

While a more complete list could be generated, these examples suggest the need to 

review of the many grants and contracts that have been funded by the Clinton 

Administration to determine which are likely to be productive. 
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List of Organizational Abbreviations 

AIBS American Institute of Biological Sciences (private contractor) 

ASD-HA Assistant Secretary of Defense, Health Affairs (top medical office 

in Pentagon) 

CCEP 

CDC 

DoD 

EPA 

GAO 

10M 

NIH 

OSD 

PAC 

PGVCB 

PSOB 

OSAGWI 

OTA 

RAND 

Comprehensive Clinical Evaluation Protocol or Program 

Centers for Disease Control and Prevention (Atlanta) 

Department ofDefense 

Environmental Protection Agency 

General Accounting Office (reports to Congress) 

Institute of Medicine, National Academy of Sciences ('supreme 

court" of medical research) 

National Institutes of Health 

Office of the Secretary ofDefense, DoD 

Presidential Advisory Committee on Gulf War Veterans' Illnesses 

(Joyce Lashof, chair) 

Persian Gulf Veterans' Coordinating Board (coordinates research 

on among agencies) 

Presidential Special Oversight Board for Department of Defense 

Investigations of Gulf War Chemical and Biological Incidents 

(Warren Rudman, chairman) 

Office of the Special Assistant (to the Secretary of Defense) on Gulf 

War Illness (Bernard Rostker, head) 

Office ofTechnology Assessment, HHS 

RAND Corporation (private think tank, supported mostly by DoD 

contracts) 

USAMRAA U.S. Army Materiel and Acquisition Activity, Ft. Detrick, Md, DoD 

VA Department ofVeterans Affairs 
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(b)(6) 

October 9, 1998 

Tbe l'lalideiDt 
The White House 
Washin~ DC 20500 

Dear Mr. President: 

The military sbould study the effecls of chemical weapons on humans, make vaccines, keep up-tO­
date medical recorda of exposures,and research the chemicals used in the weapons. 

Seven yeara after 1be Gulf War wi1h Iraq, veterma started showing signs of a serious i1lDess. Some 
1bink this illnesa was cauaed by nerve saa but that baa not been proven as the key factor. However 

oaeof die ckfioatefadaa in caJSing ~;;i~=~ that they were subjected 10 ~in Iraq. This iDDeas that se;r;; cafQOUifW8fsyndrome_:)'.bU1d ~ve been prevented if the 
llliby would bave developed vaccmes, kept___ _ of sohljers exposures, or even 
resean:hed biological weapons more closely. Due to this lack of preparalion many veterans suffer 
daily wi1b m illnesa that c:ooJd bave been prevented. Tbia c:os1ly mishap couldbe preveoted in 1be 
fulute if our military would take time to research and study chemical and biological weapons. 

Ia C011C1usioo, our militay should take serious adion such as: studing the effects of cbemical 
weapons on hUIDI!IS, making vaccines. keeping up-to.date records of exposures. and research the 
chemicals 1llled in 1be WIDI()OG81be soldjcn will be subjected to. Tbia should all be taken into 
consideration to inaw:e or at least limit the possibility of this ever happening again. 

lteSpectfu1lJ youra, 
(b)(6) 

OSA~ 

NOV 12 1998 
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(b)(6) 

OFFICE OF THE SECRETARY OF DEFENSE 
1000 DEFENSE PENTAGON 

WASHINGTON, DC 20301-1000 

JAN 11 1999 

Fl"lUlkenmuth, Michigan 48734 

(b)(6) 

Thank you for yom recent letter to President Clinton regarding Gulf War illnesses. As 
tbc Special Assistant to the Deputy Secretary of Defense appointed to oversee the Department of 
Defense (DoD) investigation of Gulf War illnesses. let me assure you that my number-one 
priority is the health and welfare of our Gulf War \·eterans. We are committed to a thorough, 
complete, and public investigation. 

In your letter, you stated that you believe the illnesses our Gulf War veterans are 
e.xperiencing are a result of exposure to chemicals and that such exposures could have been 
prevented with better preparation. 

First, the United States military is always evaluating the weapons available to our 
potential enemies and the threat these weapons pose to our personnel. We continuously train to 
fight in all types of environments, and that training includes the possible use of chemical and 
biological weapons. Additionally, the forces 's chemical agent detection capability is strong. 
Milillary units are equipped with active chemical alanns and passive detection kits designed to 
detect a broad range of chemical agents. Units are also staffed with personnel trained in 
defensive measures for countering a chemical threat. 

During the war, false alarms did occur. Detection equipment is, by design, extremely 
sensitive to any suspected chemical warfare agent. allowing sufficient rime for troops to respond 
to a chemical threat. When the alann sounds, troops put on protective clothing and masks and 
trained personnel double check the detection equipment for the presence of chemical warfare 
agents. While this procedure may result in some false alarms, the overall result is a forewarned 
and protected force. Part of our investigation includes verifying the final analysis of the false 
alarms. 

The military has an active vaccination program. In general, before deploying to the Gulf, 
veterans were required to have a limited number of vaccines. Most veterans would have received 
a specific vaccine only if required for the deployment, a booster dose was due, or if they lacked a 
record of having received a needed vaccination. Service members received other vaccines during 
recruit training or for previous deployments. A table of common vaccinations for military 
personnel is enclosed. 



• . _Irr,the Gulf War Theater of operation, anthrax vaccine and botulinum toxoids were given 
to a limited number of service members for protection against biological warfare agent attack. 
For your reference, we have enclosed the sections on vaccines and preventive treatment from the 
Institute of Medicine's 1996 report, Health Consequences of Service During the Persian Gulf 
War: Recomme11dationsjor Research and Information System. Further. we are in the process of 
providirig anthrax vaccinations to all our service members as a preventative measure. 

We have used what we have learned from veterans of Korea, Vietnam, and in particular, 
the Gulf to provide better healthcare for our troops deploying throughout the· world today. Now, 
prior to deployment, troops undergo a full medical assessment and serum collection process. 
Doctors use this assessment to establish a baseline health record which can be compared to the 
soldier's post-deployment health condition. We have plans to implement soldier-carried 
computer-based medical identification tags. A deployment and post-deployment surveillance 
system is now in place to identify health problems early enough to allow for better, more timely 
recognition of medical problems. 

We are disclosing everything we find, do and learn. To ensure this information is 
available to the public, we publish all of our reports and other documents on our Internet website, 
Gul!LINK ( htrp:l/www.gulflink.osd.mil ). Currently, GulfLINK contains all of the public 
infonnation we have collected related to Gulf War illnesses. We have e-mail communications as 
a part of our website ( brostker@ gwillness.osd.mil ). Through this service we are able to quickly 
respond to inquiries from veterans and the public. We hope you will be able to use this resource 
to monitor our progress, We have also enclosed an infonnation packet that includes a copy of 
our annual report and the latest issues of our bi-monthly newsletter. GulfNEWS. 

You have my assurance we are doing everything possible to investig:~.te and explain Gulf 
War illnesses- we owe it to our brave men and women who served our country. Unless we 
understand what went on in the Gulf and what may be making our veterans sick, we will never be 
able to make the changes necessary to ensure our forces are protected in the future. Thank you 
for the opportunity to respond to your concerns. I hope this information is helpful to you. 

Sincerely, 

fL__J2-dle 
Bernard Rostk.er 

Enclosures 
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Cbapter Four 

GULF WAR RISK FACTORS 

Page 1 of 13 

CMAT # 2000307,0000046 

U.S. service members potentially were exprn~ed to a broad range of risk factors during the Gulf War. The Committee evaluated the potential health effects of 
severn! suspected risk factors, which were sele.,ted based on our charter, previous reports on Gulf War veterans' illnesses, and expert and stakeholder testimony at 
meetings held nationwide. We also have attempted to analpe the extent and likelihood of exposure to these risk factors dunng the Gulf War. in most irutam:<:S, 
however, exposure data have been difficult to obtain or nonexistent. This chapter reports the Committce's fmdings on the following risk factors: 

• pe~ticides, 

• chemical warfare agents, 
biological warfure agents, 

• vaccines, 
pyridootigmine bromide, 
infectious diseases, 

• depleted Ul1ll1.ium, 
oil-well fire smoke, 
petroleum products, and 
psychological and physiological s~ss. 

The chapter first reports what is known currently about p<>.'>Sible U.S. troop exposure to each risk factor. Following this analysis, we discuss health effects known 
to date, and we present our findings and reoommendauons in !he final section of this chapter. 

EXPOSURE TO RISK FACTORS I:-1 THE GULF 

As described in the Committee's Interim Report, few exposure data exist on many key Gulf War risk factors. In fact, for most of the risk factors we analp.cd, the 
only eXposure information available today is anecdotal recollections ofGulfWtrrvetera!lli. Af; a consequence, it will he difficult to link, in a scientifically valid 
manner, any adverse health outcomes detected by ongoing research to specific exposures or risk fuctors. As noted in chapter 2_, the Committee has concluded that 
DOD's Persian Gulf Registry of Unit Locations will be of little usc for investigating questions about Gulf War veterans" health issues and is certainly an 
inadcqlllllc substitute for missing e1Lposurc data. 

Exposure to Pesticides 

Precise records exist for pesticides DOD shipped to the Gulf region (q,_blc_4-l ). All pesticides shipped were approved by EPA or FDA for general use in the 
United Sm.tes at the time of the Gulf War. U.S. consumers can purchase these at grocery, gardening, and other stores in products sucl1 as: OFF® and Cuttcrs® 
(DEET}, Raid® Ant and Roach Killer Spray and Raid® Yard Guard(pcnnethrin), Black Flag® lnsect Spray (Baygon), pennethrin sprny for treating clothes, and 
a variety of Ortho® brand and other name brands of gardening products contalDing carbaryl, diazinon, malathion, chlorpyrifos, and permethrin. 

While DOD can document what pestie1dcs were shipped"and how much-there are virtually no r=rdsavailahle today on how these pesticide.< were used in the 
Gulf region. DOD made no provisions for collecting or keeping distribution or use record:~ ofU.S.-shippcd and approved pwduct£. Reports from a few veterans 
about the use of other, locally obtained, unapproved pesticides are impossible for the Committee to fol!owup. 

Assuming DOD adhered to its policies on pesticide use, it~ programs do~e\y paraUd those established by EPA and FDA regulations for domestic pesticide use. 
According to DOD policy, the majonty of U.S. service members had access to two pe~ticides: pennethrin in a spmy can (for treating uniforms) and DEET liquid 
or stick as a persona! mosquito and fly repellent. DOD reportsabout2.2 spray-cans ofp~nncthrin and 2.0 tubes of D.t.ET (33 percent formulation) were shipped 
to the Gulf for each U.S. ser.>ice member. According to DOD, U.S. troop< were not prov1ded with penncthrinpretreated uniforms. All other pesticides <hipped to 
the Gulf region were to be used only by specifica!ly trained individuals or for special applications. For example, hndane app;rrently was used nearly exclusively 
on Iraqi prisoners of war as a delousing agent. 

E~pusnr~ to Chemical Wufare Agenb 

DOD has fully acknowledged one case ofCW agent exposure. U.S. Army Sergeant Fishcr was exposed to a small amount of mustard agent while patrolling an 
Iraqi bunker during the war. Diagnosis Was made on the basis ofsma!I dremical bwns on hiS arms consistent with mustardexposurc.~ 2 DOD also has confirmed 
nerve agent dcte~"!iOIIS by Cz.:ch units, but has identified neither sources nor potentially exposed U.S. twops.JJ.U.9. DOD has confinned release ofne<Ve agent at 
Khamisiyah in March 1991, and the Committee ha.• concluded that troops near the demolition activity should be presumed to have been exposed to some level of 
nerve agent (see .cha!)M;r 2). The Committee does not presume, however, that this implies long-term health effects in those exposed. DOD continues to investigate 
other reported CW agent detections. 

Except for the Fisher incident, DOD reports in-theater medical surveillance ob.•ervcd no immediate or charncteristic poisoning symptoms from any exp""urc to 
CW agents. According to representatives from the U.S. Army Medical Corps, which was responsible for training medical personnel to be alert: during the war for 
signs and symptoms ofCW agent exposures, characteristic poisoning from nerve 11gent£ such as sarin and soman were not seen by medical personnel during the 
GulfWar.-52 At least one other DOD medical roprc 

~entativc, however, posits that a presumption of low-levd exposure to OP nerve agents should be made when evaluating unexplained medical problem.< reported 
by some Gulf War veterans. 11 
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E~.:pnsure tn Biological Warfare Agents 

Based on classified and public information currently ava1lable, the Committee has concluded there is no pc=asive evidence that L:.S. troops were e:tposcd ro 
BW agent• during the GulfWar.l_S,'ii,S2,) 1-9~l4.i2.74 We note ourdetcrrni~ation is based on imperfect information. For inslance, the United :"<ationscannot verify 
the quantities and weaponization status of Iraqi BW products because Iraq claims it Wlilaterally deb"troyed all its biological weapons. Additionally, the United 
States did nnt deploy a real-time BW agent detection system during the war. 

Two salient factors, however, led to the Corrunittcc's conclusion. First, there were no verified detections of anthrnx or botulinum toKin during the war. SecDnd, 
statcstde e~.:amination of soil samples and enzyme assays did nD! reveal the presence ofBW agents. The Committee's review of U.S. Armyhm;pital admissions 
=ords identified one admission far anthrax (a disease indigenous to the Gulf region) and none for lx>tulinumpoiS<'Jning.l42J·4~ DOD hm< investigated reports of 
dead animals that might have succumbed ro biological agents, and we concur with the finding that the evidence does not implicate BW agents. Finally, 
UNSCOM reported to the Committee that Iraqi officials have denied any use of biological weaporu; during the war and that its own assessment supports this 
claim_ 

Exposure to Vqccinell 

DOD estimates approximately 150,000 t.:.S. military personnel received at least one anthrax vaccination, and about 8,000 service members received at least one 
dose ofBT vaccine during the GulfWm:. As noted in the !!ltefim_Report, however, medical re<:ordkeeping on these and othermatlf:rs was woefully inadequate. 

Exposure to Pyr!dostigmine Bromide 

All U.S. troops rec<:ivcd blister packs containing PB pills during theGu!fWar. The pills were intended to be self-administered upon a unit commander's order. 
DOD estimates approximately 250,000pcrsonnel rook at least some PB during the GulfWar) 1 ~ AB noted in the Interim Report, a<JCurate asses~! ofPB 
exposure of U.S. troops is not possible todv.y be<.:ausc no records were kept of self-administered medications. 

ExpDSure tu I11fectlous Diseases 

Infectiow; dis<:ases endemic to the Gulfrogion include shigellosis, malaria, sandfly fever, and cutaneous leishmaniasis.M!iSI.O.!n Along with 

these infectious diseases, DOD medical personnel alS<'J monitored troops for dengue, Sindbis, West :"<ile fever, Rift Valley fever, and Congo-Crimean 
hemorrhagic fever.9{l.293 

According to DOD, no cases of sandfly fever were reported during Operations Desert Shield/Desert Storm. Medical personnel saw seven individuals with 
malaria, one with West >lite fever, and none with rickettsial or other arthropod"bome vind illnesses; arthropod-borne viral diseases endemic to the Gulf are not 
known tocaus~ chroiJiC infection or disease. The documented low rates of infection among U.S. troops suggest expo= were minimal and/or pn:ventive 
measu:n:s were effe<:tive. 

Exposnre to Depleted Ut"aniuro 

According to the Office of the Anny Surgeon General, 36 U.S. service members are knoWII to have been exposed ro DU when wounded in "friendly fire"' 
incidents involving DU muuitions. !IZ.l6J VA reports it believes about two dozen of these individuals retain embedded DU shrapnel in their bodies. 

ln addition to e:tposure through "friendly fire" incidents, a review by the U.S. General Acwunting Office concluded tha! sevel"'«l doz:o:n service membern were 
expose<! to DU while retrieving or servicing vehicles damaged by DU munitions.Z~7•306 This number comprises about two dozen Amly National Guard soldiers 
from the !44th Service and Supply Company who have reported they were unknowingly exposed to DU-contarninatcd debris while working with combat 
vehicles hit by DU mU!litions. Another two dozen soldiers from t11e 24th Infantry Division have reported they were unknowingly exposed to ruch debris in the 
course of vehicle recovery and maintenance operations. ~6,97 ).67,30.~ 

Although DOD had appropriate procedures forprolecting personnel who worked with DU contaminated vehicles during the Gulf War, apparently few U.S. 
service personnel were adequately trained in these procedures. U.S. service pco:sonnel also could !lave been exposed to DU if they inhaled DU dust particles 
during incidental contact with vehicles destroyed by DU munitions, or if they lived or worked in areascontaminared with DU dust ftom accidental munitions 
fires. Thus, unnecessary exposure of many individ11als cou!d have ottUrred._!_~!8 20.27..1£1_-uL_141 !42 161 !86 191,203,2,21i;!W,267.31)6 

With !h~ exception ofindi~iduals who retain embedded DU munitions ftagrncnts, it is not possible to use In viVI> monitoring today to develop accurate 
asses>ments ofDU expo•~ in the Gulf. Whole-body counting to detc<:t photoru; ofx-rny or gamma radiation cannot be used to test for DC: The equipment is 
not designed to detect the low en~rgyphotons associated with DU decay.87 Moreover, the time t:l'uit has elapsed since the Gulf War is long compared to the 
body's retention rate of uranium-i.e., it would be difficult to detect DU even with more sophisticated equipment perfom1ing specialized tests such as lung 
counts.[Llli 

Exposure to Oil-well Fire Smoke 

In contrast ro other risk factors, exposure to oil-well fire smoke is bener charnctcri7.cd. Many U.S. service members who remain~ in the Gulf after the oil wc!l 
fires startedeould have been exposed to oil-well fire :rrnoke. The burning wells wer<: located in ca:rtcm Kuwait, w<th the majority to the ~outh of Kuwait City. 
Smoke plumes rose and combined in a "superplume" that could be seen for hundreds ofkilomcters and sometimes evenpania!ly blocked out the sun. 
Occasionally, smoke plumes touched down to the ground, sometimes enveloping nearby troops. Exact c~.:posurc levels for individual soldiers are not certain, but 
local and regional exposure information is available for oil we!! fires_ 
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Multiple U.S. and international agCI!cies performed extcns1ve air monitoring during the fires and did not find pollutant levels likely to cause long-teoo health 
effects: 

• A U.S. Interagency Air Assessmem team-comprised of scientists from EPA., the 1\ational Oceanogmphic and Atmospheric Administnltion, and DHHS­
arrivcd in Kuwait in Man:h 1991 to assess the potential health effects of the oil well tms.3ll 
Scientist~ from 12 couutries, including Kuwait and neighboring countries, were involved in a data collection effort overseen by the World Mell':nrological 
Organi7.ation.3~9 

The U.S. Army's Environmental Hygiene Agency carried out the largest effort, collecting nearly 4,000 11111bicntair !llld "oil samples from May to Dc<.:cmbcr 
199!.26..2 

The data indicate that, despite the dramatic appearance of !he oil plumes, pollutant levels were smprisingly low. All groups found that levels of nitrogen oxides, 
carbon monoxide, sulfur dioxide, hydrogen sulfide, other polh.nant gases, and polycyclic aromaric hydro\:arbons (P AHs) were lower than anticipated and did not 
exceed those seen in url>an air in a typical U.S. industrial city.S9.289)02.339 

High levels of airborne particulate matter (sand and soot), however, were obsctved frequently at severdl monitoring sites. Analysis of samples suggested particles 
were mostly sand-based materials; high levels ofairbome sand particulates are typical for this region of the world. Within the samples ofpaniculate matter, 
levels of P AHs and toxic metals were low .84,".!.65 

Samples were collected during at least one instance when the smoke plume had touched down, providing "WOI"lit case" exposure data. Although airborne 
contaminants were detectable, they wen: surprisingly low compared to current U.S. occupational ~tandards for these contaminants-even wi!hin the plume 
!ouchdown.~265•29.6 

Variow; biological samples also were collected from troops or other personnel working in Kuwait while the fires bumo:d. One CDC study found blood levels of 
volatile organic compounds (VOCs) in firefighters were significantly higher than those in a U.S. reference population, 5.5 hut individuals in Kuwait City, about20 
km from oil fires, had VOC levels approximately that of the reference group. These data are limited by small sample size and the short half-life ofVOCs in 
service members' blood, but they Sllggcst oil-well fire smoke did not significantly increase VOC exposures in troops in the Kuwait City area when most of the 
fires were ac:twe. 

Blood and nnne samples collected from a group ofU.S. service members before, during, and after their 1991 deployment to Kuwait were analyzed for VOCs, 
P AH-D\:A adducts, metals, and sister chromatid exch~~ngc (SCE) :frequency in lymphocytes-265 Pulmonary function tests and questionnaires also w= 
administered. Levels of metals, VOCs, and PAH-DNA addncts showed no changes or showed decreases in troops living in Kuwait comp;w:d to troops living in 
Germany, with few e;..ceptions. Lead levels in blood were not ~"tatistically significantiy altered dunng deployment to the Gulf region. • 

Eipo•un to Petroleum Products 

Few specific data exist about possible exposures of U.S. service members to petroleum fuels or their combustion products. Operating the vehicles and machinery 
used m the Gulf War involved exposure to petroleum-based material. Petroleum fuels also wen: used for buming wastes and tnlsh, dnl.t ~;uppression, and fueling 
stoves ""d tem heaters; none of these uses is unique to the Gulf War. Such use!i, howcvcr, probably led to increased petroleum vapor and combustion product 
exposures. Thus, some U.S. service members were exposed to petroleum materials, including benzene, toluene, xylene, ethyl benzene, and combustion products 
including carbon monoxide, •ulfur dioxide, nitrogen dioxide, particulates, lead, and other pollutants. 

The U.S. Army's air monitoring (and blood monitoring done by CDC in a small study) found no evkk-nce of elevated exposure to VOCs (including petroleum 
materials). 55•2M Still, some service members clearly experienced short-term, elevated exposures to petroleum fuels. For CJ(ample, diesel was sprayed on the 
ground to suppress dust from the fine sand found in the Gulf region. A U.S. Central Command document lists crude oil/waste oil as the !cast desirable option for 
dust suppression, but does not mention diesel fucl.Z!!JI One U.S. Anny sanitary engineer testified to the NIH Technology Assessment Panel in 1994 thai units used 
water or diesel fuel for dust suppression during the war . .l00 He described one brigade dumping 30,000 gallons of diesel fuel on the roads daily, and said U.S. 
service members living in lellt:l near the roads-and particularly truck drivers carrying out the Sp!"llying-complaincd of nausea from bn:athing the resulting fumes. 
As a re•ult, the preventive medicine person to whom they complained obtained respirnt.ors for the drivers' usc.ill Another occupational group that could have 
experienced some risk of elevated exposures to petroleum products during the Gulf War were those who worked at military "Petroleum, Oils, and Lubricants" 
points where the~re materials were distributed. 

The fuel used most widely during the war for both vehicles and equipment was Jcl A-1, an internationally used ~tosenc-bascd aviation fuel provided at no cost 
hy the Saudi Arabian government Of the 1.8 billion gallons of fuel used during Operations Desert Shield/Desert Storm, roughly 75 pen:entwasjet fuel (mostly 
Jet A-1), 24 percent was diesel fuel, and I percent was gasoline.A1ll The gasoline used during Operations Desert Shield/Desert Storm was commercial1eaded 
gasoline refined to Saudi Arabia's national standard. 135 

Combustion products from heaters m;ed in poorly ventilated areas also are a general exposure concern for Gulf War participants. Burning leaded fuels indoors 
without proper ventilation-e.g., heaters in tcnts-<.:ould have caused increased lead exposure. Kerosene heaters, w:.dely used io. the United States, also could have 
been stgnificant sow-ces of exposure to nitric oxides, sulfur dioxide, inorgaui~ combustion gases, carbon monoxide, and partides when U~>ed with inadequate 
ventilation. 165 During the war, fourhospitalizatioru in U.S. Army field ho~pitalsoccurn:d because ofasphyxtation from carbon monoxide.342

•343 

Exposure to Psy~hologkal and Physlologlcal Stres• 

U.S. service members encountered many stressors during the Gulf War, including short deployment notice, uncertainty about length of deployment, isolation and 
separation from family, a polluted environment, poor living conditions with little privacy or social outlets, prolonged work hOUI""i!, decreased income and worry 
about job retention, fear of SCLiD missile and chemical and biological weapon altllcks, anticipation ofhigh casualty rates and torture, frequent CW agent almns 
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that often required a defensive posture and full chemical gear, and dcali~g with casualtie..and dead bOOie... 

Even when rhe war was over, many veterans experienced pootdeploymem stress on their return from the Gulf. These included financial and employment 
difficulties, unresolved military pay isrucs, the revelation of cases of leishmaniasis and the conSe{:Jllent temporary bon on bl0<1d donations, increasing numbers of 
health complaints and "unexplained illnesses," and media accounts ofappar(!'llt increased numben< of birth defects and cancer. 

HEALTH EFFECTS OF GULf' WAR RISK FACTORS 

The Committee WJdertook a comprehensive analysis of tile ho;alth effects of the ten Gulf War: risk factors for which 'W'l: examined possible exposures. Om 
analysis of possible health effects was performed independently of whether expo,'Ures were undoo.unented, imprecise, or known. That is, we considered the 
possible healtl! consequences of a ra~gc of scenarios from b.igh-!cvcl to low-level exposure and from single to multiple event and chronic or continuing expru;me. 
The Committee also considered short-term and long-term health effects, including symptoms that might ha'le appeared while service members were still in the 
KTO and symptoms that might not have appeared until sometime after the ~ervice members left the Gulf. The Committee's search for possible ho;altb effe<:ts 
extended to all organ systems and to cancer and noncancer outcomes. 

Our examination of health effects drew on three types of sources: scicntifk literature; briefings and workshops with recognized experts; and infumrntion 
presented at Committee meetings. The Committee reviewed h.urnan exposure {mostly occupatwnal) data and laboratory animal data. We fOUild extensive 
scicnttfic literature describing the human h.ealth effe<:ts for all the risk factor& investigated, including CW agents, for which WI: initially had antidp>~ted would 
have •ignificant data gaps. The bt(:adth and depth ofinfunnation generally were ~11fficient"* to make conclllSions about the ~hort- and long-term health effectl! 
that would be anticipated fur U.S. •crvice member& exposed to a particular risk factor dunng the GulfWar.The information available in these sources, however, 
represents the boundaries of the Committee's invi:Siigation. We couducted no primary resea~<:h and elected not to base our findings on research not yet subjected 
to peer review. 

Finally, the Committee drew conclusions about the role of each risk factor in Gulf War 'Oeterans' illnesses based on comparison. of the known health effects of the 
risk factor to the •ymptoms reported by Gulf War vete!lii!S. Symptoms reported by Gulf War veterans used in these comparisons were based on DOD's CCEP and 
VA's Persian Gulf Health Rcgistty (see ~<tb.le 3,2). 

Pesticides 

As noted earher in this chapter, pesticides DOD shipped for liSe during the Gulf War full mto five maJor categories: OPpcsticidcs, methyl carbamate pestil:ides, 
organochlorine pesticides (lindane), pyrethroid pesticides (chiefly permethrin), and DEET_ 

Organophosphorus pestkides. Several OP pesticides we~ used during the Gulf War, including ch!orpyrifus, diazinon, dichlorvos, and malathion. When 
administ<:n:U in high doses, OP pcstitides cause irreversible inhibition of acetylcholinesterase, an enzyme crucial to oonnal ner:ve and ncrve!mnscle function. 
Inhibiting acetylcholinesternsc leads to unique aod highly characteristic poisoning symptoms. Immediate symptoms ofOP poisoning in humans usually develop 
within fuur hours of exposure and include narrowing of the pupil of the eye (miosis), headache, nausea, dizziness, anxiety, and restlessness. Severe and rapid 
onset poisoning symptoms include !DllliCic twitthing, weakness, tremor, incoordination, vomiting, abdominal cramps, diarrhe11, sweating, salivation, tearing, 
runny nose, and ptodu~tion of phlegm. Life-threatening symptoms include unoonsciousnes., incontinence, convulsions, and depression ofbreathmg function. 
According to DOD, its medical monitoring and surveillance efforts reported no cases of immediate and severe OP poisoning symptoms in U.S. military pernonnel 
during the Gulf War. 

Some individWIIs who recover from unmediate1111d se'OereOP poisoning show long-term (lasting more than a year), subtle, neuropsychological abnormalities that 
can be detected wing a battery ofstandanlizedncuropsychological tests. In an epidemiologic study of such long-tenn effects, severely poisoned individuals 
showed clear but subtle differences in intellectual functioning, academic skills, abstraction and flexibility ofthinkiug, and simple motor skills, For example, 
about a five point difference in IQ was measured in severely poisoned versus control •ubjects. 

:-leuroph)'l>iologic effects were less apparent; abnonnalities we~ found only in mea.~men!S of mem<:>ry, abstraction, and mood and on one test of motor 
reflexes.221 These effects could not be detected, however, in a subset of the same worker population that bad been exposed to doses ofOP pesticides that were 
too low to cause the symptoms of immediate and severe poisoning.241 Other studies of low-level occupational exposures reinfon:e tile findillg that these types of 
long-term clfcc!S present solely in the aftennath of severe and immediate OP agent poisoning.ll4l 

Some OP pesticides that are no longer sold in tile United State> have been associated with human cases ofa second type of delayed toxic effect called 
organophosphate-induced delayed neurotoxicity (OPID:-<, sometimes referred to as delayed neuropathy). Initial symptoms are muscular incoordination 
progressing to numbness, tingling, fatigue or a =p-like pain in the calf muscles, and even moderate to st:'lere mu.cular weaknes• and paraly~is.li!l Typically, 
effects occur 7 to 14 days fullowing reoo'lery from immediate and severe poisoning by !he OP pesticide rutd involve neuropathologic lesions and degeneratiou of 
the nerve axon and myelin nerve sheath in both the centnll and peripheral ncrvons systems; 117-these effi:cts are ea>'j' to mea.Bure in a clinical setting. In general, 
O?IDN caused by OP pesticide poisoning is associated with immediate poisouing symptoms. 

All 0? pesticides sold in the United Stntes today an: routinely screened for OP!DN toxicity with a standardized hen assay used by EPA; the hen is a laboratory 
animal especially sensitive to OPIDN elfec!S. For some OP agCIIIS, these effi:cts only can be observed by giving tho hen extremely high doses !bat would rapidly 
lead to death, but then keeping the hen alive through the use of protective drugs such as atropine. Many investigators conclude any OP agent theoretically oould 
cause this effect at sufficiently high doses, but that, in fact, immediate toxic effects cau~e death before delayed effects can be seen. Ll~Noneoflhe pesticides 
DOD shipped to the Gulf War test positive for OPID:-.1 in standard EPA ,cre<.'lls. 

Melhyl carbamate pestiddes. Methyl carbamate insecticides shipped for use during the Gulf War included propxur(Baygon®), carbaryl (Sevin®), and 
methomyl (Lannatc®). These inse<:ticldes re'len;ibly inhibit acetylcholinesterase, which leads to poisoning effects ~imilarto OP poisoning. Poisoning with metl!yl 
carbamates tends to be of much shorter: duration-with a greater margin of saft.'ly between ~'j'Tllplotn-producing and lethal do!;e•-oomparcd to OP pc~ticidcs, which 
bind pennanently with aectylcholinl'lo1eEaSC. 
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Pyretbroid pe.;fu:ides. DOD shipped the pyrethro1d msccticide permethrin to !he Gulf for usc as an insect repellent. Permethrin is used widely in the United 
States as !he active ingredient in person11l care products, such as shampoos and lotioru, and for treating clothes to make them insect repellent. Then; arc few 
reponed poisorungs of humans by perrn.ethrio, moot likely because ~"Uch a large dose is required to cause poisoning. Humans rapidly detoxify and excrete 
permetbrin. Clinical signs of immediate perrnethrin p<>isoning following large oral doses become evident within two hours and include incoonlination, ataxia, 
hypernctivity. and convulsions, followed by prostration, paralysis, ~nd death..l!l Unlike OP pesticides, the Committee found no reports of long-term effects from 
pcrmcthrin poisoning in lrumaru;. 

A National Research Council C'<'RC} subcommittee that reviewed possible health problems for military personnel wearing perrnethrin-treated military clothing 
concluded it is unlikely that soldiers using such uniforms would experience adverse health effects at the suggested exposure levels. The subcommittee concluded, 
"the weight of evidence shows thatpcrmetlmn is unlikely to be a skin irritant or skin sensitizer for military personnel who are exposed to it dermally from 
wearing pcnnethrin impregnated [nnifnrms]." The e.'"timated "no observable adven;e effect level" for immediate neurotoxic effects in humans from daily eJ<posure 
is 200 milligram (mg)lkilograrn, which is approximately three million times greater than estimated dermal expcsurc from p=thrin treated unifonns}7\ NRC's 
worst-case estimate of lifet!me carcinogenicity risk for humarn; wearing permethrin treated uniforms was less than 2 in 1 ,000,000. 

In labonuory animal ~1udies, dermal absorption ofpermcthrin is low, although scientists observe neurotoxic effcCIS iftbe substaoce is injected.lJVQ!._Most, bnt 
not all, studies have re!"'tled permethrin does not cause damage to genetic material in a wide variety of standard measurement systems. Perrnethrin is neurotoxic 
to labomtory animals at high oral doses. Rats fed permethrin at 6,000 mglkg for 14 days showed fragmonted and swollen sciatic nerve axons and myelin 
degener.;tion. However, nerve conductlon studies in 23 pennethrin workers showed no evidence of nerve impairment associated with permethrin exposure.U t 
Rodent bioassays of chronic exposure to pcnnetluin showed carcmogenic effects, such as liver and l1111g adenomas and lung ~:arcinomas in mice, but data on 
human carcinogenicity of permethrin are lacking. 

Organochlorine pesticides.. DOD shipped one organochlorine pesticid~; lindane, to the Gulf region. Lindane, once widely used as an agricultural imecticide in 
the Uoited States, is ;til\ available as a lotion to treat head and bcxly lice and scabies. ZSJ,JOt. Lindane is dermally absorbed, stored ill body fut, and only slowly 
leaves the body. Reports document that a few people who have used large amounts oftimlancon their skin have had blooddisorden; and even seizures. Under 
conditions of extremely high e:o:posure, lindane cao cause liver and kidney disease. 

Some pregnant laboratory animals ornllytrcatod with the maximum tolerated dose (the dosejllllt below that causing immediate and severe toKicity) showed a 
s!atislical incrcose in the number of fetuses with extra limbs, indicating that lindane is a tcrntogco for this laboratory animal strain. Lindane has not been shown to 
be a human cilft:inogcn, although long-term om! exposure of lindane to certain species and strains of lalloratory rodents has bee.n reported to cause liver 
cancer.l~J Hence, DHHS has determined that lindane should be viewed as a human carcinogen. 

DEET. DEET, first inrroduced in 1955, continues robe a widely used liquid insect rcpcllcm in the United States, and DOD shipped approximately two 2-oz 
tubes per U.S. service member during the Gulf War. Accordmg to EPA, 50 to 100 million Americans use DEET-oontaining ins<:et repellents l!IliiuaHy. Relative to 
most pesticides, DEET has notably low immediate toKleity. 19<!,3ll1 Although generally well tolerated when used as an insect repellent applied to human skin, 
about five to nine percent is absorbed through ~kin, and reports exist of tingling, mild irritation, and occasional skin peeling following repeated application).O.! 
Topically applied DE.ET is r.;pidly eliminated, mostly in the urine. In the past 35 years a few reports in the medical literature suggest rare neurotoxic effects.-l911Jn 
adult humans, ingestion of enormous doses of DEET has been associated with >mmediate toxic etrects, including tremors, generalized seizures, and coma, 
althougb no long-tenn effects ofpoiwninghavc be-en reported. no (.For possible ~-ynergistic effi:cta, see section on PB later in this chapter.) 

Rats contmuously fed DEET up to the mwumum tolerated dose over three generations showed a slight increase in the high-dose animals in a single neurological 
abnormality-a slight increase in exploratory lo~:omotor activity-and no histopathologic central nervous and per:iphernl nervous system changes of significance. !9.Q 

Otherrepotls indicate that rats fed the maximum tolerdt.ed dose ofDEET can show severe and often fatal prostration accompanied by a brain myelinopa!hy.-'!Z!I 

What do we cnnelode about the risks ofp~ticides to GnlfWar veterans? According to DOD, after-action reports from in-theater medical personnel did not 
reveal any U.S. troops reporting symptoms that would indicate pesticide poisoning. Evidence from studies of humans poisoned by OP pesticides suggests that 
low-level exposures that do not cause sign.• and symptoms of immediate and severe poisoning will not result in ~ong"tenn health effects. Thus, the Committee 
concludes it is unlikclytllat health effects and symptoms reported to<1ay by Gulf War veterans arc the result of exposure to pesticides during the Gulf War. 
Lindane is an animal liver carcinogen, hut it is too early to see an elevated liver cancer rate in Gulf War veternns. 

Cbernital Warfare Agents 

At the time of the Gulf War, the U.S. military believed Iraq had weapons that c<l!lld deliver OP nerve agents, including sarin, soman, and VX, and mu.<>tard 
(bli£ter) agents. Hence, U.S. forces were supplied with protective gear, detectors, and prophylactic drugs to protect against the known consequences of exposure. 

Immediate signs and symptoms of nerve agent poisoning. OP nerve agents are designed to incapacitate and kill humans. Inhalation exposure to these agents 
leads to immediate effects, including miosis, runny nose. and increased salivation. lmrocdiatc effects following skin exposure include local sweating and muscle 
twitching. Eye ~po~-ure mpidly produces miosis, which often is associated with eye pain, headache, and b!urn:d vision.264Jn fact, miosis is the most sensitive 
and specific immediate response to acute poisoning in humans, and this reaction has served as the basis for establishing allowable occupational concentrations for 
CW nerve agenl•. Higher doses of these agents cause more severe effects, including convulsions, neuromuscular blockage, profttae airway obstruction and apnea­
developing within one to two minutes of expo:rur<:n Death occurs due to respiratory parnlysis. The effects of nerve agent poisoning (fi~ ~ l) are virtually 
identical to those of s~vere OP-pcsticide poisoning. 

Data on human effects ofCW nerve agent poisoning derive largely fi:orn buman expenments carried out by the U.S. Army from the 1940s to the 1960s. I.ablc 4-2 
illwtrntcs the type ofinformation on immediate poisoning effects from low-level exposures to the OP nerve agent sarin. 

Immediate signs and symptoms of mustard ~gent poisoning. With mustard agents, poisoning symptoms arc severe irritation and tissue damage to eyes, skin, 
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and respiratory and gastrointestinal (GI) tracts. Usually the onsct of symptoms is delayed for some hourn after exposure. 

One report oflrnqi usc of mwtard agent agairut Iranian v:oops in 1984 documented health effect'S in more- than 5,000 Iranian casualtic~. Affcctc<J. individuals had 
first to third degree burns over 20 to 70 percent of the total skin snrface. Eye exposure caused tearing, severe conjunctivitis, and temporary loss of vision. l.ome~l 
abrnsion was nearly alwaY£ present, and photophobia and blurred vision developed in some cases. Upper airway involvement due to chemical burning of the 
throat led to pharyngttis and tracheobronchitis. These effects were quite severe, and this group suffered approximately 15 percent mortality. Those who survived 
the initial symptoms later experienced various Gl complaints, including nausea, vomiting, and diarrhea. After :five to scven<h)'li, hematologic problems were the 
greatest health threat to survivors. 105 

Long-term bcaltb effects of exposure to CW nene agents. Two NRC reports addressed possible long-term morbidity and mortality in about 1,400 servicemen 
intentionally expose<.! to CW nerve agents in experiments conducted over a 20-year period ending in 1975. The possibilities of excess cancer risk and adverse 
rncntal, neurologic, hepatic, and reproductive effects were reviewed. Both NRC analyses concluded that no evidence exists that CW nerve agento cause long­
tcrnJ, adverse human health effects at the do>~eS tested. The do$es were Ilon!ethal, but were high enough 10 cause clinical effects (such as miosis). NRC reported 
that both analyses had the power to do:tect any major health effects had they be<::n present. A statistically significant increase in admissions to VA hospitals for 
malignant ncopllllims \\"as detected, with the t:avcat that admi&:~ion numb~rn were small, showed no dose relationship, and no clustering of spedfic chemicals in 
relation to rumor sitc.ll4,175 

Nurn~rous studies in humans and animals report that survival from severe, immediate p<>isoning by OP nerve agents (including OP pesticides) can 00 associated 
with measurable, long-rernJ neurological effects. One study of77 mdusrrial workers exposed to levels of sarin that caused immediate toxicity showed slight 
alterations in electrocncepba!ograms (EEGs) one year after exposure. The study also reported, however, that !mined experts could not distinguish lffi individual 
EEG from an exposed individual from an EEG of a person who had not been exposed, and that no dear relationship exist<:d between alterations in EEG 
frequency spectrum and altemtions in b111in function.?l A 1'175 review by Lobs of the effects ofCW agents in humans similarly reported long-lasting dfects 
following severe, immediateOP pesticide and CW agent poisorung_.l.,lll 

CW nerve agents do not show OPIDN toxicity as measured in EPA's 5!atldardized hen bioassay for evaluating OP pesticides, except With extremely high dosca 
(10 to 100 times the lethal dose) where immediate and severe toxic effects, includtng death, are seen. ill Because OP CW nerve agents are chemically similar to 
OP pesticides and affect the same enzyme system in the body, similar long-term health effects wouW likely occur in the aftermath of immediate, severe poisoning 
with sarin, soman, or VX-i.e., the subtle, but measurable, neurophystological and neuropsychological effects described earlier in this chapter. Agnin, these health 
effects did not occur in populations that had been cxpoocd to subclinical amounts of OP pesticides. CUrrent scientific evidence suggC31s that Sllbclinical expo~-ure 
to OP CW nerve agents does not result in long-term neurophysiological and neuropzychological health effects. Ougoing research at the Boston and·Portland 
Environmental Hazards Research Centen; is investignting the possibility of such effet-ts in Gulf War veterans. 

Long-term health effects of e1posure to mustard agents.. Based on epidemiologic research, humaru exposed to mm"tard agent are at increased risk for lung 
cancer.2S,Z!I7 Several other reviews of human exposure to mustard agent during World War I (WWI) and other Wlll"!l also indicate vetemts exposed to mustard 
agents during the lmlf War could experience otber respiratory problems as wen.9Uhl 

During World War II (WWII), more than 60,000 U.S. service members were used as human test subjects andCJ;posed to mustard agents, including i!!least4,000 
individuals exposed to high concenlrlltions of these agcnts.98. An lnstirutc of Medicine (10M) review concluded that several specific chronic diseases are causally 
associated with mustard agent exposure. These include various respiratory cancers, skin cancer, chronic skin ulceration and sear formation, chronic respiratory 
disease including asthma, chro11ic bronchitis, cmph)'l;ema. chronic eye dtscascs, and various psychological disorders includiog PTSD. IOM also found suggestive 
evidence (weaker than the associations for the conditions just mentiolled) that exposure 10 mustard agent was associated with leukemia. Finally, 10M also 
analyzed two smdies that examined the link bctwe<:n mustard and reproductive dysf\mction, but determined that the database could not be used to make 
conclusions about hwnan reproductive health cffects.9$ 

What do we eooclndeabont the risk:! ofCW agents to Gulf War veterans? Current scientific literature mdi"llles that when exposure to OP CW agents results 
in immediate and severe poisoning, long-term, ~"Ub!le neuropsychological and neurophysiological effi:c!S could occur. Available scientific evidence does not 
indicate that such long-term effects occur io. humans following !ow-level exposures, but the amount of data from either human or animal res<:arch on low-level 
exposures is minimal. Long-term effects in humans e;o;posed to mustm:l agents include an elevated risk of lung cancer beginmng decades after exposure. Based on 
available data, it is unlikely the health etfe<:ts reported by Gulf War veter.ms today arc the result of exposure to OP or mustard. CW agents during the Gulf War. 
Ongoing or planned federally-funded ~"tudies focused ~pccifically on low-level exposure. md delayed neurotoxicity of CW agents should ducidate gaps ill 
knowledge and eliminate uncertamty and/or identify new directions for research. 

Biological Warfare Agents 

The U.S. mtlitarypreparcd for the possibility that Iraq might use two BW agents-anthrax and bomlinum toxin-against US. service members during the Gulf War. 
After the war, new data revealed Iraq had also weaponized aflatoxin. The Committee evaluated the potential health effects oftbesc three BW agents on the long­
term health of Gulf War veter.rns. 

Anthrax. Antiuax is a bacterial disease most often found in cattle and sheep. Human infection can occur by contact with infected animals or by inhalation of 
spores from infected animal products (e.g., as hides or wool). Left Uiltreated the dh;:ease usually is fatal. After exposllll:, the anthrax bacteria 1rnvel 10 the 
intestines andorl:terarcas where they cause seven: tissue damage. Initial symptoms include nonspecific malaise, low grade fever, and nonproductive cough. 
Initially, aorl:trax can be difficult to diagnose because symptoms, although severe, arc not speei:fic. 1:0J. M the disemoe progresses, symptoms include high fever, 
labored breathing, choking cough, md vomiting; death usually OC~1111! within four day.1.276 Terminal ~ymptoms include abrupt oru!ct ofshor1neS>S of breath, harsh 
breathing, skin turrnng blue, excessively rapid heanbcat:, and rapid progression to shock and death. Cases of pulmonary anthrax caused by inhalation of 
aerosolized ~-pores (which would be the case in a military usc) are almost invariably fatal if not treated immediately with antibiotics. Exposure to small numbers 
of infecting ~-pores can increase the incubation rime of the disease from a few days to several weeks, but if infection occurs, the disease progresses toward death 
in the S~~IT~c manner as fur high-level exposure.1 m,276 No long-term effects have been reported in persons successfully treated for anthrax. 
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Botulinum to:rln. Botulinum toxin is a group of related, highly poisonous protein agents isolated from fermentation of tho bacterium Clostridium boruli~um, 
which nmlli'IIlly OCCUIS in soil and can grow in many m~ats and vcgetabl~s. Botulinum toxin is fast-acting. =lly producing symptoms within 18 to 36 hoElrl! 
after mgestion. Death occurs in 80 percent of an expo!i"d population after one to three days.H~ Botulinum toxin blocks neurornuscularconducrion by binding to 
receptor sites on motor nerve terminals and by inhibiting the release of acetylcholine. Symptoms at high exposure levels can indudc respiratory distress and 
respiratory paralysis, which may persist for six to eight months. 112 Disability progresses :from difficulty in walking and swallowing and impaired vision and 
~-pax:h to convulsions. Ultimately, S)mptom~ in~lude paralysis of the respiratory muscles, suffocation, and death-all within a few hours or days, depending on the 
ammmt ofto;>::in mgested.P<l In cases of accidental e;>::posurc in the general population, the fatality rate is 35 to 65 pen:ent and is fatal in three to ten days.111 
Botulism antitoxin can be effe~'liv~ if administered within days ofe;~;posure.2l~ The Conunirn:e foU!Id no sdentific literature suggesting adverse Jong-tcnn health 
effects from low-level exposure to botulinum toxin. 

In fact, botulinum toxin has conventional medical thernpeutic uses. Botox® is an FDA-approved, purifii!d, type A botulinum toxin, and injecting it into the 
muscle of patients caw= a lcoalizcd, temporary dL'!lervation and mUSl:le paralysis. Such an effect is thcrnpeuticaUy useful for trcaung a number ofcorulitions, 
including blepharospasm (an involuntary recu;rcot spasm of both eyelids) and for use in certain types of eye surgery. Studies on thousands ofadul!S treated with 
Botox® have shown only mild side effects-e.g., a diffuse skin rash lasting several days-as a reo"Ult of the localized musde paralysis effects of the toxin. The only 
long-term effe\:t reported is a slight reduction in the effectiveness ofBotox® due to a person's natnral immune responses. 

Aflatoxin. Aflatoxin is a naturally occurring toxic membolitc from certain fungi that sometimes occur on grains, peanuts, and other foods smred Ullder=tain 
conditions. l 17 Aflatoxin ingestion can rewlt in immediate, toxic effects in many diftl:rent species, and death rcsu!IS from acute liver toxicity.29•117 Aflatoxicosis 
in humans has been reported following ingestion of aflatoxin contarninalell food, and symptoms include vomiting, alxlominal pain, pulmonary edema, 
gastrointestinal hemorrhage, convulsions, coma, anddeatb.29 Several epidemiologic studies suggest aflatoxin causes liver cancer in humans. The only 
documented health effect that conld be Cllpcl:ted from low-level expoh-we to aflatoxin would be an increased prevalence ofbvcr cllllu:ryear>< I<J decades after 
exposure. 

What do we conclude about the risks of BW ageniS to Gulf War veterans? !n cases where an individual surv,ves exposun: to antbrwc or bomlinum toxin, no 
known, long-term health conscqueocesexi81. The Cmnmittce conclude• it is unlikdy the lu:alth effects reported today by GulfWarveteraru< are the rc:.ult of 
exposures to BW agents. Aflatoxin, however, is a livercan:inogen, and increased rates ofliver cancer could result decades following low-level exposure, 
although available evidence reviewed by the Conunirn:e does not indicate such eJ<posures occurred during the GulfW ar (see chapter 2). 

Anthrax and Botulinum Toxoid Vaccines 

Before U.S. troops deployed to the Gulf region, they received a standard series of inoculations against infectious diseases-e.g., cholera, typhoid, tetanus, 
diphtheria, polio, and measles-that might be given to any U.S. citizen traveling to these regions. After arriving in the Gulf War region, some U.S. service 
members received two additional vaccines for protection against the BW agents anthrax and botulinum toxin. 

Anthrax vaccine. In 1970, FDA licensed anthrax vaccine to protect civilian worker» agaiii.St possible infection by anthrax. bacteria. Since 1967 and before the 
Gulf War, more than20,000 ino~'!llations had been routinely administered to at-risk populations, including laboratory personnel who work with the bacteria that 
causes anthrax, persons in industries that work with animal hides and wool (wbkh can be a source of anthrax infection), and veterinarians who come in coomct 
with anthfllll-infected animals. 

Although active long·tcnn ><afcly surveillance is not generally part of the FDA v,.,;cin<: lic<msing process, the FDA encourages U.S. health care providers and the 
law requires manufacturers to report •erious adverse reactions for all licensed vaccines.30~ FDA has not received dnta !l:Jat raise concerns about the safety of the 
anthrax vaccine. 

Hi~'!Orical data for short-term health effects of the anthrax vaccine indicate up to six percent of recipients experience mild discomfort, including tenderness, 
redness, swelling or itching at the inoculation site fur up to 72 hours. Fewer than one pert:ent experience a more severe local reaction that potentially limits the 
me of the ann for one to two days. Systemic reactions, e.g., fever, malaise, are Ullcommon (about 0.1 pcrcent).!!l2._l_ID 

According to DOD, medical monitoring aud SlUVci!lancc conducted during the Gulf War found th~ expeclell short-term side effects of anthrax vaccines occurring 
at approximately the historical rates.>) A single hospim!ization for a vaccination site infection was reponed. DOD points out that precise informai!OII about all 
possible short-tenn side effccts is unknown, however, because of difficulties in collecting b'UCh data during and after the GulfWar. 

Botulinum toxoid vacdne. Botulinum toxoid (BT) vaccine has been used for more than 25 years to protect industry and laboratory workers from occupational 
exposure to the extrem.Jy poisonous botulinum toxins. All civilian vaccinations have been administered Ullder an investigational new drug (lND) application 
sponsored by CDC. For both civilian and military usc, BT vaccine remains in "investigational" status-i.e., no! yet licensed by FDA. 

Since 1970, as part of the IND evaluation, FDA has reviewed infurrnation from CDC about the cumulative safety record for BT vaccine. Records ofmoro than 
10,000 administered vaccine dosos (including approximately 2,200 in the five years before the Gulf War) indicate that treated individuah experience only local 
side effttl.'< often associalell with many types of vaccinations_ n.ese effects, primarily at the injection site, include local pain, tenderness, swelling, redness, .nd 
itching. Systemic reactions such as temporary fever, tiredness, headache, or muscle pain also can occur. Rarely, reactions include soRI~ess of the aun sufficient to 
leave mdividuals unable to perform duties for a day or two or developmen! of a lump at the injection site that generally resolves within several weeks. Such 
adverse rcactioll.'l also arc observed with other liccn.sed toxoid vaecmes, such as diphtheria and tetanus toxoids.~~.l.O? 

The U.S. Army examined the frequency of side cffcctsofBT vaccinations seen in some U.S. service members. In one report of237 Gulf War veterans who had 
received BT vac~ine, 2.5 percent bad systemic reactions. This rate parallels that recorded by the U.S. Army and CDC prior to the GulfWar_ 127 

Precaution• against ccm!ami:nants. The Commil!cc examined the byporhesis that Gulf War veterans' itl!!CiiSeS could be the result of contamio~tion of anthmx 
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vaccine lots by Mycoplasma incognitu.s. 182 DisCU5sions with ~taffofFDA, Walter Reed Anny Medical Center, u.S. Army Medical Research and Materiel 
Command, acadennc experts, and the manufucturer of the Vl!c<:ine~ indicate that Mycoplasma could not survive in the anthtall: and BT vaccines. llQ,!3t!_~&,JQ} 
Mycoplasma ts difficult to grow, and the culture media used to produce Anthrax and 13T vaccines do not contain serum, an es>1e11rial ingredient for .Wycop/asma 
growtb.In addition, the vaccines W"C preserved and/or processed with other products that create a hostile environment for Mycoplasmo, including: 

formaldehyde (anthrax and BT vaccines), 
bt:nzethonium chlonde (anthrax vaccine only), 
isotonic saline solution (BT Vllccinc only), and 
Thimerosal (BT vaccine only). 

The Committee concludes it is unlikely that Mycoplasma organisms contaminated anthrax vaccine or BT vaccine. 

Hea1tll effects of multiple vaccines. 'The hwnan immune system has evolved the capabtlity to deal with thousands of foreign substances, to sort them out, and to 
regulate immune re~-ponse. Huma!IS live among a vw.1 population of hostile microorganisms, and vaccinations-even multiple, contemporaneous vaccinations-are 
a small part of total immune stimulation. Jndivtdual vaccines can cause adverse effects, but several studtes of the effects of giving multiple vae~:inations at one 
time have found no adverse effects associated with the practice. RC8C!U'ch on this issue continues, but based on available evidence, the Committee believes it is 
unlikely that multiple vaccines are responsible for illnesses reported today by Gulf War veterens.2D2.219,268. 

Wbat do we condude about the risks of vaccines to Gulf War veterans? The Commitl!.:e concludes it is unlikely that health effects reported by Gulf War 
veterans today are the result of cxp=n:s to the BT or antlmrx vaccines, wed alone or in combination. 

Pyrido~1igmine Bromide 

PB IS a prcttc~tmem drug used to protect against the CW nerve agent soman. By itselfPB is not protective againsr CW nerve agent P"isomng. Used as a 
pretreatment, however, PB mightenh.nce true antidote effects of the standsrd atropine and 2-PAM treatments used by the U.S. mililaryfor ncrvcagent 
poisoning. 2~9 

Since 1955, FDA has approved PB for usc by persons suffi:ting from myasthcma gmvis.l"o long-term health problems thought to be associated with PB have 
been n:ported for pcrso!IS with myasthenia gmvis who regularly take PB over many yeW> or decudes)9.6,~2P_DOD filed a New Drug Application in May 1996, but 
PB currently bas the status of an r.-!D for nerve gas pretreatment tL'Ie. 

According to l"DA, Its conclusion that PB was safe fur use by U.S. service members during the Gulf War was based largely on the exteru.ive etllllii!ative 
experience with this drug in patients with myasthenia grnvis. Typically these patients are m:atcd with PB doses of up to 1,500 mg per day for many years, 
compared to the pr=ribed dose of 90 mg per day fur a maximum of seven days nse during true Gulf War. Reported side effects ofPB include increased 
salivation, increased tearing, unnary urgency !llld frequency, nausea, vomiting, muscle weakness, abdominal cramp~~ and diarrhea.1.6.7 These effi:ctsdisappear 
when individuals stop taking PB. 

Data from one DOD retrospective study on 30 medica! ~11pportofficers of !he 18th Airborne Corps reveal a sim!lar rnngc of short-term health effects from PB. 
The 18th Airborne Corps instructed 1,650 soldiers {6.5 percent women) to take PB tablets at the onset of Operation Desert Storm in January 1991. Half those 
~"UIVeyed reported gastrointestinal symptoms, 5 to 30 percent reported increased urinary urgency and frequency, ond fewer than 5 percent reported headaches and 
tingling of extremities. The need for a medical visit was reported by less than J percent, aud the decision to discontinue use based on medical advice ww; reported 
by less than 0. I percent. As with myasth<mia patients, DOD reported that side effects ceased when PB use was discontinued. J 1 0 Other retrospective studies found 
similar results. 12•27.n 

A survey of213lsrae!i soldiers asked about possible symptoms ofPB and their severity. The most frequent health complaints reported wen: generally mild and 
nonspecific, including dry molllh, general malaise, futiguc, and wcakn=, which appeared about 1.6 hours after taking the medi<;otioo and n::rurn:dafter each 
intake. For this group the typical side effi:cts associated with PB, snch as nausea, abdominal pain, frequent urination and nmny nose, were infu:quent.ns 

DOD re.::e<~tly completed a study begun in November 1994 that ]O(Iked at differential tolerances to PB between women and men. 128•2~\i ~inetysubjects, equally 
divided by gender and in three weight classes, took 30 mg ofPB cvety 8 hours for 21 days {pins one dose). PB was found 10 be safe and well-tolerated All side 
effe<:ts were mild and resolved with no intervention. Headache.~, dizziness, nausea, rash, and hair loss were reported in both drug and placebo groups. Diarrhea 
ll!ld abdominal pain were reported in the PB group only (four study participants). Overall, the occurrence ofadvene effect• did not differ between active and 
placebo subjects, nor were differences observed among gender or weight groups. Results from a !"year followup, indicated no long-term effe<:ts exeeptpossibly a 
skin rash !hat resolved with treatment !2& 

DOD conrirrues to seek FDA approval 10 usc PB for the protection of U.S. troops against CW agents. To support !his approval process, DOD hassporu;ored 
various research efforts since !984 to gather information on the cffcctsofPB pretreatment on healthy individuals. To date, DOD reports no serious or long-term 
reactioru; from this research 

Genetic predispasitlon to PB sensitivity. Some scientists suggest that persons who are generically unable to produce the plasma CJ!Zynw butyryl eholinestt:mse 
(BuChE) could he more Sen.<ltivc to PB'~ known side effects, and at least one apparent ca.~e has been reported.lJ9 The estimated frequency in the genernl 
population of persons unable toprodm;c BuChE is about 0.03 percent. Exposure to PB (or similar cmupounds) could causeimmediate and marked health effects 
rn these individuals. Based on studies of PH-related compounds in BuChE deficient individuals, however, symptoms vanish when exposure to PB is removed. 
Limited population genetic data iodicatc that about four percent of all people have slightly reduced ability to produce functional BuChE. It is unclo:ar whether 
these individuals could be more "llliceptiblc 10 tempOT'dfJ PB side effects. 1.6),68,( l,JJ'i.l 92,19.1,22~,269 

Synergistie effects. Concern has been raised abouttbt: possibility of increased health problems from PB when it is combined with other risk factors. Some 
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researchers have hypothesized that PB in combination with stress may create ~entrol nervous system effects.~Jl 170 22& The inscctrcpcllcnt DEET and the 
in~octi~ide pcrrnethrin are most often mentioned a:; cofuctors with PB for Gulf War illnesst:S. 

After the Gulf War, one U.S. Department of Agriculrure =archer conducted a study on synergistic effects of various chemicals, including DEET and PB, on 
cockroaches. DEET showed a four-fold mcrea:;c on the lethality of PB-i.e., it took one fourth as much PB to kill cockma~hes in the presence of a ..ublethal dose 
ofDEEr.3!.4 In 1996, another researcher reported that PB given atnc& lethal levels to chickens could increase the toxicity ofDEET and pennethrin.l Under 
these conditions, nervous system damage to the chickens was reported. A !995 DOD study with rats reported that PB caused a slight increase in lethality of 
DEET and pcnnethrin when compared to expected additive values. 263 

These three studies report enhanced toxic effects from PB, DEET, andperrnethrin in combination. However, doses used in the laboratory experiments were far 
greater than exposures U.S. service members could have experienced during the GulfWar. More<Jver, for DEET and pennethrin, the routes of administration 
were not comparable to that used by U.S. service membclli in the (iUlfWar. Fore~amp!e, in the chicken model, UEET and pennethrin were inje.:ted underneath 
the skin and, 1n the rat s!Udy, they were administered orally. During the war, DEET should have been applied to the slcin, andpcrmethrin should have been 
applied to the uniform. 

These sl.udi~-sdid not address the effect PB, DEET, and permethrin-individually or in combination-would have on morbidity m humans and what illnesses might 
be induced by such usc Neither did the studies an.wer whether there would have been dete<:tablc harmful effects in humans in-theater under the Hlrely 
operational ru;e by U.S. troops. 

Some rcsem:hers suggest the immed!ate toxicity of the OP pesticides available to Gulf War veteraru; could have been increased fmm coexposure to PB/•1-l.n..J..ll 
leading to the well-characterized, long-term sigm and symptoms of immediate and severe poisoning de:icrihed earlier in Ibis chapter. As previously mentioned, 
however, DOD reports that on-site medical pctsonnel did not observe any immediate and severe effectsofOP poisoniug llll.long U.S. service members, and !he 
current scientific knowledge base indica!~ that long-term health effects do not occur in the absence of immediate poisoning. 

In setting priorities for new research projeel>;: on Gulf War veten!rul' health issuu, a subcommittee of !he RWG of the Coordinating Board ge.ve priority to 
toxicology studies on ~;ubroxic cxpmmres to PB and pesticides, either alone or iu combiDation. Several federally fuoded studies now underway arc assessing 
combined exposure to PB and other chemical risk factors. 

What do we con dude about the risks <>f PB to Gulf War veterans? Given the extensive cumulative experience with the usc ofPB in patients with myasthenia 
gravis and data collected from military personnel, the Committee concludes it is unlikely that health effects reported today by Gulf War veternns are the result of 
exposure simply to PB. Ongoing federally fimded studies should help the scientific community draw conclu.ions about the synergistic effects of PB and other 
risk factors. 

Endemic lnfectio:ms D!sease11 

During WWll, British rnilimry units were ~"tationed in lhco Gulf region and b!llicd on this expenem:e documented the nature of endemic infectious diseases. Thus, 
the U.S. command was con~emed about diseases, induding shigellosis, ffilllaria, •andflyfever, and cutaneous lcishmaniasis.6·65•90·1g7 For example, cutaneous 
leishmaniasis, known locally as the Baghdad boil, is endemic to that area; 80 to 90 percent of people in some parts ofSouthwc~t Asia have scars from l're~ious 
attacks. 1 ~7 During WWIJ, t11tes ofsandfly fever were 3 to !Opercent of all troops in the Middle East, and in some units it exceeded 50 percent.187 Infectious 
dtseascs during the Gulf War, however, were not a major cause of sickness or lost W()(k time.2ilDuring the Gulf War, only one death due to infectious disease 
(rncningococcal meningitis) was reported. 34"-343 

Expetrs attribute the lack of a problem with infectious diseases during the Gulf War to a comprehensive infiastructure of medical care and l'reventive medicine 
efforts.~O,tSS,?.(I,27>.2~3 DOD took measures to minimize infectious disease risk, including strict monitoring of drinking water purity, inspecting food sources and 
supplies, maintaining field camp sanitation, and instituting an insect vector controlprogrnm. U.S. service membclli received booster doses ofroutine 
va<:cinations, including typhoid, meningococcus and, during the fall, influenza. lmmune gamma globulin was used to prevent Hepatitis A, and the small number 
of troops who entered lmq near the Euphrates River valley received drug prophylaxis for malaria. 

Most of the combat troops were isolated in barren desert locations, distant from rivers, oases, and urban areas. Additionally, maximum troop deployment 
occurred during the cooler winter months, which provided the least favorable condinons for the transmission of insect·bome dis=es. ~ Indeed, the majority 
of the 12 individuals who developed viscerotropic leishmaniasis had been deployed to urban areas.H~ 

Diag~~osis of infettiouo diseases in-theater. Short-term diarrhea was a common symptom among troops in-theater. Most cases were mild, tn!veler's-type 
dianhea that resolvcdspontancou.ly without antibiotics after a few days.~>~·90 Gastroenteritis among outpatients decreased from four percent per week early in 
the deployment to less than 0.5 percent per week after U.S. medical command tightened control offood sources-especially imposmg a ban on locally-grown fresh 
fruits and vegetables. The most common organisms identifled in service members WJth dianhcasevcre enough to wamlltt cultures were Shigella sonn,_~· and 
Escherichia coli. DOD reports no confmned cas<:s in-theateroffood-bome, dietrheal diseases, such as cholern, typhoid fever, or giardiasis.'!:(! 

DOD medical persormd evaluatcd U.S. service membclli for several diseases tnmsmitted by insects, including leishmaniasis, sandfly fever, malaria, dengue, 
Sindbts, Westl\ile fever, Rift Valley fever, and Congo-Crimean hemorrhagic fcver.:lO,Z93 As noted, sandflyfever had been a majoreoncem, but no cases were 
seen during tl>c Gulf War. DOD reports detecting seven cases ofmalariaW!donc ~= DfWcstl\ilc fcv~-r, a mrn;t~uito-bome viral illness. No rickettsial illnesses 
and no cases of other arthropod-borne viml illnesses were identiflcd. 

Visccrotrop1c leishmaniasis (VL) and cutaneous leishmaniasis (CL) arc the only endemic infectious diseases demonstrated to cause chronlc morbidity among a 
nuntberDfGulfWar service members. These diseases are transmitted through the bites of sand flies; person-to-person infection docs not occur. Thirty-two cases 
of leishmaniasis were diagnosed among U.S. troops, consisting of 12 cases of VL and 20 ca!lCS of CL. 145.271 CL causes a cbaracteristi~ ulcerative or nodular skin 
rash that can persist for more than a year without treatntent. And, while VL can be diffieu!tto confirm, it is nor considered to be a cause of widespread illness in 
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GulfWarveterans. All veterans diagno.~ed with VL, except one, have c~>perienced the signs characteristic of the disease.91?).~,l~.3 

!r ts unlikely that veterans in the Registry or CCEP who have unexplained illnesses are suffering fiom VL. The incidence of VL during the Gulf War and tile fwe 
years since has been low (12 of697,()00), and other sandfly-bome infectious discases in the troops have been absent.9ons Additionally, individuals with 
unexplained illnesses also lack signs and symptom< characteristic ofVL VL can sometimes occur following a prolonged incubation period (more than 18 to 24 

months); there is also a risk of activation of latent infections in immunosuppressed persons. !UJJ!..lli\ To date, DOD and VA report that delayed onset of VL has 
not occurred. 

From August 1990 through July 1991, the U.S. Army deployed approximfttcly 347,000 individuals to the Gulf region. Based on information from U.S. Army 
field hospitals, the only infectious diseases that caused 30 or more each of approximately 14,000 adnussions were pneumonia, intestinal infections, inflammation 
of the testes andlorepididymus, chicken pox, and kidney infections.Hl,34J 

What do we conclude abont the risks ofiofl:t'tious diseases to Gulf War veterans? Based on a review of the rates and typeS of !he diseases diagnoocd during 
and aftcrthe Gulf War, the Committee condud~s it is unlikely that infectious diseases endemic to the Gulf region are responsible for long tem1 health effects in 
Golf War veterans, except in a small, known !IUIOber of individuals. 

Depleted Uranium 

Uranium is a naturally occuning, chemically toxic, and radioactive element composed of three isotopes. Relative to other radionuclid~s, narural uranium is only 
slightly radioactive because of its low specific activity.2~~ When the uranium isotope used for nuclear reactors and weapons is extracted from natural =ium, 
DU is the byproduct. 

DU is nearly twice as dense as lead-a property U!led to improve the performance of both armor and armor penetrnting munitions. Dtning the Gulf War, some U.S. 
tanks and U.S. aircraft fired DU munitions, which produced shrapnel and an aerosolized dust on impact with armor or on ignition in accidental munitions fires. 
DU retains natural uranium's toxicological properties and approximately half its radiological activiry.2l'i.7 Most of DO's radiation cannot penetrate skin, andDU 
poses linle threa! to human health while it is external to the body_2.1!1! 

Because it is slightly radioactive, natural uranium is considered to be a potential carcinogen-alkit with a small cancer cisk relative to otherradionuclides?8~ 
Taken together, human and animal studies do not indicate conclusively that natural urnnium causes cancer in hUIOalls. Epidemiologic studies ofumnium miners 
experiencing extremely high, lifetime, occupational exposures to uranium show an increase in mortality due to lung cancer, but such ~ancer:s nre thought to be 
caused by miners' concurrent exposure• to radioactive radon gas and its decay products, tobacco smoke, silica and oth~r dusts, or exhaust fumes from diesel 
cngmes:172..3.il Animal studies conclude that exposure to uranium for long periods oftimc docs not result in increased incidence of cancer, except in the case of 
one study. This sru.dy found prolonged (more than five years) inhalation of high levels of uranium dioxide led to lung neopla!=s in dogs}.J.Jl.JJJ 

The chemical toxicity of uranium as a heavy metal is well chamcrerized. In fact, the kidney is the most sensitive organ affi:<:ted by exposure to uranium and is the 
critical target organ for risk assessment. 13321S.322..341 For thts reason, uranium exposure IS regulated based on its chemicalto:<icity and not its radiological 
properties. 1 <9•1 Sfi Even so, more than 50 years of occupational health daru from uranium miners reveal little epidemiologic evidence of excess kidney disease 
among workers exposed for years or decadcs.32~ 

The health risks ofintemali7.cd uranium or DU particles depend on dose, exposure pathway, and solubility ofthe inge~"!ed particle. Ingestion of insoluble uranium 
compounds poses little health hazard because they pass rapidly through the body and are eliminated in the feces. However, animal studies have shown that 
ingestion of large doses of relatively so!ubl• uranium compounds are associate<.! with kidney toxicity. t~Q.~&& lnhak.'t! uranium particle& that are nonrespir-Jble are 
cleared from the respiratmy tract and either expelled from the body (cough) or swallowed and passed to the G! tract Respirable and relatively soluble partides 
are deared to blood and can affect kidney to1>icity. HJ~9 Less soluble particles can remain in the lung longer and in theory oould pose a nu!iological hazard. The 
U.S. Army has conducted tests to characterize aero•ols associated with DU munitions impacts with armor and with ac~idental DU munitions fires; it concluded a 
SC!Vice member's risk exceeds civilian safety standards only when he or she is inside a vehicle when it is p~nctrated by DU munitions.39·%·91 The adequacy of 
the research suppnning this ~onclusion has been questioned by some revicwcrs.~29,:uil 

No studies oflong-tenn human health effects of uranium metal implanted in tissue exi~t. Nevertheless. toxic effects are likely to be similar to the kidney toxicity 
observed from inhaled or ingested urdnium. To date, VA has reported no kidney toxicity among soldiers wounded by DU fiagments in friendly fire episodes. 112 

VA cunently monitors the health of approximately 30 veterans S"USpoett:d of retairung embedded DG fragments, and the U.S. Anny Medical Research and 
Mareriel Command is funding animals studies to investigate the health hazards associated with short- and tong-term exposure to DU metal fragment:l.-296 

What do we conclude about the risks ofDU to Gulf War veterans? The Committee concludes it is unlikely that health effects reported by Gulf War veter.ms 
today are the result of exposure to DU during the GnlfWar. Since uranium is a potential carcinogen, it is possible that exposure to DU during the Gulf War oould 
lead to a slight increase in the risk for lung cancer after decades following the end of the war. 

Oil-well Fire Smoke 

At the end of the Gulf War, more than 600 Kuwaiti oil wdls and several pools of spilled ml were left burning after bctng ignited by retreating Jraqi troops. Huge, 
dramatic plumes of billowing smoke from these fires rose high into the atmosphere. Occasiona!ly the smoke remained low to the ground, in some cases 
e!l\'cloping U.S. military personnel. 

Some chemicals contained m oil-well fire smoke, such as benzene and P AHs. are human carcinogens. As described earlier in this chapter, the amounts of these 
pollutants in the air were low. Hence, their contribution 10 acess cancer risk would be expected to be small and increased rates of cancers likely would not result 
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The U.S. Army Ulied EPA's standard1zed methodology to estimate cancer and noncancer risks from the oil-well fire smoke.46.5 It condudOO "the potential fur 
significant long-terrn adverse health effects for the e~poscd DOD troop or civilian employee populations is minimal." Risks from caocers were estimated not to 
e~ceed two excess cancers per one million people exposed. a value well within EPA's acceptable range. 

1\"oncanccr risks from smoke exposure were calculated as Hazard Indices (HI). When the HI exceed.~ 1.0, there can be concern about potential noncarcinogenic 
health effC\:ts. In Saudi Arabia, the HI r.mged from 0.6 to 2.0, while in Kuwait it rnnged from 2.0 to 5.0. Most of this noncancer risk was contributed by inhalation 
ofVOCs, particularly benzene. The U.S. Army concluded that risk of noncarcinogenic health effects among the U.S. service members was low since His are 
based on EPA toxicity values that arc set far below levels thought to ca\JSO h~allh effects and that also account for sensitive subpopulations such as children and 
the elderly. A con~onal Offtt:e of Technology Assessment analysis of the U.S. Army's risk assessment methods and fmdings concluded "the risks to health 
from expo•'U!'C to the smoke and the background air contaminants in the Persian Gulf are likely to be extremely sma!J."ill 

Oil-well fire smoke appears not to have caused ob.lervable changes m lung ti&."UC. Researchers at the Armed Forces Instimre of Pathology found no "gnificant 
differences when they compared lung tissue from autopsies of33 U.S. scJVice members who died after the start of the oil well fi~ to lung tissue from autopsies 
of soldiers who died before the tires.l 24 

lnfom1ation has been gathered from I !0 firefighters working for private companies in the Kuwaiti oil fields in 1S91. Iodividuals were deployed for 28-day 
periods, working dllily at the well heads without brcath.ing-prolection cquipmcm. Most were over 30 y= old and had 10 or more years experience fighting 
similar well fires, many of them in Kuwait and elsewhere in Southwest Asia. No cru;es of illnesses resembling those reported by Gulf War veterans were reponed, 
nor have such complaints been observed among thousands of oil-well firefighters who have spent years experiencing similar exposures.60•61-

Known immediate health effects from inhaling large amounts of smoke and particulates arc primarily re•-pitatoty, including coughing, whee;;ting, illCI'cased airway 
resistance, and respiratory infections. Toxic gases that can be found in oil-well fire smoke-such as hydrogCJI sulfide and sulfur dioxide-can cause eye and nose 
irritation, de\:rcased pulmonary function, and inc:reascd airway reactivity.312•315 Nevertheless. these toxic gases were not detected at high levels during the 
fires.~2.339 High levels of airborne particulates, which sometimes occurred in the Gulf region, are associated with increased rates ofasdnna and can 
exacerbate other chronic respiratory conditions. With chronic (months or years) exposure to particulates, there is increased risk of some loss in lung function or 
chronic bronchitis, especially in cigarette smokca. 

What do we conclude about the risks of oiJ.weii fires to Gulf War vtten~ns? Based on research on human and animal health effecls of exposure to air 
pollutants and on currently available exposure data, the Committee concludes it is unlilrely exposure to oil-well fire smoke is responsible for ~-ymptoms reported 
today by GulfWarvcteraru;. AJthougb. smoke from the oil-well fires did not include level• ofcardnogt:llS that would be cxpcctl:d to incrcOllc cancer rates among 
Gulf War participants, VA mortality smdies will include cancer surveillance. 

Petroleum Pr<~dndll 

Diesel, kerosene, gasoline, jet fuel, and other petrolenm-bascd fuels were widely used during the Gulf War for dust suppression, waste incineration, and for 
fueling vehicles, stoves, heaters and generators. U.S. service members in certain jobs were occupationally exposed to petroleum fuel vapors and combustion 
products, ~-uch as toluene, xylene, benzene, ethyl benzene, carbon monoxide, sulfur dioxide, nitrogen dtoxide, paniculates, lead, and other pollutants. 
Additionally, in some areas near the Kuwaiti oil-well fires, unburned crude oil drizzled down, covering the ground and troops below?4~ 

Petroleum fuels are a complex mixture of aliphatic hydrocarbons and aromatic hydrocarbons such as benzene and PABs. These fuels also cOintOOnly contlliu 
various additives, like lead. When burned, petroleum fuels produce a variety of potentially hazardous combustion prodncts. High-level, shon-term exposures to 
fuel solvents can cau.>;e immediate effects. In most cases, however, complete recovety occurs when the exposure ceases. 5·286 

U.S. service members could have been exposed to petroleum fuels by inhalation, ingesting contaminated water or dust, and skin contact. Inhalation exposure 
could depress the central nervous system (CNS). Symptoms include short-term effects ranging from fittigue, headache, nausea, blurred vision, and dizziness, to 
convulsions, paralysis, and lru.-s ofconscioUSllcss depending on the dosc. 282312 Again, exposure to high, nonlethal levels usually is followed by complete 
recovety, although rare cases of permanent bmin darmge after massive exposure have been reported. 117,20~.282 

Prolonged breathing of die.<cl fuel vapors can damage kidneys otlower blood clotting ability}~~ Studies of workers occupationally exposed 10 certain 
hydrocarbon solvents in petmleum fuels suggest that long-term high-dose exposure over 12 to 14 years can lead to neurotoxic effects) 17•285-For example, 
psychomotor disturbances, VISUI!l memoty and perception, and visuomotor learning ability were significantly affected in exposed gasoline-pump workerx 
compared to matched controls, particularly workers exposed for more than a ycar_.l25 Some studies suggest there are neurotoxic effects from long-term exposure, 
including decrements in memory, cognit1ve functioning, and sometimes neuromotor functions. 111 Other researchers, however, have challenged the existence of 
what is sometimes referred to as "chronic toxic encephalopathy," and uncertainty exists about (."NS effects from long-term, low-level exposures to solvents.~9 

Bei!Zene makes up about one percent of U.S. gasoline and up to five percent of European fomlulatiotll>. It is a known human carcinogen that is associated with 
certain types of leukemia :'llevenheless, more than 55 published epidemiologic studies of worken; exposed occupationally to hydrocarbons such "" gasoline 
genemlly do not rcphcate the carcinogenic effects reported for experimental animals. !5'1,~82 Recent studies of refinery workers also do not reveal a clear 

association betWeen gasoline production and leukemia.W~Z Still, based on the limited evidence from animal studies and the presence ofbctl7..cne in gasoline, the 
International Agency for Research on Cancer (rARC) concluded that gasolme i6 possibly carcinogenic 10 hurrums. It is not known if other petrol~um products 
cause cancer in humans. !ARC believes there are insufficient data 10 assess whether light fuel oils or light diesel fuels cause cancerin humans. However, IARC 
ha.< dctem1incd that occupational exposure to fuel oils during petroleum refining is probably carcinogenic to humans. f..81 

Although ingesting small amounts of fuel oils is unlikely ro cause significan[ S)'T!lll[oms, inb't,.-ting fuel oils in larger quantities can cause vomiting, diarrhea, 
swelling of the stomach, stomach cramps, coughing, drowsiness, restlessness, irritability, and unconsciow.ness.284 Ingestion of fuel oils can be accompanied 
(during vomiting) by aspiration of some of the material into the lungs, which can produce a chemical pneumonitis. 

hup:i!www.gwvi.gov/,h4.html 9/4198 



Page 12ofl3 

Skin expos~ to large amounts of oil can physically clog pores and hair follicles, compromising body heat loss. Long-term exposure can cause acne andolher 
skio problems. With high concentrution or extended exposure, lighter components of crude oil or other fuel oils can de lilt the skin, leading to redness and itching 
m de;matitis.28UU 

Ex;posurc to the normal combustion products ofpcrroleum fuels ls also a health concern. Limited epidemiologic evidence indicates daily usc of kcrrn;cnc stoves 
for cooking or hearing does not cause breatlung problems for most peoplc.i'll'i If insufficiently vented, however, carbon monoxide generntcd from fuel oil 
combustion can bulid up, causing drowsmess, nausea, and even aspbyx~ation. Individuals exposed to llllvented comtmsnon of fuels contairung lead could 
experience h~th effeciS ranging from subtle biochemirnl changes in blood to severe CNS effe<:IS at high doses. Occupational exposnre to inorganic lead is 
associated with subjective signs of neurotoxicity such as forgetfulness, lethargy, and weakness. These neurological signs and >J'rrlptoms occur at about the same 

blood lead levels as other overt signs oflcad intoxication, such as gastrointestinal complainiS like abdomiMl pain, nausea, and vomiting.lal'i 

Wbat do we cocclude about tbe rlskll of petroleum produc~ to Gulf War veterans? While certain subsets ofGu!fWar servke membe!'l> could have 
experienced occupational exposures to petroleum products that would entail increased risks of health effects, 1t is unlikely that health effects reported today by 
Gulf War veterans are due to exposure to petroleum products during the war. 

P•ycbologieal and Physiological Stress 

Virtually all GulfWarparticipants were exposed to a wide range ofstressors associated with the war. Throughout human history, observers have noted a 
correlation between the horrors of war and "mysterious" illnesses in soldiers and veterans.~ Only recently, however, have the broad range of symptomS for •11ch 
illnesses been recognized as serious, physiological effects of stresS. 

Unexplained illnesses in soldiers were widely interpreted liS a form ofmahngering until the 1940s. Whoo WWII veterans experienced macy of the same 
eytnptoms seen in WWI, Charles Samuel Dyers coined the term "shell shock." He began to study and write about what acrua!!y happened to the minds and bodies 
of soldiers on and off the battlefield. Physicians began to describe psychosomatic symptoms-phys1cal disorders caused or influenced by a psychological State-liS 

tha normal and expected consequences of experiencing fear and fright, and recognized the re!atio!l.'lhip betwc<.ln intense emotion and bodily changes. 

During this period, a telling example carne to light that illustrated how traumatic experience c.an lead to a decline in physical health. A group of merchant marines 
in Norway during WWII were presele<:ted for thck excellent physical and mental health. Y ct after exposure to extraordinary stress, they showed a ~harp dedine in 
their health. Many had symptom• of chronic fatigue, ~hronic pain, impotcn"", and irritability. 

Today, scientists are beginning to unravel the physiological connel:tion between the brain and various other parts of the human body. Recent animal and human 
studies reveal numerous pathways connC\:ting the brain to the rest oftbe body, through which po-ychalogical stress can be physically expressed.ll Animal studies 
demonstrate that stress can have measurable effects on the brain, immune system, cardiovascular system, and various hormonal responses. Although the human 
body can adapl to normal stresses, 1fthc Strc>i.~ last~ longer it can be expressed in a vorietyofphysical illness symptoms 1 ~5 Some researchers ~11spect that the 

inadetjllate production of stress hommnes and stress response occurs in some {not all) humans with CFS and PTSD 31· 

Based on this undemanding and supported by decades of clinical observallons, phys1c1ans recognize that many physical, as well as psychological, diagnoses arc 
tbe consequences of stress. This co!Ulection is not limited to soldiers only. Experts now know that conventional stressors, h"UCh as bereavement, family problems, 
fiMncial and job problems, domestic or other violcocc, can cause significant and long-term physical health effects.<6.1&1 

Physicians and scientists also ootc substantial variability in the human response to stress. One individual's reaction to trauma could be hypertension; in another 
individual, the reaction to similar tmuma might be severe anxiety. A nUlllber of medical diagno~s are linked with stress, including somaoofonn disorders, CFS 
and FM These conditions share many overlapping features, and each diagnosis depends on meeting specific case definitions. Significant evidence supports the 
likelihood of a physiological, stress-related origin for many of these ~ilments. 

Whllt do we tondttde about the risk!; ofrtre•s to Gulf War vetcnms? The Committee conclud~s that stress does not cause a unique illness orsctof 
symptoms. Stress can contribute oo a broad range of physiological and p~-yehological illnesses. Stress is likely to be an important contributing factor to the broad 
rdiJgc of illnesses currently being reponed by Gulf War veteran.•. 

SUMMARY 

The Comrruttce ha&examincd exposure and, independently, expected health effects for ten Gulf War risk factors: pesticides, CW agents, BW agents, vaccines, 
PB, infectious disease, DU, oil-well fire smoke, petrokumproducts, and psychological and physiological stress. In our evaluation, we used the substantial 
amount of relevant scientific information available in published peer reviewed liternture, interviews with exports, invited testimony, public comment, and 
discussions with scientific experts in academic and government agencies. For most of the risk factors evaluated, the Committee has determined-even in the 
absence of exposure data-they arc unlikely to be associated with the health problems CUircntly reported by Gulf War veterans. Based on its review, the Committee 
makes the following finding> and =ommcndations. 

FINDINGS 

Although wmc veterans clearly have service-<:onnected illnesses, currenr scientific evidence does not suppon a causa! link between the ~-ymptomsand 
illnesses reported today by Gulf War veterans and exposures while in the Gulf region to the following environmental risk factors assessed by the 
Committee: pesticides, chemical warfare agents, biological warfare agents, vatcines, pyridostigmine bromide, infel:tious diseases, depleted uranium, oil­
well fires and smoke, and petroleum products. Some of these risk factors explain specific, diagnosed illness in a few Gulf War veterans, for example, 
leishmaniasis has been diagnosed in 32 individuals. Prudence rl'qnires further investigation ofsome areas of uncertainty, such as the long-term effects of 
low-level exposure to chemical warfare agents and the synergistic effects of exp<>SUre to pyridostigmine bromide and other risk factors. 
A number of Gulf War risk factors-e.g., mustard agent, aflatoxin, and tertain petroleum products-are potential human carcinogens that could cause 
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increased rates of cancer beg~nning decade'i after exposure. 
• Stress is kno'Ml to affect the br,.m, itnm\me system, cardiovascular system, and various hormonal responses. Str~s manifests in diverse ways, and is likely 

to be an important contributing factor to the broad range of physiological and psychological illnesses currently being rcporn:d by Gulf War veterans. 

RECOMMENDATIONS 

• DOD and VA •hould perform long-tenn mortality studies ofGulfWar veterans appropriate for investigating cancer rntes in the Gulf War vetetall 
population in the coming de<:Hdes. 
The entire fedcrnl research portfolio should place greater emphasis on basic and applied research on the physiologic effects of stress and stress-related 
disorders. 

~As. noted, individuals in this group also were assessed for SCEs, which were fOU!ld to increase with deployment to Kuwait and remain elevated even after the 
rerum tc> Germany. 1 ~~ SCEs are a sensitive measure of DNA damage and repair and oe<:Ur at a background rate in nonnal cells, but increase with exposures to 
DNA damaging agents. !tis not dear what e.,;posures in Kuwait could have led to the observed increases, since elevated SCEs are a nonspecific measure that can 
rdle~."t exposure to infc<::tioru; and vaccinations, ono dietary, occupational, or environmental mutagens. 

••In c!_lapter 2 .• we identify those area> for wh1ch we believe new research data could fill in current gaps in knowledge. 

http://www.gwvi.gov/ch4.html 9/4198 



KEYWORD PAGE. 

CMAT NUMBER: 2000109-0000013 

MOl FILING 
LETTER TO CHRISTOPHER SHAYS 
DATED FEBRUARY 29, 2000 
DOD REVIEW OF SUBCOMMITTEE STAFF'S REPORT OF 
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Sent By: AVIP AOENCYj ~ ElB14El92 j Ma~·7·00 2:00PM; 

OFFICE OF THE UNOER SECRETARY OF CE:Fi':NSE 
..COOO DEFENSE PENTAGON 

WASHJNc;TON, O.C. JtOSOI-4000 

JlutiM)NICI. AHtJ 

) 

.... "' .... 
The Hooo<al>!c Cbr!atopber Sbays 
Chalnnan 
Sabcommittce on National Scow:lty, 
Ve~mn's Afl1lks llld l'nlc:malioual Rola!loos 
Commi- Oil Government Reform 
'UDitcd States House ofRepresentA!ives 
Washlnjtoo, D.C. 20515 

Dear Mr. Shays: 

Halll!lll •· 

The Department ofDcf'""" bas comp!o!ed a ,....;cw of your SuJv:ommlttoo stall's 
topOrtofl'cbruory 15,20011,"" the Dopartmcnt"sAnthrax Vo<Cindion !mmunizallcD 
l'lopsso. We wosc ""'Pri1cd that tho topOrt seemed to i1111= a YUt amount of tho 
infonnasioo p=tcdas sworn tesdmony to yoursubcommiaeo by willteSscs that 
appeared at some seven hearinRS IBSI :Year. 

You will fmd enclosed a point--by-point commem on suppositions contained in the 
report. We believe that allllllority of !hose CODIIIIOill$""' backed by solid scientillc 
StUdies and~ tho mot of medical respaasibllity. We also believe thai if a committee of 
the Cons=< was to conduct a swdy of the anthnix-;...., as detailed aud 
O><tonslve, as DOD's hss b=l, that tho Commitl~'s «mcluslon, klo, WO\Ikl be lhalit is 
ssfe, effoclive, and the rlgbt thing to do. 

We n:msln of the OPinion that it would be wmag to~ """piog,am. IDiike it 
voluntary, 0< moat the anthraa vacclne as if it WOie an invedigdive new drug. Doing so 
would leave our fomo IIIIPlOICCted flcm a deadly t11m1. It is iJnpoiiimt ID m:all that the 
Cbalmlan of the Joinl Chiefs, all follrServk:c Qliefs and two m$r theaters CINCS bave 
asked &pOCilically for - vacclnatloa pr<>1e<t1oa. If we dcaicd rileD> !hi& JOqiiCSicd 
aud availsblo protectiOn, the pctellllal exists for masalve !Uim1o ciiiiWI!tieo as the rcsWt of 
aueb a decision. · 

Sincenly, 

cc: Membcts of Govemmcat Rnfom> Committee 

0 

~/J;;:s{J -
RsndyL. Weot 
~Cen,USMC 
Special A<Msor rot .ADihn1 
llld Jllalosical Dcfeme­
Ul!der Se<mary of Defense (P&:R) 
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MEMORANDUM FOR DEPUTY ASSISTANT SECRETARY OF DEFENSE (FIIP&R) 

SUBJECT: Deployment IIeaJth Support Directorate (DHSD) Weekly Activity Report. 
~eptembcr 2002 

Q-13 

Operational Health Support (OHS) 

• Meeting with the Joint Requirements and Integration Office (JR&IO). Members ofthc 
Deployment Health Support Directorate (DHSD) attended a demonstration ofPeopleSOFT 
software hosted by OUSD (P&R), Defense Human Resource Activity, JR&IO. on 6 
September 2002, to examine the potential of long term solutions for the deploy-ed individual: 
and unit locations challenges he/she may encounter. The DHSD representatives saw a 
number of capabilities of the PeopleSOFT application, including the capability to record 
individuals and their units of assignment during deployments, to document pre-deployment 
processing activities, and to record a variety ofmedically related personnel management 
information. PeopleSOIT data, hov..-cver, will have to be matched with operational unit data 
to meet the deployment personnel data needs of the medical health system (MHS). The 
JR&10 gave a brief overview of how PeopleSOFT will form the basic soffware architecture 
for the Defense Integrated Military Human Resource System (DIMHRS). The JR&IO has 
met with each of the Services to familiarize them with PeopleSOFT and to build business 
rules for adjusting the fimctionality of DIMHRS. DHS.l.>'s presentation/demo was an extract 
of what the Services saw during their familiarization. In addition, tho J R&IO presented the 
briefing to Dr. Chu during the week of 19 August 2002. DHSD provided the JR&IO a copy 
of the executive level trip report of DHSD's visit to DMDC West (30 April -1 May 2002), 
and a draft copy of DHSD's working strav.man for personnel and o erational data needed to 
meet MHS individual and unit deployment location needs (POC I.UU:u.u.. _____ ___. 

b 6 

• USCENTCOM Depleted Uranium Support. Over the last year, DHSD has responded to 
several requests for help from USCENTCOM on issues related to the Gulf War use of 

depleted uranium munitions. Recently. DHSD received a classified request. in response to 
which it is assisting USCENTCOM in identifying and assembling a team ofdcplctcd 
uranium experts to go to the Gulf in early October 2002 to address the Host Nation concerns. 
At this point. it does not appear as though the delegation will include a DHSD representative. 
The DHSD coordinated the receipt of this follow-on USCENTCOM request with DUSD 
Installations and Environments Safety and Occupational Health office as well as with the 

ro riate oint of contact in ASD (ISA) for Near East and South Asian affairs (POC (b)( 
(bX6) ). 

• Depleted Uranium Health Risk Assessment Funding. In 1999, DoD initiated the 
CAPSTONE research program to evaluate depleted uranium aerosol levels inside Abrams 
Ml AI tanks and Bradley Fighting Vehicles bit h)' friendly fire. The CAPSTONE was jointly 
funded by the Office of the Special Assistant for Gulf War illnesses. Medical Readiness. and 
Military Deployments ($2.8M) and the US Army ($1.3M). The scope and fimding of 
CAPSTONE did not include preparation of a final health risk assessment (HRJ\.). A health 



risk assessment evaluates the possible exposure scenarios, develops estimates of potential 
exposure levels, combines the exposure estimates with knowledge of the toxicity of depleted 
uranium to estimate possible health effects, and communicates those findings in a way that 
would be understandable to servicemembers, veterans, and the public. The HR4 will ·add.ress 
a major depleted uranium analysis gap identified by veterans: Congress, the GAO, the 
Presidential Special Oversight Bo~ and other countries. The Deployment Health Support 
Directorate worked closely v..ith the US Army Medical Command and the US Army Center 
for Health Promotion and Preventive Medicine to establish an unfunded requirement for 
$1.98 1M to complete the CAPSTONE BRA. The uirement has been funded with end-of-
year FY02 Defense Health Program funds (POC l,lo;b;;.w,.,;;o6"'---~---~ 

Population Health Support (PBS) 

• GAO Review of Deployment Health Surveillance. The GAO held meetings on 9 and 10 
September with the following offices: DHSD (subjects: feedback from Fort Drum visit and 
DoD initiatives to track deployed service members); TMA Information Management, 
Technology & Reengineering Directorate (subject status ofTMIP and other information 
technology initiatives to support deployment health surveillance); and Air Force Preventive 
Medicine Division (subject: deployment health surveillance programs and implementation 
monitoring). DHSD staff members are continuing to coordinate with the Army, Kavy,and 
Marine Corps on finalizing their responses to the GAOk request for data on deployed units 
and service members. The GAO indicated that their preliminary impressions of the review 
thus far would include deployment health surveillance policies that are in place but for which 
implementation has not been assessed. In addition, there appears to be heavy reliance on 
information systems to fix roblems. but these stems are not yet fully developed or close to 
full implementation (POC (b)(6) 6 

• V A-DoD Health Care Task Force. On 1 1 September 2002, a DHSD staff member attended 
a meeting of the Presidents Task Force to Improve Health Care Delivery for Our Nations 
V ctcrans (PTF). The PTF heard from Dr. Robert Roswell, VA Under Secretary for Health, 
and received presentations from consultant staff on four themes or "calls for action". to create 
a seamless transition to veteran status; to improve beneficiary access to health care; to 
resolve the health care funding and demand mismatch; and to enable improved collaboration 
between VA and DoD. These themes form the preliminary construct for the PTF's Final 
Report, which is scheduled for release in March 2003. The PTF's Interim Report. released 
late July 2002, addressed seven key issue areas: leadership. benefits. resources. 

~~----
harmaceuticals, procurement, facilities: and information systems (POC u.b~6""'-----

6) 

Anthrax Vaccine Immunization Resumption. Representatives from DHSD have been 
working with the Anthrax Vaccine Immunization Program (A VIP) office and the Services• 
representatives to coordinate their respective Anthrax Vaccine Implementation plans with the 
Assistant Secretary of Defense for Health Affairs (HA) and the Assistant Secretary of 
Defense for Force Management Policy (FMP). Guidance from USD Personnel and 
Readiness (P&R) designated FMP as the approval authority for the Services' respective 
implementation plans, which were reviewed for their thoroughness in addressing the 



following issues: 1) Concept of Operations. 2) Education and Communication. 3) 
Immunization Tracking, 4) Medical Guidance, and 5) Administrative Guidance. The plans 
were then approved 10 September 2002 for Service-wide distribution and execution (POC 
CDR 6 

'fotal Keported Number of Hours that DHSD Personnel Worked an SHAD Issue (29 
August - 4 September 2002): 

207.4 hours 

Deployment Health Support Directorate Upcoming Travel and Events: 

September 

12 VSO/MSO Meeting, 1100, Pentagon, Rm. 2C 1061. 

13 Award Ceremony for CAPT Matthews: 1030, Large Conference Room. 

16-18 Air Force Association Aerospace Technology Exposition, Marriott Wardman 
Park Hotel. Washington, DC. DHS display to be provided. 

17-18 Autumn 2002 Meeting of the Armed Forces Epidemiological Board (AFEB )! 
Thayer Hotel, United States Military Academy. West Point. NY. Dr. Kilpatrick 
to attend. 

23-24 National Svndromic Surveillance Conference. New York. NY. COL Gardner to 
attend. 

29-4 (Oct) Military Infectious Diseases Research Program (MIDRP). King of Prussia PA: 

October 

10 

November 

Dr. Kilpatrick, Ms. Embrey and o attend. 

Force Health Protection Council Meeting, 1400-1530, Sky 4. Suite 901, Lrg. 
Conf. Rm. 

10-15 Association of Military Surgeons of the United States (AMSUS), Louisville. KY 
Dr. Kilpatrick to attend, PAO and Web Development to exhibit. 
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MEMORANDUM FOR DEPUTY ASSISTANT SECRETARY OF DEFENSE (FHP&R) 

SUBJECf: Deployment Health Support Directorate (DHSD) Weekly Activity Report, 
28 October- 1 November 2002 

Population Health Support (PHS) 

• GAO Review of Deployment Health Surveillance. GAO team members are at Travis AFB, 
CA, this week to review medical records for deployment-related documentation, associated 
with Operation Enduring Freedom. Preliminary feedback indicates that there are some 
problems with the Air Force personnel deployment data, which apparently included service 
members who deployed to locations with permanent US military medical treatment facilities 
(and for whom pre- and post-deployment health assessments, therefore, would not have been 
required). Although plans for GAO visits to additional military installations have not been 
finalized, dialogue is currently underway with the Army and the Marine Corps to identify 
appropriate locations, as well as to ensure the accuracy and applicability of the personnel 
databases used to select medical records for review (POC .....,.....,6...._ __ ....... 

• Anthrax Vaccine Research Prognun. A representative from DHSD provided an update to the 
Deputy Assistant Secretary of Defense for Chemical and Biological Defense on 5 November 
2002. Information for this update was obtained from the 3rd Annual Anthrax Vaccine 
Research Program (A VRP) Investigators' Meeting, held the week of21 October 2002 at the 
Centers for Disease Control and Prevention (CDC) in Atlanta, Georgia. The update covered 
the primary aspects of the A VRP, focusing on human clinical trials, non-human (primate) 
studies, and correlates of protection. The ultimate goal of this research is to obtain the data 
and information that will support Food and Drug Administration (FDA) approval for 
changing the route of administration (from under the skin, into the muscle) and reducing the 
dosage (to fewer than six injections) of the current anthrax vaccine. The CDC has projected 
that an interim analysis will be available for review by September 2004. DASD (ChemBio 
Defense) meetings are held bimonthly (POC CDR ~U:!6~ _ __, 

Public Affairs Office (PAO) 

• October VSO/MSO Roundtable Meeting Held. Nine representatives from veterans 
and military service organizations and the Interagency Community attended the;;..,...-......... 
roundtable meeting. No significant issues were raised (POC 6 (b)(6) 

6 ). 

• Media Response to DTC Announcement Thorn Shanker of the New York Times 
asked for additional information on the Red Oak Phase I test. In particular, he 
asked how and where the test was conducted, and whether any civilians were in 
danger. He also asked how long it would impact the environment, and whether the 
longevity of the chemical sarin would remain a danger. PAO explained that the test 



was conducted in a remote area. far from any population center. The shells were fired 
individually, and dissemination of the agent was monitored. Also, sarin is one of the least 
persistent agents, and loses its toxicity within hours of release. PAO also described in 
detail the follow-on work, to ensure that all environmental considerations were 
addressed (POC ~0.:6..__ __ ..... 

• Times News Service asks for Comment on WA Lawsuit. Debbie Funk, Times 
News Service, requested an interview and/or comment from Dr. Kilpatrick, in 
response to the lawsuit filed by WA and several SHAD veterans. DHSD denied the 
request, explaining that it is inappropriate to comment on matters of current 
litigation. Ms. Funk also asked if DHSD knows whether Dr. Kilpatrick is named as 
an individual in the case. PAO explained that it does know, but that it still has no 
further comment (POC ...... b~6'"'------' 

• NBC-4, KAMR-TV, Amarillo, Texas, asks for DTC Background. Reporter Subha 
Ravindhran asked for background on the Project 112/Project SHAD for a news story 
this evening. PAO faxed a copy of the state/country matrix, today's press release 
and the 9 October press release. It also provided contact hone numbers and web 
information. Prior to this call, Ravindhran had contacted (b)(6) requesting 
comment on the pending lawsuit, on wh· 6 declined to comment (POC 

• Is "Gulf War Syndrome" linked with homicides? Sarah Edmonds of Reuters has contacted a 
number of researchers who have told her that a personality change is one of the symptoms of 
the "syndrome." She provided a list of seven names and asked if DHSD could verify three 
things- whether they are Gulf War veterans, and if so, in which services, and whether they 
participated in the CCEP. All seven individuals appear to have been involved in homicides 
or attempted homicides; several also have committed suicide; records confinn that six of teh 
seven were Gulf War veterans. Edmonds stated that she is working on a "balanced" story, 
and that she is including input from several experts. Based on her questions, PAO referred 
her to Jim Benson, VA Public Affairs. In a follow~ up call, Edmonds. asked for similar Gulf 
War service infonnation on four servicemembers involved in the Fort Bragg murder~suicides. 
Following coordination with Army Public Affairs, advised Edmonds that three of the four 
people on her list were Gulf War veterans. Also told her that the Department of Defense, the 
Department of Veterans Affairs and the Department of Health and Human Services and 
several independent medical entities have looked at health status of Gulf War veterans very 
carefully. This is an ongoing effort and to date, there is no evidence to support the notion 
that Gulf War veterans are more violent than any other group. We should be careful not to 
jwnp to conclusions. Approximately 697,000 veterans served their com1try in Operations 
.Desert Shield and Desert Storm. It would be an injustice to them to automatically link the 
aberrant acts of a few to their military service. Anticipate a news story that presents the 
typical Gulf War veteran in a negative light (POC LLLIJLLLL-' ....................... u.=.~;uu. __ ...... 

• Association of Military Surgeons of the United States (AMSUS) Outreach. An outreach 



team will participate in the Association of Military Surgeons of the United States annual 
conference next week (I 0-15 November). In preparation for the meeting, the team created a 
new 8x8 display with tailored medical information and forwarded for distribution 250 each of 
the DHSD tri-fold, 800 Hotline cards, DeploymentLINK. cards, MedSearch fact sheet, and 
300 copies of the summer issue of Deployment Quarterly. Approximately 6,000 members of 
th.e 12,000+-member organization are expected to attend the meeting (POC ................. _, WILIUo!lAoooool 

• Media Query. Johnny Edwards of the Augusta Chronicle requested a list of standard vaccines 
giveA to service members. In response, PAO forwarded a copy of the regulations and joint 
instructions used by the services to determine required vaccinations. In follow-up inquiries 
he asked about the anthrax and smallpox vaccines, as both issues had been in the news. P AO 
advised him that the anthrax vaccine was not a "routine" vaccine and provided information 
released earlier this year. With regard to the smallpox vaccine, advised him that it would be 
premature to discuss the issue as a final decision has not been made (POC ......... ..........,_ UJILLJ..!o<"--1 

6 

• Product Request. In response to a request by Shannon Middleton, American Legion 
Washington office, on 7 Nov. forwarded 50 copies of the current issue of the Deployment 
Quarterly (POC ......,..0.:6"'------

• Disaster News Network sought Comment Travis Dunn, Disaster News Network 
(Disasternews.net), asked for a comment on the VA's recent decision to double its OW­
related research. Dunn had also contacted Jim Benson, VA Public Affairs. Benson 
explained the long-term research effort and DoD's support of all actions focused on 
achieving a better understanding of the illnesses of Gulf War veterans. To that end, DoD has 
been involved in a collaborative effort with the departments of Veterans Affairs and Health 
and Human Services since 1994. PAO noted that over time the research portfolio has 
evolved, and that studies have addressed a wide variety of health issues. The investigative 
effort has not been restricted; in fact, the changing nature of the studies reflects an effort to 
build on the findings of earlier research, scientific breakthroughs and improved technologies. 
Expect balanced coverage (POC LUUl.l!!6:.~-_ __. 

• Smallpox Vaccine Communications Planning Continues. In support ofHA's upcoming 
policy announcement, team members have continued participation in smallpox 
communication planning meetings~ prepared supporting documentation and incorporated 
revisions from policy and subject-matter experts (POC u.:b~6~---

• Gulf War Research. Ken Guggenheim, filling in for AP reporter Suzanne Gamboa, asked for 
DoD's comment on the VA's increased Gulf War research fimding. He asked if anything 
new has happened, and if it is true that DoD no longer finds stress to be the cause of the 
illnesses of Gulf War veterans. Guggenheim asked about the significance of the research in 
light of future deployments. In an approximate 20-rninute discussion, Dr. Kilpatrick 
explained that understanding chronic, debilitating symptoms is extremely important. In 



addition to permitting DoD to address the concerns of individuals, it enables appropriate 
preparation for and ensured protection of those deployed. Guggenheim then asked if the 
latest funding announcement is a change from the past, to which Dr. Kilpatrick replied that 
this is rather a matter of what has changed over time. The Department of Defense has 
established three deployment-focused centers: clinical health, clinical research and 
surveillance. These centers allow for continued awareness and add a proactive side to the 
effort. In other words, DoD is not just focused on the battle wounds, it is also concerned with 
understanding all facets of deployment health, to identify the best options for prevention and 
treatment. To date, DoD, VA and HHS have provided more than $200 million for more than 
200 projects. It is important to look at the entire portfolio - these projects address a myriad 
of issues (POC I.LLLJII..U.J., .... W LL.IU<!..l-..1 I.Uo'.JtuU------1 

• Reuters asks about Depleted Uranium Health Effects in Iraq. Reuters is preparing a book 
looking at the pros and cons of military action against Iraq. A small section of the book 
includes claims by the government of Iraq that cancer rates, congenital deformities and 
abnormalities significantly increased in children born after 1991, in areas where the munition 
was used. Via the DoD Press Office, Reuters requested DoD comment on this statement. 
DHSD provided the following statement to OASD (P A): "In contrast to Iraqi claims, the 
Department of Health and Human Services says, 'No human cancer of any type has ever been 
seen as a result of exposure to natural or depleted uranium.' Also, since 1993, a Veterans 
Affairs medical follow-up program has performed medical evaluations on 60 U.S. veterans 
exposed to DU friendly-fire, many with embedded DU fragments. The results of these 
medical evaluations indicate that even veterans with elevated levels of urine uranium ten 
years after the Gulf War have not developed kidney abnormalities, leukemia, bone or lung 
cancer, or any other uranium-related adverse outcome. PAO anticipates that the brief 
comments will be included in the book (POC LLLULLLL .... w.uu.~~ ~'1¥1.----' 

Health Doctrine Support (HDS) 

• The Deseret Test Center investigation team revisited the Edgewood Technical Library last week. 
Based on additional search terms, the team was able to locate reports dealing with two tests 
known to have been completed that had not been previously located. The team has also 
reestablished a relationship with the chemical and biological researchers at the Naval Surface 
Warfare Center at Dahlgren, VA. Those researchers have located a number of potentially 
relevant documents and files based on the investigation team's expanded list of test names 
and keywords; the team plans to visit Dahlgren next Wednesday to assess their value to the 
investigation. Work to extract land-based test participant names from the records retrieved 
from Dugway is progressing, with approximately 65 new participants identified to date. 

Operational Health Support (OHS) 

• Best Practices in Occupational Safety and Health, Education, Training, and 
Communication: "Ideas that Sizzle" Conference. 6 ofDHSD attended this 
international conference, which was sponsored by the national Institute for Occupational 



Safety and Health and a number of other federal agencies, including the Department of the 
Army (USACHPPM) and the Department of the Navy. Several hundred people from 15 
different fede ies attenqed the conference, which also had large international 
representatio (bX6) lofDHSD delivered a 30-m.inute presentation at a break-out 
session (attended by approximately 40 people), entitled "Health Risk Communication: A 
DoD Perspective." The presentation had previously been approved and presented at the 
International Society for Exposure Analysis in Vancouver, Canada, this past August. His key 
message was that the perceptions, concerns, and fears of stakeholders who are not 
knowledgeable with the scientific risk assessment process, must be treated as valid 
assessments of risk from the stakeholders' perspectives. Thus, it is critical that risk 
communicators and others take the necessary time to fully acknowledge and empathize with 
stakeholders, regarding their concerns, before attempting to alter those concerns to match 
more closely with the scientific assessment of risk. The presentation was well received, and 
it generated a number of uestions es ecially from Canadian representatives (POC 
COLSw.~~6~------------~' 

• US Central Command (USCENTCOM) Visit. On 23 October 2002, DHSD representatives 
attended discussions and office calls with the ADUSD Safe and Occupational Health), Mr. 

(bX6) at USCENTCOM, Tampa, Florida. (b)(6) vited DHSD to travel 
with him because it shares mutual areas of concern for force health protection. The 
overarching purpose of the meetings was to update Mr. Bowling and his staff on the current 
efforts of the intelligence and environmental communities (in particular USACHPPM and 
NIMA) in providing medical intelligence and environmental surveillance support to 
USCENTCOM's contingency operations. (b)(6) d his staff wanted to ensure that 
previous coordination efforts to protect this strategic command and critical infrastructure in 
the region were still relevant and working. Office calls included the Command Surgeon, the 
Deputy J-4 Engineer, the J-4, and the Deputy J-5. Other topics discussed were depleted 
uranium, future regional engagement projects, WMD, K2, recording locations for deployed 
units and individuals during a de lo ment, and the Combatant Command Surgeon Portal 
(POC COL Sulk ~)(~6):...._ _______ ....,j 

• Visit to USACBPPM. On 24 October 2002, Ms. Embrey, accompanied by members ofDHSD 
staff visited the US Army Center for Health Promotion and Preventive Medicine where they 
received a command brief from Brigadier General Bester and members of his staff Major 
briefing topics included: 

• Smallpox Epidemiological Response Team program, 
• Garrison Disease Outbreak Response, 
• Chemical Agent Standards Development, 
• Defense Occupational & Environmental Health Surveillance, 
• Injury Prevention and Contro4 
• West Nile Virus Surveillance Efforts, and 
• The Entomology Laboratory 

Major issues discussed included incorporation of biomarker analyses in the CTF Campaign 



Plan, revisions to DoD Directive 6490.2 and DoD Instructive 6490.3, fitness programs for the reserve 
component, the operation of smallpox response teams, and acute exposure guideline levels and 
detector level settings for chemical warfare agents. In addition, Brigadier General Bester 
recommended that Ms. Embrey visit the Walter Reed Army Medical Center to receive a 
briefmg on the Defense Medical Surveillance System (DMSS) (POC COL Sul~ 

[(b)(6) o. 

• Exercise DILIGENT WARRIOR 03. From 22 to 25 October 2002, an Office of the Secretary of 
Defense (OSD)-directed, Joint Staff (JS)-coordinated, and Defense Threat Reduction Agency 
(DTRA)-sponsored exercise tested federal, state, and local response capabilities to a nuclear 
weapons accident. This year's exercise combined a field training event in Wyoming 
replicating an accident involving a weapon in transit with a command post-style exercise 
extending through the National Military Command Center (NMCC) to the OSD Crisis 
Coordination Center (OSD CCC). Local and national USAF and civilian responders reacted 
to the simulated incident near Guernsey, Wyoming, while reporting systems and processes 
from local to national levels were used to coordinate responses. Health Affairs staff officers 
(the Gold Team) manned the CCC throughout the exercise, gaining valuable command post 
experience and training in providing linkage to OSD medical policy and in coordinating the 
guidance of senior DoD leadership in radiological incidents. Because the exercise incident 
did not involve catastro hie damage or a release of radiation, there were no national level 
medical issues (b)(6) DATSD(NCB) received the After Action Review briefing that 
identified some overarching issues such as the role/relationship between the OSD CCC and 
the NMCC. During the exercise and during the after action review, it became clearer that the 
HA representatives to the CCC tracked or wer.e expected to address issues not in the medical 
functional area, e.g., casualty reporting, mortuary services, and evacuation (determining 
whether or not to evacuate). FHP&R will review HA's role in the CCC. The DHSD will 
revise HA's input to the current draft DoD Manual 3150.8-M, Nuclear Weapon Accident 
Response Procedures (NARP) based on this exercise experience (POC COL Sulka/ b ( 

l(b)(6) g b. 

• GAO Audit 460530, "Review of Nuclear, Biological, and Chemical Plume Analysis." DHSD 
completed collecting documents and answering a second set of GAO questions for this audit. 
In addition, DHSD received a request for 269 additional documents that it has in its files. 
This list resulted from DHSD' s answer to the flrst set of GAO questions in which their 
investigators asked about which documents it has that mention modeling. From that list, the 
GAO chose 269 that it wants DHSD to provide (POC COL Sulk ... b...-6"'-------""' 

Total Reported Number of Hours that DHSD Personnel Worked on SHAD Issue (31 
October- 6 November 2002): 

• 129.2 hours 

Deployment Health Support Directorate Upcoming Travel and Events: 



November 

8 Navy/Marine Corps Birthday Celebration, 1000-1100, Sky 4, Suite 901. 

10-15 Association of Military Surgeons of the United States (AMSUS), Louisville, KY. 
Dr. Kilpatrick to attend.; PAO and Web Development to exhibit 

1-15 Joint Doctrine Worlcing Party Conference, Joint Warfighting Center, Suffolk, VA. 
Hank Hodge, LtCol Charleston to attend. 

14 Force Health Protection Council Meeting, 1400-1530, Sky 4, Suite 901, Lrg. 
Conf.Rm. 

18-20 Mobilization Symposium, Alexandria, VA. Hank Hodge, LtCo (b)(6) d 
(b)(6) o attend. 

20 The Board of the Medical Follow-up Agency (MFUA) Advisory Panel Meeting, 
National ~cademies Buildjne 500 Eiftb.Street, NW, Room 101, Washington, 
D.C., poq(b)(6) I 

~------~------~ 

December 

5 Sergeant Majors Briefmg, Ft Bliss, TX. 

20 FHP&R and DHSD Holiday Party, 1130-1530, Army Navy Country Club, 
Arlington, VA. 

January 

1-21 Reserve Officers' Association Conference, Washington Hilton and Towers, Washington D.C. 
PAO and Web Development to exhibit. 

27-30 TRICARE Conference, Marriott Wardman Park Hotel, Washington, DC. 
COL Gardner to present; attendees TBD. 
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NUCLEAR AND CHEMICAL 
AND BIOL.OOICAL DEFENSE 

PROGRAMS 

ASSISTANT TO THE SECRETARY OF DEFENSE 
3050 DEFENSE PENTAGON 

WASHINGTON, DC 20301-30150 

-. --

MEMORANDUM FOR UNDER SBCRErARY OF DEFENSE (COMPTROlLER) 
DEPliTY UNDER SECRETARY OF DEFENSE 

(INDUSTRIAL POLICY) 
ASSISTANT SECRETARY OF DEFENSE (HEALTH 

AFFAIRS) 
ASSISTANT SECRETARY OF DEFENSE (LEGISLATIVE 

AFFAIRS) 
DEPARTMENT OF DEFENSE GENERAL COUNSEL 
DIRECfOR. ACQUISmON RESOURCES AND 

ANALYSIS 
DIRECfOR. DEFENSE PROCUREMENT 
JOINT REQUIREMENTS OFFICE (CBRN DEFENSE) 

SUBJECT: Report to Congress on Anthrax Vaccine Supply Preparedness as Required by 
theFY03 Appropriation Report. Public Law 107-732 

Request coordination NLT noon Friday, December 13, on the attached draft 
Action Memo and Report to Congress from Dr. Winegar to Mr. Aldridge. The report 
addresses "anthrax vaccine supply preparedness, as required by FY 03 Appropriations 
Report, Public Law 107 • 732. This represents an unfunded requirement 

...,.,..___,.....~If~v~ou~have questions regarding this matter~ please contact (1>)(6) 
u.;l(b~)(:......6)'--_---Jt Please fax your coordination (TAB E) (b)(6) ......__ ___ ...... 

Q~-~y 
AnnaJohrison-Winegar, Ph.D. 
Deputy for ChemicalJBiological Defense 

Attachments: 
As stated 

at 



l'olUClEAR ANO CHEMICAL 
AND BIOLOGICAL DEFENSE 

PROGRAMS 

ASSISTANT TO THE SECRETARY OF DEFENSE 
30!50 DEFENSE PENTAGON 

WASHINGTON, CC 20301-30!50 

ACTION MEMO 
December 2. 2002. 7:30AM 

FOR: UNDER SECRETARY OF DEFENSE ATSD(NCB) Action __ 
(ACQUlSmON. TECHNOLOOY, AND LOGISTICS) 

FROM: Dr. Anna Johnson-Winegar, Deputy Assistant to the Secretary of Defense for 
Chemical and Biological Defense 

SUBJECT: Report to Congress on Anthrax Vaccine Supply Preparedness as Required by 
the FY03 Appropriation Re~ Public Law 107-732 

• Fotward the letters to the congressional defense committees (TAB A). 

• The FY03 Appropriations Act, Public Law 1(17-732 (TAB B), requires a report to 
Congress by January 23, 2003. 

• The Report to Congress on Anthrax Vaccine Supply Preparedness (TAB C). 

• The Secretary of Defense has delegated authority to Under Secretaries (DoD Directive 
5545.2) to submit reports to Congress in a memo dated July 26, 2002 (TAB D). 

• Specific report requirements are: 

(1) Assess the immediate and short-term preparedness and potential future total 
biowarfare defense need for the FDA-licensed anthrax vaccine. 

(2) Assess the potential capacity to meet that need, and the need for a separate 
production capacity to mitigate risks of an event which could halt current vaccine 
production. 

• None of the options discussed in the draft Report are funded in the POM. or officially 
submitted as an unfunded requirement 

RECOMMENDATION: Sign the letters (TAB A). 

COORDINATIONS: ODoD(GC). ASD(HA), ASD(LA), DIR(ARA). USD(C), DIR(DP), 
DUSDCIP), JRO(CBRN) (TAB.E) 

Attachments: 
As stated 

ODATSD(CBD). Medical Adviso (b)(6) 
~--------~ ~----------~ 
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THE UNDER SECRETARY OF DEFENSE 

3010 DEFENSE PENTAGON 
WASHINGTON, DC 20301·3010 

ACQUISITION, 
TeCHNOLOGY 

AND LOGISTK:S 

The Honorable Robert Byrd 
Chairman 
Committee on Appropriations 
United States Senate 
Wasltington, DC 205!()..6025 

Dear Mr. Chairman: 

The National Defense Apprnpriation Act for Fiscal Year 2003, Public Law 107-732, 

requires the enclosed report be subntitted to the congressional defense committees on the 

Department of Defense's Anthrax Vaccine Supply Preparedness. A similar letter has been 

provided to the other congressional defense committees. 

Enclosures: 
As Stated 

cc: The Honorable Ted Stevens 
Ranking Member 

Sincerely, 

E. C. Aldridge, Jr. 



THE UNDER SECRETARY OF DEFENSE 

3010 DEF'ENSE PENTAGON 
WASHINGTON, DC 20301·3010 

ACQUlSrrLON, 
TECHNOLOGY 

AND 1.0G1STICS 

The Honorable Bob Stump 
Chainnan 
Committee on Armed Services 
U.S. House of Representatives 
Washington, DC 20515-6035 

Dear Mr. Chainnan: 

The National Defense Appropriation Actfor Fiscal Year 2003, Public Law 107-732, 

requires the enclosed report be submitted to the congressional defense committees on the 

Depar1Jilen1 of Defense's Anthrax Vaccine Supply Preparedness. A sllnilar letter has been 

provided to the other congressional defense committees. 

Enclosures: 
As Stated 

cc: The Honorable Ike Skelton 
Ranking Member 

Sincerely, 

E. C. Aldridge, Jr. 



THE UNDER SECRETARY OF DEFENSE 

30IOOEFENSE PENTAGON 
WASHINGTON. DC 20301·3010 

ACQUISmON, 
TECHNOLOGY 

,.,..D I..OGUSTtCS 

The Honorable Carl Levin 
Chainnan 
Committee on Anned Services 
United States Senate 
Washington, DC 20510-6050 

Dear Mr. Chainnan: 

The National Defense Appropriation Act for Fiscal Year 2003, Public Law 107-732, 

requires the enclosed report be submitted to the congieSsional defense committees on the 

Department of Defense's Anthrax Vaccine Supply Preparedness. A similar letter bas been 

provided to the other congressional defense committees. 

Enclosures: 
As Stated 

cc: The Honorable John Warner 
Ranking Member 

Sincerely, 

E. C. Aldridge, Jr. 
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THE UNDER SECRETARY OF DEFENSE 

3010 DEFENSE PENTAGON 
WASHINGTON, DC 20301-'11010 

ACQUISITION, 
ttcHNOL.OGY 

AND LOGISTICS 

The Honorable C.W. «Bill" Young 
Chairman 
Committee on Appropriations 
U.S. House of Representatives 
Washington, DC 20515-6015 

Dear Mr. Chairman: 

The National Defeose Appropriation Act for Fiscal Year 2003, Public Law 107-732, 

requires the enclosed report be subntitted to the congressional defense committees on the 

Department ofDefeuse's Antllrax Vaccine Supply Preparedness. A similar 'letter has been 

provided to the other congressional defense committees. 

Enclosures: 
As Stated 

cc: The Honorable David Obey 
Ranking Member 

Sincerelyt 

E. C. Aldridge, Jr. 
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Report on Preparedness of the Anthrax Vaccine Supply 

This report is the response to the requirement. of the Hoose of Representatives October 9. 2002. 
Conference Repcrt lf'fl· 732 for th"' FYOJ Department of Defense Appropriations Act. 

'~e conferees are eoncerned about the adequacy of tbe supply and production capacity for lbe ooly FDA· 
licensed anthriu vaccine curretltly aVllllable in tlle U.S. to }X'Oted: our 11\ilit.aiy and civilian defense 
persmmel from the demonSirated and potential future threat of antbru. The Secretary of Defense is 
directed to (rOVide a report which assesses the immediate and ihart·term preparedness and potential future 
total biowarfare defense need for tbe FDA-licensed anthrax vaccine. the potential need far expanded 
productiro cap~Ci.ty to meet that need. and the need foJ: a 5Cp2Iate production capacity to mitigate risks of 
an. event whitb could res11lt in a halt to(:WTC~ltwa:ine production. The Secretary shall submit 1bill report 
to !he congressional defense committees within 90 days after enactment of this act." 

Ass""gmenf of. the lmmediab! and short-term preparedness and pOIUtial future tofal blowarfate 
defense need for die IDA·Hceosal anthrax ......me, amdlhe potendal need for expandadproduclloo 
capadtyto meettbat need: 

The Department of Defense (DoD} has ccnducled an evaluation of projected Anthrax Vaccine 
Adsorbed (AVA) requirements and the industrial base; it concludes that the capacity at the BioPort facility 
in Lansing, Michigan. given present capabUities and absent major manufacturing intemlptions, is adequate 
to meet cmrentlyprojected DoD immunlzadco requirements and other vaU.dated Federal agency 
reqnircments by September 2006. However, the Department has received additional requests for AVA. 
-from Clthtr domestic and foreign sources, that are not addrq:se:d in this IUI8l)'Bi6 becau&c they have not yet 
been validated as requirements. lf thestt additional requests increase the reqwement, the current capacity 
at the Lansing facility would not be sufficient. 

Assf!Ssment of the need for a separate production capacity to mitipte risks of aa event whieb c:ould 
red ina halt to curreut vaccine production: 

In addition to the potential for additional requirements. rhere is a need for a separate produCtion 
capability to mitigate the wlne:abillty associatlld with reliance upon a single source fer AVA. The risk of 
losing production capability, whether alii a result of industrial issues, natural disastm. or Ieaarism. DWS( be 
reduced. Establishment of a second productian source will accomplish that objectiw_ and. may likewise 
condense the timetable fur evenm.al. manufacturing of a Next Generation Anthmx Vaccine (NGA V). 
Because of the extensive lead times associated with the regulatory ptocess of validating manufacturing 
facilities far biological drugs. licensure by the Food and Drug Administration (FDA) attd other market­
related barriets to lhe entry of new A VA suppliers. the DoD bas only a llinited number of meaningful 
options to diminish !he risk inherent in the existeoce of a sole~ for AVA 

The DoD strategy proposes development of an alternative production source in alliance with 
BioPort wbo, as tbe license-holder, would secure additional manufacturing capability at a second site. The 
participadon of BioPort mitigateS risk by minimizing the Jeamlng curve of knowledge and experience, 
thereby reducing the time ne.cessary to obtain FDA approval of the second facility. An evolntlonary 
atquisition strategy will be pursuod; such an incremental approach sboukllcsscn me overall financial 

iDwstmsnt reqllired by the DoD and allay sole reliance on a single manufacturing facility uatil NGA V is 
approved by the FDA and is in full-scale production. 

Efforts are t:ttmmdy underway to establish interim redundancy. The four phases are listed below: 

• As the tim phase of an incremental approach, an alternate testing site for potency testing 
and the qualification of a secondary vacdne tilling facility are currendy being sought~ 
this will provide back-up capability for these two essential operaticm and reduce risk 
until a full-scale se~;:ond-source facility c:an be established cr NGA V becomes available. 



• The ~ph~ would involve securing th~ additional production fucility, installation 
of fmncntms. and obtaining FDA approval kt conduct bulk manufacturing and 
formulation at that location. The bulk vacclne would then be transferred to the other site~ 
!or testing and filling. 

• The lhW!. and most critical phase would be establishment of IUl independent production 
infrastructure at the new facility. with the expertise in quality IISSUt'iiDCe and regulatory 
affairs m:cessary to obtain facility licensure ftom the FDA and. to establish a full 
manufacturing capability at the autonomous location. 

• The f2Bnh phase would comprise instaJiation of new fermcntors and modiftcation of the 
production s.uite(s) in order to manufactur~ NGAV. This would provide a piimary 
facility or second source facility so be available to the companies who will compete for 
development and pnxiuction of the NGA V .. 

This IICW prodaction facility would strengthen the industrial bBSO.. significantly reduce the risk of 
losing rhe BioPort-Lan&ing facility, and prov:idc a manufacturing capability for NGAV. This phased 
approach minimi=s risk while maximizing financial flexibility since it does not require early and untimely 
commitment to full seale-construction of a second facility and its infrasttttcture. The approach provides the 
agihty 10 modify direction as requirements. change. whether as the result of earlier-than-anticipated 
availability of NGAV or because of a reduced demand for the CllJf'CDt AVA product. 

The various options discussed in this report are not currently funded in the Proamn Objective 
Memoraru:lum nor submitted as an official Unfunded Requirement. In addition, they have not been fully 
coordinated within tho DoD 
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Anthrax Vaccine Supply Preparedness • Report to Congress 

Coordination* 

USD(C) 

DUSD(IP) 

ODoD(GC) 

ASD(HA) 

ASD(LA) 

DIR(ARA) 

DIR(DP) 

JRO(CBRN) 

Concur Non-concur Concur with Comments 

• Please print the name of the principal responding on this action. 



ACTION MEMO 

December 11, 2002, 1000 AM 

FOR: ASSISTANT SECRETARY OF DEFENSE (HEALTH AFFAIRS) 

FROM: Ms. Ellen P. Embrey, DASD, Force Health Protection and Readiness 

SUBJECT: Coordination of Draft Report to Congress - Anthrax Vaccine Supply Preparedness 

• The draft Report to Congress on Anthrax Vaccine Supply Preparedness was sent to ASD 
(HA) for coordination (TAB B). 

• The draft has been reviewed and there are no statements, fmdings, or recommendations 
of issue. The draft Report to Congress is consistent with the Department of Defense 
Force Heath Protection and Readiness policies. 

• It is recommended that ASD (HA) concur as written. 

RECOMMENDATION: That ASD(HA) sign memo at TAB A. 

COORDINATION: TAB C 

Attachments: 
As stated 



MEMORANDUM FOR DEPUTY ASSISTANT TO THE SECRETARY OF DEFENSE 
FOR CHEMICAL AND BIOLOGICAL DEFENSE 

SUBJECT: Coordination of Draft Report to Congress - Anthrax Vaccine Supply 
Preparedness 

Thank you for the opportunity to coordinate on the subject draft Report to 

Congress. The Assistant Secretary of Defense for Health Affairs (ASD (HA)) has 

reviewed the document and concurs with draft report as written. 

The ASD(HA) point of contact is Commander (b)(6) at LI..LUILU.L.--....J 

William Winkenwerder Jr., MD 



SUBJECT: Coordination of Draft Report to Congress - Anthrax Vaccine Supply 
Preparedness 

COORDINATIONS 

Deputy Director, DHSD Dr. Kilpatrick Concur 12/11102 

PD, Preventive Medicine, FHP/R COL Ben Diniega Concur 12/11102 

Director, DHSD 

C ofS (HA) 

PDASD(HA) 

Ms. Embrey 

Ms. Tabler 

Mr. Wyatt 



(b)(6) 

-~~~~~~~----------~ 0112212003 06:40 Aid 

To: 
cc: 

_#.-4 

Subject FW: Hearing Preparation for Dr. Chu -Tasking tor Info Papers- D 

To: {b)(6) 

cc: 

Subject FW: Hearing Preparation tor Dr. Chu- Tasking for Info Papers- D 

Alcon: See below, please. 

:You've got GW and SHAD 

Anthrax and Smallpox- work with A VIP 

Please get to me for Ms E review by cob 21 Jan. 

Thanks 

(b)(6) 

CMA& ""''""' " 
2003022~0000041 

UENOON 1122 

UE NOON 1122 



Subject: earing Preparation for Dr. Chu - Tasking for Info Papers- DUE NOON1/22 
Importance: High 

Please see the list of information papers below that we need to provide to Dr. Chu 
in preparation for the Congressional hearings. Attac~e..d_ls lb..e..s_arru:W form,;,:..;,.at ......... --. 
from P&R. Please forward your information papers t (b)(6) and (b)(6) 

(b)(6) y Noonon 1/22. Thanks very much for your assistance. 

(b)(6) 

FHP&R 

Force Health Protection (FHP) - How are we doing better since the Gulf War? 

Anthrax 

Smallpox 

SHAD 

Pyridostigmine Bromide 



CAPT (b)(6) 

DoDN A Joint Strategic Planning 

(b)(6) 

Regional Governance 

Ops: 

Next Generation of TRICARE Contracts (T-Nex) -How this is better from current 
Contracts 

Provider Reimbursement/Network Adequacy 

TRICARE For Life (TFL) 

Pharmacy - Retail Contract/T-Nex 

Claims Processing Performance 

Reserve Health Care (including demo) 

DoDNA Collaboration (one page summary for P&R that addresses highlights of 
resource sharing, Federal Health Information Exchange, Joint Procurement and CMOP) 

Regional Ops 

Puerto Rico- Plan for Under-65 Retirees 

RM: 

Special Pay 

DHP FY2004 

Accrual Fund 

Flexibility to Manage Military Health Care System 



Response to GAO report regarding Third Party Collections, eligibility etc .•. 

IMT&R: 

Theater Medical Information Program (TMIP)l 

Information Security- TriWest Incident 

~ - budgetlssuepaperformat.doc 

(b)(6) 



Pyridostigmine bromide 

MESSAGE: 
• The Department of Defense (DoD) has pre-positioned, for force health protection 

purposes, several million doses of pyridostigmine bromide (PB) labeled as an 
investigational new drug (IND) as a nerve agent pretreatment against soman. 

• As background, soman is an extremely lethal nerve agent, confirmed or strongly 
suspected to be in the arsenal of a number of potential adversaries. Standard 
treatments for other nerve agents must be administered within two minutes of 
exposure to soman to be effective. There is currently no effective pre-treatment 
approved by the Food and Drug Administration (FDA) for exposure to this agent. 
However, the results of animal tests suggest that use of PB as a pretreatment adjunct, 
coupled with standard post-exposure treatments, may be protective. PB is approved 
by the FDA as safe and effective treatment of certain neuromuscular disorders, but 
has not been approved in the U.S. for marketing as a nerve agent pre-treatment. 

• On January 6, 2003, the Department submitted a New Drug Application (NDA) to the 
Food and Drug Administration (FDA) for approval of PB for this indication. 

FY 2004 Program/Budget Impact: 
• In the U.S., PB is classified as an "investigational new drug" for this medical purpose. 

PB was widely used during the Gulf War under special procedures approved by the 
FDA. In the aftermath of the Gulf War, concerns have been expressed as to whether 
PB may have contributed to Gulf War veterans' illnesses. Reviews conducted by the 
Institute of Medicine and the Presidential Advisory Committee on Gulf War Veterans' 
Illnesses did not consider PB a likely cause, but a Rand report concluded that medical 
research to date has not ruled out some hypotheses of PB as a possible contributor. 
The Rand report was the subject of further independent review by the Armed Forces 
Epidemiology Board and the Institute of Medicine. DoD has funded over $20 million 
for research concerning the safety and efficacy of PB as a nerve agent pretreatment 
adjunct. Data from some of these studies was submitted to the FDA for approval of 
PB under the newly established animal efficacy rule. 

• Evidence of the effectiveness of PB as a pre-treatment for soman was based solely on 
animal studies because it is unethical to expose people to lethal nerve agents in order to 
test the effectiveness of a drug. 

Issues: 
• The DoD must always balance the risks of war, to include the potential for u~e of 

deadly nerve agents such as soman, with the possible side effects from drugs such as 
PB. Currently, PB is thought to be an essential part of the medical protection our 
troops have for soman, which is extremely lethal. However, PB does have known 
short-term side-effects, such as diarrhea, and some veterans remain concerned that 
hypotheses regarding long term effects have not been disproved. We must continue 
our efforts to improve how we protect our troops against deadly nerve agents. 
Providing the best protection to our troops sometimes involves balancing several 
issues. The benefits of pyridostigmine far outweigh the risks 

'-(b-)(_6) __ ___. OASD(HA)FHP~.....,(b""')(...,.6..._) __ Tlanuary 21, 2003 



Subject: Shipboard Hazard and Defense 

MESSAGE: 

• Project SHAD (Shipboard Hazard and Defense) was a chemical and biological 
weapons vulnerability testing program in the 1960's that was part of a larger Deseret 
Test Center program. 

• The DoD conducted SHAD tests primarily using substances believed to be safe in 
place of chemical or biological warfare agents to simulate the dispersion of harmful 
agents in a chemical or biological attack. 

• A few veterans have expressed concern that they may have been exposed to harmful 
substances during these classified tests. At the request of the Department of Veterans 
Affairs, DoD investigators are searching through classified technical documents 
archived in various locations to identify reports about SHAD testing. Information 
provided to the VA is intended to allow them to verify specific servicemember 
involvement, and clarify possible exposure substances. 

• Congress has directed completion of the DoD's investigation by the end of the 
summer and publication of an interim and final reports. 

Issues: 

• Congress provided no specific funding for the SHAD investigation, or for the required 
reports. 

• SHAD investigations and reporting should be completed in FY03, so there are no 
issues for FY04. 

(b)(6) 
DHSD, January 22, 2003 



Subject: Force Health Protection (FliP) -
How are we doing better since the Gulf War? 

MESSAGE: The DoD has applied medical lessons learned from the Gulf War in the 
following programs to help protect the health of military personnel before, during, and 
following deployments. 

• Force Health Protection Strategy: DoD has developed a Force Health Protection 
strategy that promotes the health of servicemembers before deployment, protects 
personnel during deployment, and provides treatment for deployment-related health 
conditions. 

Initiatives: The ASD(HA) with support of the Joint Staff and the Military 
Services is developing individual medical readiness standards and developing a 
new Force Health Protection directive to institutionalize our emphasis on force 
health protection. 

• Deployment Health Surveillance: The DoD instituted a deployment health 
surveillance program that includes pre-and post-deployment health assessments, 
which validate individuals' medical readiness to deploy and address health concerns 
upon their return; individual serum specimens malntained in the DoD Serum 
Repository; and improved occupational and enviromnental health surveillance 
programs that help protect service members' health during deployment. 

Initiatives: The ASD(HA) is developing streamlined deployment health 
assessments, implementing an interim system like the Theater Medical 
Information Program for medical surveillance, and establishing a management 
structure for comprehensive medical surveillance needs, along with 
comprehensive policies for deployment occupational and environmental health 
surveillance. 

• Deployment Health Centers: The DoD has established three deployment health 
centers (for health surveillance, health care, and health research) that focus on the 
prevention, treatment, and understanding of deployment health concerns, including 
development of a post-deployment health clinical practice guideline. 

- Initiative: The ASD(HA) is developing metrics for assessing the effectiveness of 
the deployment health centers and the post-deployment clinical practice guideline. 

• Health Risk Communication: The DoD has improved health risk communication 
through the provision of regionally-specific medical intelligence, enviromnental risk 
assessments, medical threat briefings, outreach programs, and deployment web sites. 

- Initiative: The ASD(HA) is developing metrics to assess the effectiveness of 
outreach programs that provide information exchange with veterans, their families, 
and the public. 



• Coordination with the Department of Veterans Affairs (VA): The DoD coordinates 
with the VA on deployment health concerns through a DoDN A Deployment Health 
Working Group. 

- Initiative: The ASD(HA) is working with the VA to ensure the effectiveness of the 
DoDN A Deployment Health Working Group to resolve DoD and VA deployment 
health-related issues. 

• Medical Record Keeping: The DoD is developing the Composite Health Care 
System II and the Theater Medical Information Program to create electronic medical 
records and improve deployment medical record-keeping. 

- Initiative: The ASD(HA) is working with the Military Services to develop an 
improved process for incorporating individual servicemember medical records 
from deployments into permanent health records. 

COL John Gardner!Mr. 
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ISSUE PAPER 

DOD Smallpox Vaccination Program 

MESSAGE: The DoD Smallpox Response Plan was signed on 30 Sep 02 and distributed 
throughout DoD. The plan provided guidelines so that DoD could respond appropriately to 
a smallpox event against DoD personneVunits/installations in CONUS or OCONUS and 
minimize the impacts of such attacks. The response plan includes the use of smallpox 
vaccine post-attack. The President announced the DoD Smallpox Vaccination Program on 
13 Dec 02. This policy provides for the use of recently licensed smallpox vaccine in a pre­
attack scenario for members of smallpox response teams, hospital-based health care teams, 
and specified deployed and deploying units and their critical support personnel. The SVP 
began in mid-December 2002 with the vaccination of response team and health care team 
personnel. Vaccination of select deployed personnel began in early January 2003. A total 
of about 500,000 personnel will be vaccinated. 

FY 2004 Program Impact: 
• The SVP supports current war efforts and contingency readiness. Evidence of biological 

weapons and training has been found in areas where US Forces are deployed or planning 
to deploy. Pre-vaccination will ensure military survival in a smallpox outbreak, but will 
also preserve military capability to respond. Sole dependence on post-attack vaccination 
would have severely impacted on our ability to operate during contingencies. 

Issues: 
• Smallpox vaccination could result in death (1-2 per million vaccinations) or other severe 

adverse effects (e.g., severe skin reactions) requiring treatment with vaccinia immune 
globulin (VIG) (100 per million vaccinations). DoD is monitoring personnel vaccinated 
for adverse events and is prepared to manage and treat adverse events that may occur. 
Additional VIG is being manufactured. 

• Supplies of licensed smallpox vaccine are limited, and any major expansion of the SVP 
will have to be done using vaccine under an Investigational New Drug (IND) protocol 
(cumbersome requirements), or be delayed until additional licensed vaccine becomes 
available. Both DoD and HHS efforts to develop additional vaccine have been 
accelerated. 

• Service members injured by smallpox vaccine would receive care from DoD hospitals 
and be eligible for the military or Veterans Affairs disability systems. Family members 
would receive care from DoD hospitals. Civilian employees (mostly healthcare workers) 
would be evaluated at DoD medical facilities and eligible for worker's compensation 
under the Federal Employees Compensation Act. Contractor personnel would be 
evaluated at DoD medical facilities; their eligibility for worker's compensation would be 
determined under their State worker's compensation program. With respect to potential 
liability of those who administer smallpox vaccinations, military members, civilian 
employees, or personal-services contract personnel are protected from law suits and 
personal liability under Federal law; the only litigation remedy is against the Federal 
Government under the Federal Tort Claims Act. 

• The SVP is an unfunded program to date. Implementation costs have been absorbed by 
the Services. 



ISSUE PAPER 

Anthrax Vaccine Immunization Program 

MESSAGE: 

• Anthrax is readily weaponized and highly lethal. It poses a clear threat as 
demonstrated by the anthrax terror attacks along our eastern seaboard in the fall of 
2001 when five people were killed and 13 others infected by this deadly biological 
agent The results of those attacks disrupted government operations and threatened 
the US Postal Service. 

• Since March 1998, the Department of Defense has protected its personnel against 
anthrax weapons by means of the Anthrax Vaccine Immunization Program. To date, 
more than 2 million doses of anthrax vaccine have been given to more than 565,000 
Service Members. 

• Current policy requires mandatory protective vaccination of selected personnel who 
are assigned to, deployed to designeated higher-threat areas. 

• · After an exhaustive review, the National Academy of Sciences concluded that anthrax 
vaccine is effective against all forms of anthrax and is as safe as other vaccines 
commonly given to adults. 

• Anthrax vaccine is a critical component in our arsenal against bioterrorism. 

• DoD is working with the Department of Health and Human Services and other federal 
agencies to develop a next generation anthrax vaccine that is expected to offer a more 
user-friendly regimen than the current vaccine which requires six shots with yearly 
boosters. 

FY 2004 Program/Budget Impact: 

• Current intelligence assessments indicate that the anthrax threat to DoD forces is real. 

• The Department's goal is to protect all forces against anthrax as a part of the 
Department's Force Health Protection program. 

• Ctment scope of the immunization program encompasses personnel assigned to or 
deployed for more than 15 consecutive days in higher threat areas whose performance 
is essential for certain mission critical capabilities. 

COL Denise Baken!OASD<HAIFHP&R>Rb)(6) h nnuary 21.2003 



' . . ' 
Issues: 

• Present funding supports current and estimated future needs. 

• Budget and Prcgram Data($ in millious) 

DHP1 

Army Procurement' 

PriorYr 
(FY02) 
14.4 
49.5 

Current 
(FY03) 
16.1 
42.7 

Budget 
(FY04) 
16.8 
63.3 

FYDP Total 
(FYOS-09) 
90.9 138.2 
290.8 446.4 

1 Funds the Army's A VIP Agency Operatious 
2 Funds vaccine procurement- transfer from Chemical and Biological 

Defense Program 
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ACI'IONMEMO 

May 23,2003,7:15 AM 

FOR: UNDERSECRETARY OF DEFENSE (PERSONNEL AND READINESS) 

FROM: Wi11iam Winkenwerder Jr., MD, Assistant Secretary of Defense (Health Affairs) 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Offered 
Anthrax and/or Smallpox Vaccines on a Voluntary Basis Because of Location 
in a High Threat Area. 

• Attached is a supplemental policy memorandum for individuals receiving anthrax 
and/or smallpox vaccines on a voluntary basis because oflocation in a high threat 
area (HTA). 

• The policy provides a matrix graphically explaining those categories of personnel, 
the general locations, and circumstances in which a person may receive anthrax 
and/or smallpox vaccinations in accordance with existing OSD policies. 

• The Services agree the intent of policy; however, they recommend the immediate 
declassification of Dr. Chu's memo listing the countries considered a DoD high­
threat area and to include these countries in the policy document These 
recommendations were not accepted due to the dynamic nature of the DoD HT A 
list, which would require a continual updating of policy. 

RECOMMENDATION: Sign policy memorandum at TAB A 

COORDINATION: TAB C 

Attachments: 
As stated 



MEMORANDUM FOR SECRETARIES OF THE MIL!T ARY DEPARTMENTS 
UNDER SECRETARIES OF DEFENSE 
GENERAL COUNSEL, DEPARTMENT OF DEFENSE 
INSPECTOR GENERAL, DEPARTMENT OF DEFENSE 
COMMANDANr OF THE COAST GUARD 
DIRECTOR, JOINT STAFF 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Offered the Anthrax 
and/or Smallpox Vaccines on a Voluntary Basis Because ofLocation in a High 
Threat Area. 

The February 14, 2003, Deputy Secretary ofDefense memorandum, Subject: Vaccinating 
Department of Defense (DoD) Personnel and Dependents Assigned to Department of State (DoS) 
Missions in High-Threat Areas, and the March 13, 2003, Assistant Secretary of Defense (Health 
Affairs) memorandum, Subject: Clatification of Service Responsibilities in Vaccinating 
Department of Defense (DoD) Personnel and Dependents Assigned to Department of State (DoS) 
Missions or Residing in Higher-Threat Areas, directed the Military Departments to provide 
anthrax and smallpox vaccinations on a voluntary basis to categories of persons in certain 
overseas high threat areas. This memorandum provides supplementary administrative guidance 
for individuals offered the anthrax and smallpox vaccines on a voluntary basis because of 
location in a high threat area. 

In an effort to support the DoS, their measures to protect personnel, and DoD pers01mel 
supporting the DoS mission, policies were issued to delineate these efforts. However, other 
categories of individuals, locations, and circumstances were identified as not being specifically 
addressed. Table I (anached) is a matrix explaining those categories of personnel and the 
locations and circumstances in which a person may receive anthrax and /or smallpox 
vaccinations. 

The Services are directed to meet all the same educational, clinical, and administrative 
requirements to administer vaccinations for these categories of personnel as directed in previous 
administrative and clinical policies for both the DoD Anthrax Vaccine Immunization Program 
and the Smailpox Vaccination Program. 

It is essential that individuals receiving the Anthrax and/or Smallpox Vaccines on a 
voluntary basis complete an acknowledgement form prior to receiving these inununizationa. 
These forms can be found on DoD's MILV AX website: www. vaccines.army.mil. The signed 
fonn must be entered into the individual's medical record. 



The Services are directed to document all immunizations, preferably in their service's 
automated immwrization tracking system, as each system's capability allows. At a minimum, 
immunizations should be documented in the individual health record and the International 
Certificates of Vaccination, PHS-731. 

When practicable, adverse events in any individual receiving immunizations on a 
voluntary basis should be evaluated at the closest Medical Treatment Facility (MTF). Vaccine 
Adverse Events Reporting System (V AERS) fonns should be submitted in accordance with 
existing Service reporting procedures. V AERS forms are available at www .vaers.org or by 
calling V AERS at 1-800-822-7967. 

This policy is effective immediately and should be communicated to appropriate 
commanders, healthcare providers, and others involved in the implementation of the anthrax and 
smallpox immunization programs. Questions regarding this memorandum should be directed to 
the Director, Military Vaccine Agency at (703) 681-5101. 

David S. C. Chu 

Attachment: 
As stated 



ANTHRAX AND /OR SMALLPOX VACCINATIONS MATRIX 

Table 1 

Personnel Located In OoO Loc:atad In a Non- Located In a Non- Conditions: 
Category HTA DoD HT A; but In DoD HT A; but in 

DoSHTA; OoS HTA; not 
assigned to DoS assigned to DoS 
mission mission 

Vaccination Is: Vaccination Is: Vaccination Is: 
Military Mandatory Permitted, Not Permitted 

Voluntarv 
Adult FM of Military Permitted, Permitted, Not Permitted 
member Volunta~· VoluntaN. 
Emergency Mandatory Permitted, Not Permitted Civilian Personnel 
Essential DoD 
Civllla~-fE-El-

Voluntary Procedures Apply 

Non-E-E Permitted, Permitted, Not Permitted Civilian Personnel 
Voiuntarv- Voluntarv Procedures-Annlv 

Adult FM of DoD Permitted, Permitted, Not Permitted 
Civilian J~-E and Voluntary Voluntary 
Non-E-E 
Mission Essential Mandatory Permitted, Not Perm ltted If mandatory, must 

I ~ont;~;tor Voluntary be stated In 
MEC ** contract 

Non-MEC Perr:::=· Permitted, Not Permitted 
Volun Voluntarv 

Adult FM of Not Penn itted Not Permitted Not Permitted 
Contractor (~~C 
and Non-MEC 

• DoD civUian personnel classified as emergency-essenttal under DoD Directive 1404.10, "Emergency­
Essentral (E-E) DoD U.S. Citizen CivOian Employees,g Apri110, 1999 

•• Contractor personnel pertonning mission essential seiVlces as described In DoDI3'020.37, 
~continuation of Essential DoD Contractor Services During Crisis," November 6, 1990 



SIGNED 
SPONSE 



ACTION MEMO 

Aprill5, 2003, 2:15p.m. 

FOR: William Winkenwerder Jr., MD, ASD (Health Affairs) 

FROM: Ms. Ellen P. Embrey, DASD, Force Health Protection and Readiness 
//s//4/14/03 

SUBJECf: Request for Coordination on Supplemental Administrative Policy 
Guidance for Individuals Receivmg Anthrax and Smallpox Vaccmes 
under a Department of Defense Voluntary Immunization Program 

• Attached is a draft supplemental policy memorandum for individuals 
receiving anthrax and/or smallpox vaccines under the Department of 
Defense Voluntary Immunization Program to forward for coordination 
with the Services, Joint Staff, and appropriate offices (f AB B). 

• The policy provides a matrix graphically explaining those categories of 
personnel, and the locations and circumstances in which they may 
receive anthrax and/or smallpox vaccinations in accordance with 
existing Office of the Secretary of Defense policies. 

• Coordinating offices will be given two weeks from the date of the 
coordinating letter to respond. 

RECOMMENDATION: That the ASD (HA) sign the memorandum at TAB A 

COORDINATION: TAB C 

Attachments: 
As stated 

Prepared by: CD (b)(6) DHSD, (b)(6) PCDOCS# 48381 
~--------~ ~--------~· 



ACTION MEMO 

FOR: UNDER SECRETARY OF.DEFENSE (PERSONNEL & READINESS) 

FROM: William Winkenwerder Jr., MD, ASD (Health Affairs) 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals 
Receiving Anthrax and Smallpox Vaccines under a Department of 
Defense Voluntary Immunization Program. 

• Attached is a draft supplemental policy memorandum for individuals: 
receiving anthrax and/or smallpox vaccines under the Department of 
Defense Voluntary Immunization Program to forward for coordination 
with the Services, Joint Staff, and appropriate offices (TAB A). 

• The policy provides a matrix graphically explaining those categories of 
personnel, and the locations and circumstances in which they may 
receive anthrax and/or smallpox vaccinations in accordance with 
existing Office of the Secretary of Defense policies. 

• Coordinating offices will be given two weeks from the date of the 
coordinating letter to respond. 

RECOMMENDATION: That the USD(P&R) sign the policy memorandum at 
TAB A and forward for coordination. 

COORDINATION: TAB B 

Attachments: 
As stated 

Prepared by: CD (b)(6) HSD, (b)(6) PCDOCS# 48381 
~--------~ ~------~ 



THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301·1100 

APR 2 12003 
HltAt..TH AFP'AIRS 

MEMORANDUM FOR ASSISTANT SECRETARY OF TIJE ARMY (M&RA) 
ASSIST ANT SECRETARY OF THE NAVY (M&RA) 
ASSIST ANT SBCRBTRAY OF THE AIR FORCE (M&RA) 
GENERAL COUNSEL. DEPARTMENT OF DEFENSE 
DIRECTOR, JOINT STAFF 

SUBJECT. Request for Coordmatlon on Supplemental Admnustrahve Poltcy Guidance for 
lndJvJduals ReceJVmg Anthrax and Smallpox Vacc1nes under a Deparunent of 
Defense Voluntary Immumzat1on Program 

Request your coordmatton not later than two weeks from the date of th1s memorandum on 
the attached draft pohcy memorandum debneatmg those categones of personnel, Jocattons, and 
Circumstances m which a person may receiVe anthrax and/or smallpox vaccmattons under the 
Voluntary Immuntzat1on Program 

Wi01i~~. 

Attachments 
As stated 

cc 
J-4 (DHS) 
Surgeon General, Army 
Surgeon General, Navy 
Surgeon General, Air Force 
Medical Officer, HQ, US Manne Corps 
Dtrector of Health and Safety, US Coast Guard 

Wllham Wmkenwerder, Jr., MD 



DRAFT 

MEMORANDUM FOR ASSIST ANT SECRETARY OF THE ARMY (M&RA) 
ASSISTANT SECRETARY OF THE NAVY (M&RA) 
ASSISTANT SECRETRA Y OF THE AIR FORCE (M&RA) 
CHAIRMAN OF THE JOINT CHIEFS OF STAFF 
GENERAL COUNSEL, DEPARTMENT OF DEFENSE 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Receiving 
Anthrax and Smallpox Vaccines under a Department of Defense Voluntary 
Immunization Program 

The February 14, 2003, Deputy Secretary of Defense memorandum, Subject: 
Vaccinating Department of Defense (DoD) Personnel and Dependents Assigned to 
Department of State (DoS) Missions in High-Threat Areas, and the March 13, 2003, 
Assistant Secretary of Defense (Health Affairs) memorandum, Subject: Clarification of 
Service Responsibilities in Vaccinating Department of Defense Personnel and Dependents 
Assigned to Department of State Missions or Residing in High-Threat Areas, directed the 
services to provide anthrax and smallpox vaccinations on a voluntary basis to categories of 
persons in certain overseas high-threat areas. This memorandum provides supplementary 
administrative guidance for a Voluntary Immunization Program (VIP) with anthrax and 
smallpox vaccines. 

In an effort to support the DoS measures to protect personnel, and DoD personnel 
supporting the DoS ntission, policies were issued to delineate these efforts. However, 
other categories of individuals, locations, and circumstances were identified as not being 
specifically addressed. 

Table I (attached) is a matrix graphically explaining those categories of personnel 
and the locations and circumstances in which a person may receive anthrax and/or 
smallpox vaccinations in accordance with the above Office of the Secretary of Defense 
(OSD) policies. 

The Services are directed to meet all the same educational, clinical, and 
administrative requirements to administer vaccinations in these categories of personnel as 
directed in previous OSD administrative and clinical policies for both the DoD Anthrax 
Vaccine Immunization Program and Smallpox Vaccination Program. 



It is essential that individuals receiving the anthrax and/or smallpox vaccines on a 
voluntary basis be required to complete an acknowledgement form prior to receiving any 
immunization. These forms can be found on DoD's MIL VAX website: 
www.vaccines.army.mil. The signed form must be entered into the individual's medical 
record. 

The Services are directed to document all immunizations; preferably in their service's 
automated immunization tracking system, as each system's capability allows. At a 
minimum, immunizations should be documented in the individual health records, PHS 
731. 

Adverse events in any individual receiving immunizations under the voluntary 
immunization program should be evaluated at the closest medical treatment facility. 
Vaccine Adverse Events Reporting System 01 AERS) forms should be submitted in 
accordance with existing service reporting procedures. V AERS forms are available at 
www. vaers.org or by calling V AERS at 1-800-822-7967. 

This policy is effective immediately and should be communicated to appropriate 
commanders, healthcare providers, and others involved in the implementation of the 
anthrax and smallpox inununization programs. 

DavidS. C. Chu 

Attachment: 
As stated 

2 



Table 1 

Personnel Located in DoD Located in a Located in a Conditions: 
Category liT A Non-DoD liT A; Non-DoD liT A; 

but in DoS liT A; but in DoS liT A; 
assigned to DoS not assigned to 
mission DoS mission 

Vaccination is: Vaccination is: Vaccination is: 
Military Mandatory Permitted, Not Permitted 

Voluntary 
AdultFMof Permitted, Permitted, Not Pennitted 
Military member Voluntary Voluntary 
Emergency Mandatory Permitted, Not Pennitted 
Essential DoD Voluntary 
Civilian (EEC)* 
Non-EEC Permitted, Permitted, Not Pennitted 

Voluntary Voluntary 
AdultFMof Penni ned, Permitted, Not Pennitted 
DoD Civilian Voluntary Voluntary 
(EEC and Non-
EEC) 
Mission Mandatory Permitted, Not Permitted Must be Stated in 
Essential Voluntary Contract 
Contractors 
(MEC)** 
Non-MEC Permitted, Permitted, Not Permitted Must be Stated in 

Voluntary Voluntary Contract 
AdultFMof Not Permitted Not Permitted Not Permitted 
Contractor (MEC 
and Non-MEC) 

* DoD civilian personnel classified as emergency-essential under DoD Directive 1404.10, 
"Emergency-Essential (E-E) DoD U.S. Citizen Civilian Employees," April 10, 1999. 

** Contractor personnel perfonning mission essential services as described in DoDI 3020.37. 
"Continuation of Essential DoD Contractor Services During Crisis," November 6. 1990. 



Supplemental Administrative Policy Guidance for Individuals Receiving Anthrax and Smallpox 
Vaccines under a Department of Defense Voluntary Immunization Program. 

COORDINATION 

Concur Non..concur Comment 

Assistant Sec of the Army (M&RA) 

Assistant Sec of the Navy (M&RA) 

Assistant Sec of the Air Force (M&RA) 

OSD(OGC) 

Dir.Joint Staff 



Supplemental Administrative Policy Guidance for Individuals Receiving Anthrax and Smallpox 
Vaccines under a Department of Defense Voluntary Immunization Program. 

COORDINATION 

DASD,FHPJR Ms. Ellen P. Embrey Concurred 4/14/03 

DoD,OGC (b)(6) 

CoS,HA 

PDASD,HA 



SUBJECT: Supplemental Administrative Policy Guidance for Individuals Offered the Anthrax 
and/or Smallpox Vaccines on a Voluntary Basis Because of Location in a High 
Threat Area. 

COORDINATIONS 

DOD,OGC 
(b)(6) 

Concur 5/8/03 

Army (M&RA) MG Kendall Fanner Concur 5/7103 
(not attached- classified) 

Navy, (M&RA) 
l(b)(6) 

~Concur 614/03 

Air Force, (M&RA) Concur 5/8/03 
With Comments Attached 

DASD,FHP&R Ms. Ellen P. Embrey 

CoS,HA (b)(6) 

PDASD,HA 



ACTION MEMO 

Aprilll, 2003, 10:00 AM 

FOR: UNDER SECRETARY OF DEFENSE (PERSONNEL & READINESS) 

FROM: William Winkenwerder Jr., MD, ASD (Health Affairs) 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Receiving 
Anthrax and Smallpox Vaccines under a Department ofDefense Voluntary 
Immunization Program. 

• Attached is a draft supplemental policy memorandum for individuals receiving 
anthrax and/or smallpox vaccines under the Department of Defense Voluntary 
Immunization Program to forward for coordination with the Services, Joint Staff, and 
appropriate offices (TAB A). 

• The policy provides a matrix graphically explaining those categories of personnel, and 
the locations and circumstances in which they may receive anthrax and/or smallpox 
vaccinations in accordance with existing Office of the Secretary ofDefense policies. 

• Coordinating offices will be given two weeks from the date of the coordinating letter 
to respond. 

RECOMMENDATION: Sign policy memo at TAB A and forward for coordination. 

COORDINATION: TAB B 

Attachments: 
As stated 

Prepared by: CD ._(b_)<6_> __ ....... DHSD, L-l(b_><_6> __ ___.~ PCDOCS# 9i3lf 



HI:.AL.I H AI"'I"'AIK:::t 

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (M&RA) 
ASSIST ANT SECRETARY OF THE NAVY (M&RA) 
ASSIST ANT SECRETRA Y OF THE AIR FORCE (M&RA) 
GENERAL COUNSEL,.DEP ARTMENT OF DEFENSE 
DIRECTOR, JOINT STAFF 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Receiving Anthrax 
and Smallpox Vaccines under a Department of Defense Voluntary Immunization 
Program. 

Request your coordination not later than two weeks from the date of this memorandum 
on the attached draft policy memorandum delineating those categories of personnel, locations, 
and circumstances in which a person may receive anthrax and/or smallpox vaccinations under the 
Voluntary Immunization Program. 

Attachments: 
As stated 

cc: 
J-4 (DHS) 
Surgeon General, Army 
Surgeon General, Navy 
Surgeon General, Air Force 

William Winkenwerder Jr., MD 

Medical Officer, HQ, US Marine Corps 
Director of Health and Safety, US Coast Guard 



r"101UIVNI'IIOL. ANU 

READINESS 

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (M&RA) 
ASSISTANT SECRETARY OF THE NAVY (M&RA) 
ASSISTANT SECRETRAY OF THE AIR FORCE (M&RA) 
CHAIRMAN OF THE JOINT CHIEFS OF STAFF 
GENERAL COUNSEL, DEPARTMENT OF DEFENSE 

SUBJECT: Supplemental Administrative Policy Guidance for Individuals Receiving Anthrax 
and Smallpox Vaccines under a Department of Defense Voluntary Immunization 
Program. 

The February 14,2003, Deputy Secretary of Defense memorandum, Subject: Vaccinating 
Department of Defense (DoD) Personnel and Dependents Assigned to Department of State (DoS) 
Missions in High-Threat Areas~ and the March 13, 2003, Assistant Secretary of Defense (Health 
Affairs) memorandum, Subject: Clarification of Service Responsibilities in Vaccinating 
Department of Defense Personnel and Dependents Assigned to Department of State Missions or 
Residing in High-Threat Areas, directed the Services to provide anthrax and smallpox 
vaccinations on a voluntary basis to categories of persons in certain overseas' high threat areas. 
This memorandum provides supplementary administrative guidance for a Voluntary 
Immunization Program (VIP) with anthrax and smallpox vaccines. 

In an effort to support the DoS measures to protect its personnel, and DoD personnel 
supporting the DoS mission. policies were issued to delineate these efforts. However, other 
categories of individuals, locations, and circumstances were identified as not being specifically 
addressed. 

Table 1 is a matrix graphically explaining those categories of persoMel and the locations 
and circumstances in which a person may receive anthrax and/or smallpox vaccinations in 
accordance with the above Office of the Secretary of Defense policies. 

0 



category til A Non-uou tiiA; Non-lJOLJ .tllAi 
' but in DoS HTA; but in DoS HT A; 

assigned to DoS not assigned to 
mission DoS mission 

Vaccination is: Vaccination is: Vaccination is: 
Military Mandatory Permitted, Not Permitted 

Voluntary 
AdultFMof Permitted, Permitted, Not Permitted 
Military member Voluntary Voluntary 
Emergency Mandatory Permitted, Not Permitted 
Essential DoD Voluntary 
Civilian (EEC)* 
Non-EEC Permitted, Pennitted, Not Permitted 

Voluntary Voluntary 
AdultFM of Permitted, Permitted, Not Permitted 
DoD Civilian Voluntary Voluntary 
(EEC and Non-
EEC) 
Mission Mandatory Permitted, Not Pennitted Must be Stated in 
Essential Voluntary Contract 
Contractors 
(MEC)** 
Non-MEC Pennitted, Pennitted, Not Pennitted Must be Stated in 

Voluntary Voluntary Contract 
AdultFMof Not Permitted Not Permitted Not Pennitted 
Contractor (MEC 
and Non-MEC) 

* DoD civilian personnel classified as emergency-essential under DoD Directive 1404.10, 
"Emergency-Essential (E-E) DoD U.S. Citizen Civilian Employees," April!O, 1999. 

** Contractor personnel performing mission essential services as described in DoD I 3020.37, 
"Continuation of Essential DoD Contractor Services During Crisis," November 6, 1990. 

The Services are directed to meet all the same educational, clinical. and administrative 
requirements to administer vaccinations in these categories of personnel as directed in previous 
OSD Administrative and Clinical policies for both the DoD Anthrax Vaccine Immunization 
Program and Smallpox Vaccination Program. 



1 ne s1gnea 1orm mustoe emereu m1o wt: murv1uua1 :s illt:WI,;<tllt:_~,;ulu. 

The Services are directed to document all immunizations: minimally in the individual 
health records, PHS 731, and preferably in their Service's automated immunization tracking 
system, as each system's capability allows. 

Adverse events in any individual receiving immunizations under the voluntary 
immunization program should be evaluated at the closest Medical Treatment Facility. Vaccine 
Adverse Events Reporting System (V AERS) fonns should be submitted in accordance with 
existing Service reporting procedures. V AERS fonns are available at www .vaers.org or by 
calling V AERS at 1-800-822-7967. 

This policy is effective immediately and should be communicated to appropriate 
commanders, healthcare providers, and others involved in the implementation of the anthrax and 
smallpox immunization programs. 

David S.C. Chu 



SUBJECT: Supplemental Administrative Policy Guidance for Individuals Receiving Anthrax 
and Smallpox Vaccines under a Department of Defense Voluntary Immunization 
Program. 

COORDINATION 

Concur Non-concur Comment 

Assistant Sec of the Anny (M&RA) 

Assistant Sec of the Navy (M&RA) 

Assistant Sec of the Air Force (M&RA) 

OSD(OGC) 

Dir, Joint Staff 



:SUtlJbC 1: ;:supplemental Aamtrusrrauve .t'oncy uwaance ror mmv1uua1s Kt:et:Ivmg /\llwnu 
' and Smallpox Vaccines under a Department ofDefense Voluntary Immunization 

Program. 

DASD,FHP/R 

DoD,OGC 

CoS, HA 

PDASD,HA 

COORDINATION 

Ms. Ellen P. Embrey 

(b)(6) 

·, .:.· 
-t;r·7;.,. 



...:=.. • 

I·~]• I 
HEALTH AFFAIRS 

OFFICE OF THE ASSIST ANT SECRETARY OF DEFENSE 
1200 ,DEFENSE PENTAGON 

WASHINGTON, DC 20301-1200 

ACTION MEMO 

Apri115, 2003,2:15 p.m. 

FOR: William Winkenwerder Jr., MD, ASD (Health Affairs) 

FROM: Ms. Ellen P. Embrey, DASD, Force Health Protection and Readiness 
//s//4/14/03 

SUBJECT: Request for Coordination on Supplemental Administrative Policy 
Guidance for Individuals Receivmg Anthrax and Smallpox Vaccmes 
under a Department of Defense Voluntary Immunization Program 

• Attached is a draft supplemental policy memorandum for individuals 
receiving anthrax and/or smallpox vaccines under the Department of 
Defense Voluntary Immunization Program to forward for coordination 
with the Services, Joint Staff, and appropriate offices (TAB B). 

• The policy provides a matrix graphically explaining those categories of 
personnel, and the locations and circumstances in which they may 
receive anthrax and/or smallpox vaccinations in accordance with 
existing Office of the Secretary of Defense policies. 

• Coordinating offices will be given two weeks from the date of the 
coordinating letter to respond. 

RECOMMENDATION: That the ASD (HA) sign the memorandum at TAB A 

COORDINATION: TAB C 

Attachments: 
As stated 

Prepared by: CD (b)(6) DHSD, (b)(6) PCDOCS# 48381 
~--------~ ~--------~ 



THE ASSIST ANT SECRETARY OF DEFENSE 

WASHINGTON, D. C. 20301-1200 

APR 2 2 2003 
HEALTH AFFAIRS 

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (M&RA) 
ASSISTANT SECRETARY OF THE NAVY (M&RA) 
ASSIST ANT SECRETRA Y OF THE AIR FORCE (M&RA) 
GENERAL COUNSEL, DEPARTMENT OF DEFENSE 
DIRECTOR, JOINT STAFF 

SUBJECT: Request for Coordination on Supplemental Administrative Policy Guidance for 
Individuals Receiving Anthrax and Smallpox Vaccines under a Department of 
Defense Voluntary Immunization Program 

Request your coordination not later than two weeks from the date of this memorandum on 
the attached draft policy memorandum delineating those categories of personnel, locations, and 
circumstances in which a person may receive anthrax and/or smallpox vaccinations under the 
Voluntary Immunization Program. 

concurrence. 

W;®~~. 

Attachments: 
As stated 

cc: 
J-4 (DHS) 
Surgeon General, Army 
Surgeon General, Navy 
Surgeon General, Air Force 
Medical Officer, HQ, US Marine Corps 
Director of Health and Safety, US Coast Guard 

William Winkenwerder, Jr., MD 



DRAFT 

MEMORANDUM FOR ASSISTANT SECRETARY OF TilE ARMY (M&RA) 
ASSISTANT SECRETARY OF THE NAVY (M&RA) 
ASSISTANT SECRETRA Y OF THE AIR FORCE (M&RA) 
CHAIRMAN OF THE JOINT CHIEFS OF STAFF 
GENERAL COUNSEL, DEPARTMENT OF DEFENSE 

SUBJECT: Supplemental Administrative Policy Guidance for Iudividuals Receiving 
Anthrax and Smallpox Vaccines under a Department of Defense Voluntary 
Iuununization Program 

The February 14, 2003, Deputy Secretary of Defense memorandum, Subject: 
Vaccinating Department of Defense (DoD) Personnel and Dependents Assigned to 
Department of State (DoS) Missions in High-ThreatAreas, and the March 13, 2003, 
Assistant Secretary of Defense (Health Affairs) memorandum, Subject: Clarification of 
Service Responsibilities in Vaccinating Department of Defense Personnel and Dependents 
Assigned to Department of State Missions or Residing in High-Threat Areas, directed the 
services to provide anthrax and smallpox vaccinations on a voluntary basis to categories of 
persons in certain overseas high-threat areas. This memorandum provides supplementary 
administrative guidance for a Voluntary Iunnunization Program (VIP) with anthrax and 
smallpox vaccines. 

In an effort to support the DoS measures to protect personnel, and DoD personnel 
supporting the DoS mission, policies were issued to delineate these efforts. However, 
other categories of individuals, locations, and circumstances were identified as not being 
specifically addressed. 

Table 1 (attached) is a matdx graphically explaining those categories of personnel 
and the locations and circumstances in which a person may receive anthrax and/or 
smallpox vaccinations in accordance with the above Office of the Secretary of Defense 
(OSD) policies. 

The Services are directed to meet all the same educational, clinical, and 
administrative requirements to administer vaccinations in these categories of personnel as 
directed in previous OSD administrative and clinical policies for both the DoD Anthrax 
Vaccine Immunization Program and Smallpox Vaccination Program. 



It is essential that individuals receiving the anthrax and/or smallpox vaccines on a 
voluntary basis be required to complete an acknowledgement form prior to receiving any 
immunization. These forms can be found on DoD's MIL VAX website: 
www.vaccines.army.mil. The signed form must be entered into the individual's medical 
record. 

The Services are directed to document all inrmunizations; preferably in their service's 
automated immunization tracking system, as each system's capability allows. At a 
minimum, immnnizations should be documented in the individual health records, PHS 
731. 

Adverse events in any individual receiving immunizations under the voluntary 
immunization program should be evaluated at the closest medical treatment facility. 
Vaccine Adverse Events Reporting System ('I AERS) forms should be submitted in 
accordance with existing service reporting procedures. V AERS forms are available at 
www.vaers.org or by calling V AERS at 1-800-822-7967. 

This policy is effective inrmediately and should be communicated to appropriate 
commanders, healthcare providers, and others involved in the implementation of the 
anthrax and smallpox inrmunization programs. 

DavidS. C. Chu 

Attachment: 
As stated 

2 



Table 1 

Personnel Located in DoD Located in a Located in a Conditions: 
Category HTA Non-DoD HTA; Non-DoD HTA; 

but in DoS HTA; but in DoS HT A; 
assigned to DoS not assigned to 
mission DoS mission 

Vaccination is: Vaccination is: Vaccination is: 
Military Mandatory Permitted, Not Permitted 

Voluntarv 
AdultFMof Permitted, Permitted, Not Permitted 
Militarv member Voluntarv Voluntarv 
Emergency Mandatory Permitted, Not Permitted 
Essential DoD Voluntary 
Civilian IEEC\* 
Non-EEC Permitted, Permitted, Not Permitted 
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THEUNDERSECRETARYOFDEFENSE 
WASHINGTON, D.C. 20301-4000 

MEMORANDUM FOR SECRETARY OF THE ARMY 
SECRETARY OF THE NAVY 
SECRETARY OF THE AIR FORCE 

SUBJECT:>Change to Anthrax Vaccine Immunization Program (A VIP) 
Operational Procedure (One Day Policy) 

CMATControl# ~ 
2001103-00000~ 

MAR 301999 

Effective immediately, the A VIP will be applied to all U.S. mil~ary personnel and 
Department of Defense (DoD) emergency essential civilian employees and contractor 
personnel assigned, deployed or on temporary duty in the high threat areas and 
contiguous waters of Southwest Asia (Kuwait, Saudi Arabia, Bahrain, Jordan, Qatar, 
Oman, UAE, Yemen, and Israel) and the Korean Peninsula for any period of time. Prior 
to entry into the designated high threat areas these personnel must initiate vaccination 
against anthrax in accordance with the prescribed Immunization schedule. Ideally, 
personnel should receive at least the first three vaccinations in the series. In those rare 
circumstances when an Individual is not able to take or continue with the anthrax 
vaccination for medical or administrative reasons, they will be evaluated for deployability 
in accordance with Service criteria. Neither this policy nor the requirement to participate 
in AVJP is applicable to civilian employees or contractor personnel who are not 
designated as emergency essential. 

Services will emphasize this policy immediately in all appropriate communications. 
Programs to educate and inform personnel about the threat and the anthrax vaccine, 
prior to being immunized will continue as directed. Services will ensure that your 
activities meet labor relations obligations and contracting requirements prior to 
implementing this policy w~h respect to civilian employees and contractor personnel. The 
Military Health System shall support provision of anthrax immunizations. 

Our continued success in executing the A VIP depends greatly upon meticulous 
execution of communication and compliance programs. 

411210111:16 AM 
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Executive Summary 
The National Defense Authorization Act for Fiscal Year 1994, Public Law No. 103-160, 

Section 1703 (50 USC 1522), mandates the coordination and integration of all Department of 
Derense chemical and biological (CB) derense programs. As part of this coordination and inte­
gration, the Secretary of Defense is directed to submit an assessment and a description of plans 
to improve readiness to survive, fight and win in a 1U1Clear, biological and chemical (NBC) 
contaminated environment. This report contains modernization plan summaries that highlight the 
Department' s approach to improve current NBC defense equipment and resolve current 
shortcomings in the program. 50 USC 1522 has provided the essential authority to ensure the 
elimination of unnecessarily redundant programs, focusing fonds on DoD and program 
priorities, and enhancing readiness. 

The objective of the Department of Defense (DoD) Chemical and Biological Defense 
Program {CBDP) is to enable our forces to survive, fight, and win in a chemically or biological ly 
contaminated warfare environment. The DoD CBDP provides development and procurement of 
systems to enhance the ability of U.S. forces to deter and defend against CB agents during 
regional contingencies. The probability of U.S. forces encountering CB agents during world wide 
conflicts remains high. An effective defense reduces the probability of a CB attack, and if an 
attack occurs, it enables U.S. forces to survive, continue operations, and win. Scientific, 
technological, and resource limitations remain in preventing U.S. forces from having complete 
full dimensional protection and meeting all requirements for two nearly simultaneous Major 
Theater Wars. The unique physica~ toxicologica~ destructive, and other properties of each 
threat requires that operational and technological responses be tailored to the threat. Never­
theless, significant progress bas been made in overcoming these limitations since the estab­
lishment of the DoD CBDP. Still, U.S. forces remain the best protected forces in the world fur 
surviving and conducting operations in chemically or biologically contaminated envll'onments. 

During the past year, DoD took several steps to ensure the protection of U.S. forces 
against both immediate and future chemical and biological threats. This report details DoD' s 
current and planned capabilities. However, highlights from the past year include initiating 
immunization of all U.S. forces with the licensed anthrax vaccine-a: deadly biological warfure 
agent, deployment of advanced biological detection equipment during Operation Desert 
Thunder, and continued enhancement of DoD CBDP funds to protect against validated and 
emerging threats through the far-tenn future. 

Nrunerous rapidly changjng fuctors continually influence the program an d its manage­
ment. These fuctors include declining DoD resources, planning for warfighting support to 
numerous regional threat contingencies, the evolving geopolitical environment resulting from the 
breakup of the Soviet Union, the entry into force of the Chemical Weapons Convention, and 
continuing proliferation ofNBC weapons. To minimize the impact of use ofNBC weapons on 
our tOrces, the DoD CBDP will continue to work towards increasing the defensive capabilities 
of Joint Forces to survive and continue the mission during conflicts that involve the use ofNBC 

i 
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weapons. NBC defense programs are managed jointly under the oversight of a single office 
within DoD. 

The program continues to implement congressional direction to improve jointness and 
reflects an integrated DoD developed program. This year' s program continues funding to 
support the highest priority counterproliferation initiatives. During the past year, the Depart ment 
reviewed its capabilities to protect against the asymmetric threats from chemical and biological 
weapons. As a resuh of the review, fundlltg was identified to enhance and.accelerate high-payoff 
technologies and advanced CB defense systems. The FY00-0 1 President' s Budget Submission 
includes $380 million in increased research and development funding for biological warfare 
defense and vaccines over the FY 2000-05 Future Years Defense Program (FYDP), as well as 
additional FY 1999 Emergency Supplemental funding to procure CB defense equipment for the 
Guard and Reserves to support the Consequence Management mission. Moreover, the 
Department continues to procure new CB defense equipment for our forces, due in large 
measure to the May 1997 Report of the Quadrennial Defense Review (QDR) recommendation 
to increase planned spending on counterproliferation by $1 billion over the FY 1999-2003 
program period, of which $732 million was allocated to the DoD CBDP. 

The DoD CBDP invests in technologies to provide improved capabilities that have 
minimal adverse impact on our war:fighting potential. Joint and Service unique programs provide 
capabilities to support the framework of the three conrrnodity areas ofCB defense: 
Contamination Avoidance (detection, identification, warning/reporting, reconnaissance), 
Protection (individual, collective, medical support), and Decontamination. All of these 
capabilities integrated together as a system-of-systems are essential to avoid contamination and 
to sustain operational tempo on an asymmetric battlefield. Moreover, sound Joint doctrine and 
realistic training remain fundamental to our defense against chemical and biological weapons. In 
summary, the DoD CBDP is focusing on a jointly integrated, balanced approach to obtaining 
needed capabilities fur our forces within a:ffordabJ:lity constraints. 
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&ecutive Summary 

OVERVIEW OF REPORT 

The INTRODUCTION provides a background of the rationale and purpose of the DoD 
Chemical and Biological Defense Program (CBDP). Tills section summarizes the key counter­
proliferation priorities and the current chemical and biological warfure threats to U.S. forces. 
Intelligence documents tailored to the threat are essential for developing and updating require­
ments for chemical and biological defense programs. Each chemical and biological de funse 
research, development, and acquisition effort funded within the program responds to a defined 
or validated threat. Variations among chemical and biological agents and each agent' s unique 
physical, toxicological, destructive, and other properties such as means of delivery re quire that 
operational and technological responses be tailored to the threat. Intelligence efforts continue to 
emphasize collection and analysis of nations' "dual-use" chemical and biological industrial 
capabilities and develop the indications and warning of adversarial use of dual-use capabiliti es. 

CHAPTER 1 describes the accomplislnnents, processes, and issues related to DoD 
CBDP management and oversight. Since the program' s inception, DoD has made significant 
progress in improving the overall joint management and coor<lination of the NBC defense pro­
gram, including integration of medical and non-medical chemical and biological defense pro­
grams. 50 USC 1522 has been a critical tool for ensuring the elimination of redundant pro­
grams, focusing funds on program priorities, and enhancing readiness. This chapter outlines 
the changes within the oversight and management structure that have occurred as a result of the 
Defense Reform Initiative and the establislnnent of the Defense Threat Reduction Agency. 

CHAPTER 2 provides infonnation on non-medical NBC defense requirements and 
research and development programs. Requirements and the status of research and development 
assessments are descnbed within the framework of the functional areas of NBC defense. 

CHAPTER 3 provides infOrmation on medical NBC defense requirements and on 
research and development programs. Medical technologies are an integral part of providing 
individual protection both prior to, during and after a chemical or biological attack. 

CHAPTER 4 provides an analysis ofNBC defense logistics posture. The analysis 
reviews the status of quantities, characteristics, and capabilities of all fielded NBC defense 
equipment, industrial base requirements, procurement schedules, and problems encountered. 
Much of the information is based on the model of Joint Chemical Defense Equipment 
Consumption Rates (JCHEMRATES IV). Additional information is derived from the Joint NBC 
Defense Logistics Support Plan. 

CHAPTER 5 assesses the status of NBC defense training and readiness conducted by 
the Services. Each of the Services' training standards and programs is reviewed. In accordance 
with Section 1702 ofP.L. 103-160 (50 USC 1522) all chemical and biolngical warfure derense 
training activities of the Department of Defense have been consolidated at the United States 
Army Chemical School. This chapter also provides information on the move of the Chemical 
School from Fort McClellan, Alabama to Fort Leonard Wood, Missouri. 
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CHAPTER 6 provides information on the status of DoD efforts to implement the 
Chemical Weapons Convention (CWC), which was ratilled by the United States and entered into 
force during 1997. This chapter also includes a summary of plans and activities to provide 
assistance to other countries in response to an appeal by another State Party to the CWC, 
pursuant to Article X of the CWC. 

Finally, there are several ANNEXES to this report. Annexes A through D provide 
detailed infOrmation on Joint and Service-unique NBC defense equipment, including 
contamination avoidance, protection, decontamination, and medical programs. Detailed 
descriptions are provided for systems and equipment that have been fielded, are in production, 
or under development. Annex E provides a summary of funds appropriated, budgeted, and 
expended by the DoD CBDP. One of the successes of the DoD NBC Defense Program has been 
the consolidation of all DoD NBC Defense RDT &E and procurement program funds under 
defense-wide program elements, rather than throughout numerous Service accounts. Annex F 
provides a reference to NBC defense related sites on the internet. Annex G provides a statement 
reganting chemical and biological defense programs involving human subjects as required by 50 
USC 1523. As detailed in the annex, no such testing has been conducted in over two decades 
and none is planned. Annex H provides the text of the Congressional language requiring this 
report. Annex I provides a list of the many acronyms and abbreviations that are used throughout 
this report. 
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Introduction 

!.PURPOSE 

This report provides Congress with an assessment of the overall readiness of the Armed 
Forces to fight in a nuclear, biologica~ and chemical (NBC) warfare environment in accordance 
with 50 USC 1523. This is the sixth report submitted wtder 50 USC 1523. ~ 

The objective of the Department of Defense (DoD) NBC defense program is to enable 
our forces to survive, fight and win in NBC~contaminated environments. In addition to the 
continuing requirement to respond to two simultaneous Major Theater Wars, numerous rapidly 
changing fuctors influence the program and its management. These factors include a new defense 
strategy, an era of declining DoD resources to include force structure reductions, planning for 
warfighting support to regional threat contingencies, the effects of the breakup of the Soviet 
Union, the entry into force of the Chemical Weapons Convention (CWC), and continued 
proliferation of NBC weapons. 

The President' s October 1998 report,A National Security for a New Century, empha­
sizes the three key elements of the executive branch's strategy as (I) to enhance our security 
with effective diplomacy and with military forces that are ready to fight and win; (2) to bolster 
America's economic prosperity; (3) to promote democracy abroad. U.S. forces must have nu­
merous capabilities in order to respond and deploy quickly to various worldwide needs. Coun­
terproliferation capabilities are required by forces to meet worldwide needs, and NBC defense is 
integral to counterproliferation capabilities. The Commanders-in-Chief have identified their 
priorities for counterproliferation capabilities. These priorities are shown in Table I-1. Capa bil­
ities which are supported by the NBC defense program are highlighted in bold. 

Table 1-1. Required CINC Counterproliferation Capabilities 

1. Provide individual protection to forces and assist allies/coalition partners 
2. Intercept conventional delivery of WMD and control col!ateral effects 
3. Provide collective protection to forces and assist allies/coalition partners 
4. Mitigate the effects of WMD use 
5. Detect and monitor development, production, deployment, employment of WMD 
6. Communicate the ability/will to employ interdiction/response capabilities 
7. Detennine vulnerabilities in WMD development, production, transfer, deployment, and 

employment 
6. Conduct off-site attack to destroy, disable, and deny WMD targets 
9. Establish and maintain relations with allies, and potential adversaries to discourage 

development, production, and use of WMD 
10. Seize, destroy, disable, and deny transport of WMD 
11. Communicate the ability/will to employ defensive capabilities 
12. Determine vulnerabilities in dedsion making process related to WMD 
13. Conduct information warfare to destroy, disable, and deny WMD 

• The text of .50 USC 1.523,Annual report on chemical and biological waif are defense, (implemented as part of Public Law 
103-HiO, the FY94 National .Defense Authorization Act) is included at Annex G. 
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14. Support treaties, export controls, and politicalfdiplomatic efforts 
15. Provide alternatives to the pursuit of WMD 
16. Provide intelligence collection capabilities in support of USG non~proliferatlon efforts 
17. Conduct on~site attack to seize, destroy, disable, and deny WMD targets 
18. Provide personnel, training, materiel, equipment to support security assistance 
19. Destroy, disable, and deny actor's non~WMD resources and capabilities 

The response to the threat ofNBC weapons must be based on the nature of this threat, 
not just where the threat occurs. A key part of DoD's strategy is to stem the proliferation of 
such weapons and to develop an effective capability to deal with these threats. To focus there­
sponse to the threat, DoD and the intelligence community have completed several classified 
reports providing threat assessments on chemical and biological threats to U.S. forces. To mini­
mize the effect of these threats to our forces, we need to continue improving our NBC defensive 
capabilities. These contincing improvements also contribute to our overall deterrence by 
demonstrating to an adversary that use ofNBC weapons provides no military advantage. The 
DoD NBC defense program continues to work towards increasing the capabilities of Joint 
Forces to suzvive and continue their mission during conflicts which may involve the use ofNBC 
weapons. 

The nwnber of nations with chemical and biological weapons (CBW) capabilities is 
increasiDg. Similarly, the sophistica tion ofCBW capabilities is increasing. Proliferation of 
weapons technology, precision navigation technology, nuclear (medical, power, and industrial 
applications), and CBW technology to developing nations presents the United States with a 
complicated national security chailenge. Intelligence efforts include collection and analysis of 
nations' "dual~ use" nuclear, chemical and biological industrial capabilities, and development of 
the indications and warning of adversarial use of dual-use capabilities. Tailored intelligence 
docwnents are essential for developing and updating requirements for CB defense programs. 
Numerous threat documents tailored to the CB threat have been produced and are updated 
periodically. The Intelligence Community continues to review U.S. chemical and biological 
warfare intelligence requirements and assess the adequacy of those assets to execute the 
required intelligence program 

The DoD NBC defense program invests in technologies to provide improved capabil ities 
that have minimal adverse impact on our war fighting potentiaL Our goals are to provide: 

• improved capabilities to detect NBC agents in order to avoid their effects; 
• lighter, less burdensome protection; 
• decontamination systems with reduced logistical burden; 
• decontaminants that arc less toxic and environmentally safe; 
• integrated, balanced system offeree protection; and 
• medical casualty care and management. 

All of the capabilities integrated together as a system~of~systems are essential to avoid 
contamination and to sustain operational tempo on an asymmetric battlefield. Sound Joint 
doctrine and realistic training remain fundamental to our defense against NBC weapons. 
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II. THE CURRENT CHEMICAL AND BIOLOGICAL WARFARE THREAT 

Northeast Asia 

North Korea has been pursuing research and development related to biological warfare 
since the 1960s. Pyongyang' s resources presently include a rudimentary (by Western stan dards) 
biotechnology infrastructure that is sufficient to support the production oflimited quan tities of 
toxins, as well as viral and bacterial biological warfure agents. In the early 1990s, an open press 
release by a foreign government referred to applied military biotechnology work at numerous 
North Korean medical institutes and universities dealing with pathogens such as anthrax, 
cholera, and plague. North Korea possesses a sufficient munitions-production infra structure to 
accomplish weaponization ofBW agents. North Korea acceded to the Biological Weapons 
Convention (BWC) in 1987. 

By comparison, North Korea's chemical warfare program is believed to be mature and 
includes the capability, since 1989, to indigenously produce bulk quantities of nerve, blister, 
choking and blood chemical agents as well as a variety of different filled nnuritions systems. 
North Korea is believed to possess a sizable stockpile of chemical weapons, which could be 
employed in offensive military operations against the South. North Korea has also devoted 
considerable scarce resources to defensive measures aimed at protecting its civilian population 
and military forces from the effects of chemical weapons. Such measures include extensive 
training in the use of protective masks, suits, detectors, and decontamination systems. Though 
these measures are ostensibly focused on a perceived threat from U.S. and South Korean forces, 
they could also support the offensive use of chemical weapons by the North during combat. 
North Korea has yet to sign the Chemical Weapons Convention (CWC) and is not expected to 
do so in the near-term, due to intrusive inspection and verification requirements mandated by the 
agreement. 

China possesses an advanced biotechnology infrastructure as well as the requisite 
munitions production capabilities necessary to develop, produce and weaponize biological 
agents. Although China has consistently claimed that it has never researched or produced 
biological weapons, it is nonetheless believed likely that it retains a biological warfure capability 
begun before acceding to the BWC. 

China is believed to have an advanced chemical warfare program that includes research 
and development, production and weaponization capabilities. Its current inventory is believed to 
include the full range of traditional chemical agents. It also has a wide variety of delivery 
systems for chemical agents to include artillery rockets, aerial bombs, sprayers, and short-range 
ballistic missiles. Chinese fOrces, like those ofNorth Korea, have conducted defensive CW 
training and are prepared to operate in a contaminated environment. As China's program is 
further integrated into overall military operations, its doctrine, which is believed to be based in 
part on Soviet-era thinlcing, may reflect the incorporation of more advanced munitions for CW 
agent delivery. China has signed and ratified the CWC. 
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South Asia 

India has a well-developed biotechnology infrastructure that includes numerous pharm­
aceutical production facilities bio-contallunent laboratories (including BL-3) for working with 
lethal pathogens, It also has qualified scientists with expertise in infectious diseases. Some of 
India' s fucilities are being used to support research and development for BW defense purposes. 
These fucilities constitute a substantial capability for offunsive purposes as well. India is a 
signatory to the BWC of 1972. 

India also has an advanced conunercial chemical industry, and produces the bulk of its 
own chemicals for domestic consumption. New Delhi ratified the ewe in 1996. In its required 
declarations, it acknowledged the existence of a chemical warfare program New Delhi has 
pledged that all fucilities related to its CW program would be open for inspection. 

Pakistan has a capable but less well-developed biotechnology infrastructure than India. 
Its facilities, while fewer in number, could nonetheless support work on lethal biological 
pathogens. Moreover, Pakistan is believed to have the resources and capabilities necessary to 
support a limited offensive biological warfure research and development effort. Like India, 
Pakistan is a signatory to the BWC, 

Pakistan has a less-well developed commercial chemical industry but is expected to 
eventually have the capability to produce all precursor chemicals needed to support a chemical 
weapons stockpile. Like India, Pakistan has numerous munitions systems which could be used to 
deliver ew agent, including artillery, aerial bombs, and missiles. Pakistan has ratified the ewe. 

The Middle East and North Africa 

Iran' .sbiological warfare program, which began during the Iran-Iraq war, is now 
believed to generally be in the advanced research and development phase. Iran has qualified, 
highly trained scientists and considerable expertise with pharmaceuticals. It also possesses the 
commercial and military infrastructure needed to produce basic biological warfare agents and 
may have produced pilot quantities of usable agent, Iran is a signatory to the BWC of 1972. 

Iran initiated a chemical weapons program in the early stages of the Iran-Iraq war after it 
was attacked with chemical weapons. The program has received heightened attention since the 
early 1990s with an expansion in both the chemical production infrastructure as well as its 
munitions arsenal. Iran currently possesses munitions containing blister, blood, and choking 
agents and may have nerve agents as well, It has the capability to deliver ew agents using 
artillery shells and aerial bombs. Iran has ratified the ewe under which it is obligated to open 
suspected sites to international inspection and eliminate its ew program. 

Prior to the Gulf War, Iraq developed the largest and most advanced biological warfare 
program in the Middle East. Though a variety of agents were studied, Iraq declared anthrax, 
botulinum toxin, and aflatoxin to have completed the weaponization cycle. During the Gulf 
War, coalition bombing destroyed or damaged many key fucilities associated with BW activity. 
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However, it is suspected that a key portion of Iraq's BW capability, in the form of agent-filled 
munitions, was hidden and may have subsequently escaped damage. Nonetheless, Iraq declared, 
after the war, that all BW agent stockpile and munitions were unilaterally destroyed. United 
Nations Special Commission (UNSCOM) activity has, however, revealed this assertion as well 
as many others related to BW activity, to be inaccurate and misleading. As with its chemical 
program, Iraq intends to re-establish its BW capabilities if afforded the opportunity by the 
relaxation or cessation ofUNSCOM inspection activity. 

Iraq had a mature chemical weapons program prior to the Gulf War that included a 
variety of nerve agents, such as tabun (GA), sarin (GB), and GF, as well as the blister agent 
mustard, available for offensive use. Iraq also undertook a program. begun in 1985 and 
continuing uninterrupted until December 1990, to produce the advanced nerve agent VX. 
Recent UNSCOM findings indicate that Iraq had weaponized VX in AI Hussein missile 
warheads. Although Iraq' s chemical wa.r:fure program suffered extensive damage during the 
Gulf War and subsequently from UNSCOM activity, Iraq retaills a limited capability tore­
constitute key parts of its chemical warfare program. Moreover, UNSCOM is still unable to 
verifY elements of Iraqi declarations such as the disposal of chemical precursors, as well as the 
destruction of all chemical munitions. The comprehensive nature of Iraq' s previous chemical 
warfare activity and the consistent pattern of denial and deception employed by Iraqi authorities 
indicate a high-level intent to rebuild this capacity, should Iraq be given the opportunity. 

Syria has a limited biotechnology infrastructure but could support a limited biological 
warfure effort. Though Syria is believed to be pursuing the development of biological weapons, 
it is not believed to have progressed much beyond the research and development phase and may 
have produced only pilot quantities of usable agent. Syria has signed, but not ratified, the BWC. 

Syria has a mature chemical weapons program, begun in the 1970s, incorporating nerve 
agents, such as sarin, which have completed the weaponization cycle. Future activity will likely 
focus on CW infrastructure enhancements for agent production and storage, as well as posSible 
research and development of advanced nerve agents. Mwritions available for CW agent delivery 
likely include aerial bombs as well as SCUD missile warheads. Syria has not signed the CWC 
and is unlikely to do so in the near future. 

Libya' sbiological warfare program i.<;J believed to remain in the early research and 
development phase. Progress has been slow due in part to an inadequate scientific and technical 
base. Though Libya may be able to produce small quantities of usable agent, it is unlikely to 
transition from laboratory work to production of militarily significant quantities until well after 
the year 2000. Libya acceded to the BWC in 1982. 

Libya has experienced major setbacks to its chemical warfare program, first as a result of 
intense public scrutiny focused on its Rabta :facility in the late 1980s and more recently on its 
Tarhuna underground facility. Nevertheless, Libya retains a small inventory of chemical weap­
ons, as well as the a CW agent production capability. Prior to closing its Rabta plant in 1990, 
Libya succeeded in producing up to 100 tons of blister and nerve agent at the site. Although the 
site was re-opened in 1995, ostens1bly as a pharmaceutical plant, the fucility is still believed 
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capable of producing eWagents. CW-related activities at the Tarhuna site are believed to be 
suspended. Libya has not ratified the ewe and is not likely to do so in the near future. 

Independent States of the Former Soviet Union 

The fanner Soviet offensive biological warfare program was the world's largest and 
consisted of both military facilities and nonmilitary research and development institutes. Non~ 
military activity was centrally coordinated and performed largely through a consortium of 
institutes known as Biopreparat. This network of facilities was created in 1973 as a cover for 
activity related to biological warfare. This huge organization at one time employed up to 25,000 
people and involved nearly 20 research, development and production facilities. The Russian 
government has committed to ending the fanner Soviet BW program, ahhough serious 
questions about offensive BW capabilities remain. Key components of the former program 
remain largely intact and may support a possible future mobilization capability for the production 
of biological warfare agents and delivery systems. Moreover, work outside the scope of 
legitimate biological defense activity may be occurring at selected facilities within Russia. Such 
activity, if offensive in nanrre, would contradict statements by top Russian political leaders that 
offensive activity has ceased. 

While former Soviet biological warfare facilities existed in Ukraine, Kazakhstan, and 
Uzbekistan, none are currently active. Moreover, the governments in these new republics are 
not believed to have plans to establish any future BW capability. Also, Belarus has no program 
and no intention of establishing one. Ukraine, Belarus, and Uzbekistan have ratified the BWC, 
while Kazakhstan has not yet signed it. 

Russia has acknowledged the world' s largest stockpile of chemical agents, amounting to 
approxllnately 40,000 metric tons. This stockpile, consisting mostly of weaponized agent 
includes artillery, aerial bombs, rockets, and missile warheads. Actual agents include a variety of 
nerve and blister agents. Additionally, some Russian chemical weapons incorporate agent 
mixtures, while others have added thickening materials in order to increase agent persistence. 
Russian officials do not deny that ew research has continued but claim that it is for defensive 
purposes and therefore not proscnDed by the ewe. Many of the components for new binary 
agents developed under the fanner-Soviet program have legitimate civilian applications and are 
not considered on the CWC' s schedule of chemicals. 

PROliFERATION 

The United States faces a number of regional proliferation challenges. Many of these are 
detailed in the November 1997 report published by the Office of the Secretary of Defense, 
Proliferation: Threat and Response. In the Middle East, Iran continues with a concerted effort 
to acquire an independent production capability fur all aspects of its chemical weapons pro gram. 
Nonetheless, for the time being, it remains dependent on foreign sources for many chem ical 
warfare-related technologies. China, as a key supplier of technologies and equipment for Iran' s 
chemical warfure program. will play a pivotal role in deter mining whether Iran attains its long­
term goal of independent production for these weapons. Iran is also pursuing a program to 
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purchase dual-use biotech equipment from 
other countries, ostensibly for civilian uses. 
Russia is a key source of biotechnology for 
Iran. Russia is an especially attractive target 
for Iranians seeking technical information on 
BW agent production processes. 

Proliferation of chemical and bio lo­
gical warfure technology in South Asia also 
raises several important issues. India has 
exported a wide array of chemical products, 
including Australia Group-controlled items, 
to numerous countries of proliferation con­
cern in the Middle East. The controlled 
items include spe cifrc chemical agent pre­
cursors, pathogens with biological warfare 
applications, and dual-use equipment which 
can be used in both chemical and biological 
warfare programs. Pakistan. on the other 
hand. may be seeking to upgrade key parts 
of its biotechnology infrastructure with dual­
use equipment and expertise. Such 
acquisition efforts would reflect Pakistan' s 
less-well developed biotechnology 
infrastructure. 

Imroduction 

Australia Group 
The proliferation of chemical and biological 
warfare related technology remains a critical 
threat to peace and stability throughout the 
world. One mechanism through which indus­
trialized countries have agreed to control the 
proliferation of key chemical and biological 
warfare-related technologies is the Australia 
Group. The Australia Group (AG) is a consor­
tium of countries organized to slow the prolifer­
ation of chemical and biological warfare pro­
grams through the imposition of multilateral exv 
port controls. lni1ial efforts of 'this group began in 
June 1985 and focused on precursor chemicals 
used in the manufacture of chemical agerlts. 
However, convinced of the threat posed from 
biological weapons, AG countries subsequently 
agreed, in December 1992, to also control the 
sale of items that most likely could be used to 
develop biological agents and weaponry. The 
AG adopted a list of human pa1hogens 
consisting of 37 organisms, 10 toxins and 
associated genetically modified organisms, and 
a sevenvitem BW dualvuse equipment list. In 
addition, the AG later adopted animal and plant 
pathogen lists in recognition of the threat posed 
from anti-crop and antivanimal biological 
warfare. 

In North Africa, Libyan efforts to acquire foreign equipment and expertise related to 
biological warfure have been dealt a severe blow, largely because ofUN sanctions. Due to the 
international connnunity' s encompassing restrictions on exports to Libya, efforts to proceed 
beyond laboratory-scale research and development related to biological warfure will be difficult. 

OUTLOOK 

In the next 10 years, the threat from the proliferation of CBW weapons will certainly 
increase. This will result from the development of chemical and biological agents that are more 
difficult to detect and from the adoption of more capable delivery systems. ~ We expect that more 
states with existing programs will master the production processes for complete weapons and 
will be less dependent on outside suppliers. States will be more proficient at :incorporating 
chemical or biological agents into delivery systems and will be focusing on battlefield trainiDg as 
well as employment strategy and doctrine. Therefore, the threshold of some states to consider 
using these capabilities may be lowered. 

• An assessment of potentially new biological agems that may challenge U.S. furces is in a DoD repon to 
Congress entitled Advances in Biotechnology and Genetic Engineering: Implications far the Development of 
New Biological Waifare Agents, June 1996. 
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DoD does not expect significant increases in the number of government-sponsored 
offensive CBW programs. Nevertheless, the United States and its allies must be alert to this 
possibility as well as to the apparent growing interest in CBW on the part of sub-national groups 
such as terrorist organizations. Any nation with the political will and a roinin1al industrial base 
could produce CBW agents suitable for use in warfare. Efficient weaponization of these agents, 
however, does require design and production skills usually found in countries which possess a 
munitions development infrastructure or access to such skills from cooperative sources. On the 
other hand, crude agent dispersal devices could be fabricated by almost any nation or group. 
Such weapons might be capable of inflicting only limited mnnbers of casualties; nevertheless, 
they could have significant operational repercussions due to the psychological impact created by 
fears ofCBW agent exposure. 
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Chapter 1 

DoD Chemical and Biological Defense 
Program Management and Oversight 

1.1 MANAGEMENT IMPLEMENTATION EFFORTS 

The Department of Defense (DoD) implemented a process to consolidate, coordinate, 
and integrate the chemical and biological (CB) defense requirements of all Services into a single 
DoD CB defense program Additionally, DoD continues to refine organizations and processes 
to ensure close and continuous coordination between the Chemical Biological Warfure Defense 
program and the Medical Chemical Biological Defense program. 

1.1.1 Management Reviews 

DoD has continued to use the Defense Acquisition Board (DAB) process to conduct 
oversight of the consolidated CB defense program in accordance with public law. Integrated 
product team working groups and overarching integrated product team meetings are conducted 
throughout the process to review progress concerning current actions, discuss new management 
issues, and develop recommendations for DAB decisions. 

In developing the FY00--0 1 budget, the OSD Director for Program Analysis and 
Evaluation conducted a Program Review Group (PRG) assessment of DoD' s chemical and 
biological defense programs, 'With emphasis on biological defense measures. The Defense 
Resources Board (DRB) reviewed and approved the results of the assessments. A Program 
Decision Memorandum (PDM) incorporated the DRB decisions into the development of the 
FY00-0 1 budget request. The PDM added approximately S3&0 million over the future years 
defense plan (FYDP) for research and development of medical and non-medical biological 
warfure defense countermeasures. 

1.1.2 Coordination and Integration of the Program 

Through the Joint Service Agreement on NBC Defense, the Military Services have 
established a viable structure that ensures that Service operational needs are fully :integrated and 
coordinated from their :inception and that duplication of effurt is eliminated from NBC defense 
research, development, and acquisition. The series of reviews conducted by the Joint Service 
Integration Group and the Joint Service Materiel Group, both separately and together, have 
proved to be an appropriate organizational method to accomplish the coordinating and 
integrating function. 
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1.2 ORGANIZATIONAL RELATIONSHIPS 

The overall CB Defense Program management structure, portrayed in Figure 1-1, 
represents how the program was coordinated and integrated at the beginning of calendar year 
1998. This management and oversight structure was developed in late 1996 to provide 
integration of medical and non-medical CB defense efforts at the Service leveL Integration of 
CB defense efforts continued in 1998 
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Figure 1-1. Chemical and Biological Defense Program Management and Oversight 
Structure (At Beginning of Calendar Year 1998) 

Throughout l'Y98 the Deputy Assistant to the Secretary of Defense for Counter~ 
proliferation and Chernical!Biological Defense, DATSD(CP/CBD), as a deputy to ATSD(NCB), 
was responsible for the overall coordination and integration of all CB defense research, 
development, and acquisition (RDA) efforts. DATSD(CP/CBD) provided the overall guidance 
for planning, programming, budgeting, and executing the CB defense program. 

DATSD(CP/CBD) rerrurins the single office witllln OSD reto."_POll.Slble for oversight of the 
DoD CB Defi:nse Program. DATSD(CP/CBD) also retains epproval authority for all platrning, 
programming, and budgeting documents. DATSD(CP/CBD) is responsible fur ensuring 
coordination between the medical programs and the non-medical CB defense efforts, and 
management oversight of the DoD CBDP in accordance with 50 USC 1522. 
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The DATSD(CP/CBD) is also the Executive Secretary of the OSD NBC Defense Steer­
ing Committee (see Figure 1-2.) The OSD NBC Defense Steering Committee provides direct 
oversight of the DoD Chemical and Biological Defense Program in accordance with Public Law 
103-160. It provides the fiscal and programming guidance to the Joint NBC Defense Board 
(JNBCDB) to develop the POM. The Joint NBC Defense Board issues POM Preparation 
Instructions to the subordinate groups which review the validated requirements and build the 
POM strategy recommendations. The CB Defense Program is divided into the following com­
modity areas: contamination avoidance, individual protection, collective protection, decontam­
ination, medical chemical d efense, medical biological defense, and modeling & simulation. These 
commodity areas correspond to the projects under the budget program elements. There is also a 
program budget element to support program management and oversight, user testing (i.e., 
Dugway Proving Grounds), and doctrine development in accordance with the Joint Service 
Agreement and in compliance with 50 USC 1522. The JSIG is the principal steering group that 
oversees the coor­
dination and inte­
gration of Service 
ami CINC require­
ments and priorities 
for RDT&E and 
initial procurement. 
The JSMG is the 
principal steering 
group that manages 
the execution of 
RDT&E materiel 
development efforts 
to ensure that pro­
gram risk is miti ga­
ted across commod­
ity areas, and the 
ongoing efforts are 
complementary but 
not duplicative. The 
OSD NBC Defense 
Steering Committee 
is composed of the 

OVERSIGHT 

OSD NBC Defense Steering Committee 

Joint NBC 
Defense - o.'ract Roporti!ll cltBin 

MANAGEMENT 

Army 
USAF 
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DTRA JPO.BD 

DARPA 
DOE 

National 

Figure 1-2. Chemical and Biological Defense Management and 
Oversight Structure 

following members: (1) DDR&E, (2) Director, Defense Threat Reduction Agency (DTRA), (3) 
Director, Chemical Biological Defense Directorate, DTRA, (DTRA(CB)), and 
(4) DATSD(CP/CBD), who serves as the executive secretary. 

A Medical Program Sul>-Panel (MPSP) has been implemented as part of the JSIG. The 
first multi-Service action officer meeting for the MPSP was held on 6 Januacy 1998 and was 
chaired by the Senior Clinical Consultant for the Anny Medical Department Center and School 
(AMEDDC&S). A second meeting on 10 September 1998 finalized a draft charter for the 
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implementation of the MPSP. The MPSP Service Principals met for the first time on 17 
December 1998 and concurred on the charter. They recommended forwarding it to the JSIG 
with a recommendation that it be sent to the Joint NBC Defense Board for approvaL The Joint 
NBC Defense Board approved the charter for the implementation of the MPSP. The MPSP is 
chaired by the Commander, AMEDDC&S. The purpose of the MPSP is to identifY medical 
program needs and requirements as developed by the AMEDDC&S, CINCs, Services, Joint 
Staff, the ASBREM Committee, and other users. The MPSP has the primary respollSlbility for 
prioritizing medical CB defense requirements. The users and Joint Technology Coordinating 
Group (JTCG) 3 (Medical Chemical Defense Research Program) and JTCG 4 (Medical 
Biological Defense Research Program) provide input of medical requirements (separate from 
non-medical requirements) to the MPSP. The MPSP coordinates, integrates, and prioritizes all 
ofthe user requirements input. It provides the consolidated, integrated, and prioritized list of 
medical CB defense requirements to the JSIG. The JSIG then submits an integrated list of 
medical and non-medical requirements to the JNBCDB. The JSIG provides comments but 
makes no changes to the list when submitting the medical requirements to the JNBCDB. The 
JNBCDB and the OSD NBC Defense Steering Committee may make changes to the medical or 
the non-medical requirements and priorities list. 

The Secretary of the Army is the Executive Agent responsible to coordinate, integrate, 
and review all Services' CB defense requirement" and programs. The Secretary has delegated 
this responsibility to the Assistant Secretary of the Army for Research, Development and 
Acquisition, ASA(RDA), who along with the Vice Chief of Staff ofthc Army, co-chairs the 
Joint NBC Defense Board. The military departments' acquisition organizations execute the 
individual CB defense programs according to Service and DoD directives. 

1.3 TECHNOLOGY BASE REVIEW AND ASSESSMENT 

The DATSD(CP/CBD), the DDR&E office responsible for chemical and biological 
defense programs, provides technical oversight of all Service and Defense Agency chemical and 
biological defense science and technology base (S&T) programs and reviews these prog:num at 
least annually. DTRA(CB) performs program execution of CB tech base activities for 
DATSD(CP/CBD) through the Joint Technology Panel for Chemical and Biological Defense 
(ITPCBD). The ITPCBD coordinates all Service science and technology base activities for the 
JSMG. By March of each year, DTRA(CB) prepares the relevant NBC defense portions of three 
key documents detailing DoD S&T efforts, which are submitted to Congress separately in 
accordance with public law: 

• the Joint Warfighting S&T Plan (JWSTP) 
• the Defense Technology Area Plan (DTAP), and 
• the Basic Research Plan (BRP). 

1.4 DARPA BIOLOGICAL WARFARE DEFENSE PROGRAM MANAGEMENT 

The Defense Advanced Research Projects Agency (DARPA) is charged with seeking 
breakthrough concepts and technologies. DARPA's Defense Sciences Office (DSO) manages 
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its Biological Warfare (BW) Defense Program, which is intended to complement the DoD CB 
Defense Program by anticipating threats and developing novel defenses against them, and 
pursues the development of technologies with broad applicability against classes of threats. 
DARPA invests primarily in the early, technology development phases of programs, with rapidly 
decreasing involvement in the succeeding stages that lead to system development. 

The FY98 National Defense Authorization Act directed the Secretary of Defense to 
ensure that the DARPA biological warfare defense program is coordinated and integrated under 
the program management and oversight of the DoD CBDP. The DARPA BW Defense Program 
coordinates its efforts with DATSD(CP/CBD) through regular briefings to hoth 
DATSD(CP/CBD) and DTRA(CB). The Advanced Diagnostics portion of the DARPA BW 
Defense Program is closely coordinated with the U.S. Army Medical Research and Materiel 
Command (MRMC) and maintains rep resentation on the recently formed Common Medical 
Diagnostic Systems Executive Committee. A panel of chemical/biological defense experts is 
routinely consulted by DARPA to evaluate programs and to ensure that National Institutes of 
Health (NIH) efforts are not being duplicated. The DARPA Defense Sciences Office is 
represented on the Joint Services Technical Panel for Chemical and Biological Defense 
(JSTPCBD) and maintains representation at CBD Program committee meetings, such as 
ASBREM sub-committee meetings. DARPA also participates in the BW Seniors Group, which 
provides Government coordination outside of DoD. 

1.5 FUNDS MANAGEMENT 

Figure 1-3 descnbes the funds management and execution process for the CB defense 
program and the coordination between funding and executing organizations. The key organi­
zations in this process are: DATSD(CP/CBD) as the OSD focal point; the JNBCDB Secretariat 
representing the Executive Agent; the funds manager was the Ballistic Missile Defense 
Organization (FY96-FY98) and is now currently the Defense Threat Reduction Agency 
(DTRA); the JSMG as coordinator and interface between the participating organizations; and 
the operating agencies and performers which execute the programs. For budget distnbution, the 
JNBCDB Secretariat provides funds distnbution information to DATSD(CP/CBD) based on the 
appropriated budget. The DATSD(CP/CBD) prepares funds suballocation instructions (with 
support provided by DTRA(CB)) and submits them to the DTRA Comptroller for distribution to 
the operating agencies. 
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Figure 1-3. Chemical and Biological Defense Funds Management Process 

The lead components or operating agencies provide notification of all funding adjust­
ments to the JSMG Executive Office. The JSMG Executive Office, in tum notifies other com­
ponents and agencies and the JNBCDB Secretariat (to update the database). For minor adjust­
ments other than reprogramming actions, this is the only necessary action. The JSMG Execu tive 
Office forwards to the JNBCDB Secretariat the reprogramming requests with recommendations 
and any concerns raised by the other components and operating agencies. The JNBCDB 
Secretariat reviews the reprogramming actions and forwards recorrnnenda tions to DTRA(CB) 
for DATSD(CP/CBD) approval. Once approved, DATSD(CP/CBD) authorizes the DTRA 
Comptroller to execute the reprogramming. During the execution year for medical pro grams, 
the Headquarters, U.S. Army Medical Research and Materiel Command staffs all actions 
resulting from the requirement to reallocate funds between the Services. 

DATSD(CP/CBD), with the support ofDTRA(CB), instructs the DTRA Comptroller to 
issue execution and program status reporting instructions to the operating agencies. The opera­
ting agencies report execution status to the DTRA Comptroller on a monthly basis. The DTRA 
Comptroller forwards all program funds execution reports to the JNBCDB Secretariat and 
DTRA(CB) for program and budget database update and analysis, respectively. DTRA(CB) 
reports execution status to DATSD(CP/CBD) on a quarterly basis. It is the DTRA(CB)' s 
responsibility to notify the DATSD(CP/CBD) when programs deviate from or are in danger of 
not meeting OSD obligation and execution goals. 

The DTRA Comptroller serves as the funds manager for the CB defunse program. This 
office issues funding documents, per DATSD(CP/CBD) direction, and performs all required 
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accounting functions, with the assistance of the Army staff which represents the Executive 
Agent. The JNBCDB Secretariat updates the OSD comptroller program and budget databases 
as necessary after the POM, Budget Estimate Submission (BES), and President' s Budget (PB). 
DATSD(CP/CBD), with support provided by DTRA(CB), ensures that the JNBCDB Secretariat 
is kept informed of all OSD comptroller guidance, directives, and schedules. 

1.6 NBC DEFENSE PROGRAM MANAGEMENT ASSESSMENT 

ISSUE: Oversight and management of the DoD NBC defense program continues 
to mature. It is imperative that the management system produces joint NBC defense 
requirements and NBC defense equipment that can be used by all forces, Public Law 
103-160 (SO USC 1522) has provided a key tool for ensuring a jointly focused NBC 
defense program. The continued support of Congress and implementation of current 
plans will continue to improve jointness and readiness. 

SOLUTION: DoD has completed implementation of 50 USC 1522: 

• DoD has developed an organjzational structure ensuring close and continuous 
coordination of CB warfure defense and CB medical defunse programs. 
• The DoD CB Defense Program is fully integrated and coordinated and is based on 
validated Service requirements generated in response to defined threats. In addition, the 
Services now jointly prepare (i) Modernization Plans, (ii) Research, Development and 
Acquisition (RDA) Plans, and (iii) Joint Logistics Support Plans fur NBC defense 
programs. 
• Responsibility for the CB Defense Program is vested in a single office in OSD 
(DATSD(CP/CBD)) and oversight is conducted using the DAB process in coordination 
with the Director, Strategic & Tactical Systems. 
• The overall integrity of the CB Defense Program' s organizational structure has been 
maintained throughout implementation of the Defense Reform Initiative (DRI) and 
establishment of the Defense Threat Reduction Agency through establishment of the 
OSD NBC Defense Steering Committee. 
• A key DoD action in response to the GAO report (GAO Report NSIAD-96-103, 
"Chemical and Biological Defense: Emphasi<; Remains Insufficient to Resolve 
Continuing Problems" March 29, 1996) was the development of an immunization 
program for biological war:furc defense. A description of this program is provided in 
Chapter 3 (p. 3-16). 
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Chapter 2 

Non-Medical Nuclear, Biological, and Chemical (NBC) Defense 
Requirements and Research, and Acquisition Program Status 

2.1 INTRODUCTION 

This chapter describes the consolidation of Joint Service non-medical NBC defense 
requirements and assesses how these programs meet the needs of U.S. forces. The discussion of 
requirements and the status of research and development assessments is conducted within the 
framework of the three principles of NBC defense doctrine for the mission area: 

• Contamination avoidance 
• Protection 
• Decontamination 

As defined in Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical 
Defense, contamination avoidance includes detecting, avoiding, and bypassing contaminated 
areas. Protection consists of individual and collective protection. Decontamination restores 
combat power and is essential for sustaining operations in a contaminated environment. Medical 
programs support these areas and are discussed in Chapter 3. 

The threat from the continued proliferation of NBC weapons-as described in the 
Introduction-ereates a continuous need to ensure that U.S. forces can survive, fight, and win in 
an NBC threat environment. The increasing danger from these weapons demands that we look 
for every opportunity to avoid technological surprises. Evolving operational requirements 
demand that the joint program progressively capture and leverage advances in technology to 
provide the best in NBC defense equipment for the forces. 

Our research, development, and acquisition (RDA) goal is to equip the force with 
sufficient quantities of world-class equipment and in the shortest time possible in order to win 
decisively, quickly, and with minimal casualties. As authorized under the Joint Service 
Agreement for non-medical programs and in cooperation with the Anned Services Biomedical 
Research, Evah.tation and Management (ASBREM) Committee for medical pro grams, the Army 
as executive agent coordinates, integrates, and reviews the DoD CB Defense Program. The 
results of these reviews, conducted with all Services participating, are documented in the Joint 
Service Modernization and Joint Service RDA Plans. These documents form the basis for the 
consolidated CB Defense Program Objectives Memorandum (POM). 

The Services in coordination wit h the Commanders-in-Chief ( CIN Cs) decide if a mate rial 
solution is needed to satisfY a requirement fur a war fighting capability. They first look at 
doctrinal, training, or organizational solutions (non-material solutions), and when these cannot 
be found, they seek equipment solutions through the materiel acquisition cycle. If a valid need 
exists, then the research and development modernization process will identifY technological 
approaches which may provide a new system or upgrade an existing system 
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During FY98 the Joint Service Integration Group documented the Joint Future Opera­
tional Capabilities (JFOC). The purpose of the JFOC is to identifY and prioritize Joint User 
(Services and CINCs) far-term future operational capabilities as expressed in the emerging Joint 
NBC Defense Concept. The overall intent is to provide enhanced user guidance to the Joint 
NBC Defense Science and Teclmology (S&T) community to assist in the NBC S&T pro gram 
formulation and program execution process. The JFOC will also support the develop ment of 
new NBC Defense Joint Mission Needs Statements ( JMNSs) and future Joint Operational 
Requirement Documents (lORDs). The prioritized list of JFOCs establishes a clear link be tween 
near and long term Joint NBC Defense research and development efforts and user needs. Table 
2-1 provides a synopsis of the current JFOC priorities, descriptions, and objectives. The JFOC 
has become an integral part of the Joint Service NBC Defense Modernization Plan and related 
science and teclmology plans, including the Joint Warfighting Science and Technology Plan 
(JWSTP) and the Defense Technology Area Plan (DTAP). 

Table 2-1. Prioritized Joint Future Operational Capabilities 

1: Contamination Avoidance -An enhanced capability to detect, locate, identify, and confirm the presence or 
absence of any standard or non-standard NBC hazard. Significantly improve tactical, operational, and strategic 
NBC situational awareness by rapidly detecting, locating, identifying, confirming and disseminating NBC and toxic 
industrial material (TIM) detection information to the joint force. 

2: NBC Battle Management- Capab!llty to access, assimilate and disseminate NBC information from 
throughout the battlespace via standard, joint service and automatic informationfdata transmission systems. 
Enhance warfighter protection by providing the critical link between detection and protection. Commanders at all 
levels will be provided sufficient, timely information through early and direct warning. Commanders will be able to 
quickly and effectively quantify the risk associated with various courses of action and provide real-time display 
with local 3"0 digital terrain graphics to portray the current status of the NBC battlespace. 

3: Collective Protection -To protect the joint force by allowing it to operate safaly, at near~normal levels of 
effectiveness, while under NBC threat, or in NBC, TIM or other environmental hazards area. Enhance filter 
systems on existing vehicles, aircraft, shipboard, communications vans and other static/mobile structures. 

4: Restoration Capability -Enhanced capability to provide rapid, effective, and safe removalfneutralization of 
hazards resulting from NBC or TIM contamination to enable restoration of unit operational capabilities. Protect 
and sustain the Joint force by rapidly returning equipment and personnel to normal operating modes/efficiencies 
after exposure to an NBC or TIM contaminated environment. 

5: Individual Protection -To protect the joint force by allowing it to operate safely, at near-normal levels of 
effectiveness, while under NBC threat, or in NBC, TIM or other environmental hazards area. 

In accordance with our national strategy of achieving and applying technological superi­
ority, several underlying concepts form the foundation of acquisition modernization. The first is 
the need to reduce cycle time in the acquisition of new systems or the integration of emerging 
technologies into existing systems. The use of Advanced Concept Technology Demonstrations 
(ACTDs), open systems and architectures, along with the new emphasis on commercial stan­
dards and practices, allow us to shorten the acquisition cycle time. The program acquisition 
process reduces lifecycle costs through practices such as design-to-cost and concurrent 
engineering to ensure that equipment is easy to maintain and repair even with the inherent 
complexity in most new systems. 

2.2 NBC DEFENSE MISSI0:-.1 AREA REQUIREMENTS AND RDA SUMMARY 

1\-:BC defense programs are categorized broadly under three operationally oriented areas: 
contamination avoidance, protection, and decontamination. The Services have been working 
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closely together to increase jointness in ongoing programs for each of these areas. This report 
highlights improvements during FY98 and discusses coopera tive efforts fur further Joint 
development of requirements. This section summarizes the require ments in each of the mission 
commodity areas. Tables 2-2 through 2-10 display reqcirements and acquisition strategies. 
Since the focus of thL<i chapter is on research and development efforts, fielded items are not 
included in these tables. Descriptions of developmental and fielded equipment can be found in 
Annexes A-C of this report. 

2.3 CONT AMDIA TION A VOIDANCE (Detection, Identification and Warning) 

The operational concept of contamination avoidance includes NBC reconnaissance, 
detection. identification. warning and reporting. Earliest possible warning is the key to avoid ing 
NBC contamination. For fixed sites where contamination carmot readily be avoided and for 
missions requiring operations in a contaminated environment, detection, identification, and 
warning are equally critical to ensure that forces can (1) asswne the optimal protective posture 
so that they can continue to sustain operations and (2) rapidly identifY and decontaminate affec­
ted areas, equipment, and personnel. Sensors for the individual warfighter and systems capable 
of detecting multiple agents and characterizing new agents are being developed. Advances in 
technology are being pursued in chemical and biological standoff: early warning detection, 
miniaturization, interconnectivity, improved detection sensitivity, improved logistics support­
ability, and affordability. The following sections detail contamination avoidance science and 
technology efforts, modernization strategy, and Joint Service programs. 

2.3.1 Contamination Avoidance Science and Technology Efforts 

2.3.1.1 Goals and Timeframes. The goal of contamination avoidance is to provide real-time 
capability to detect, identify, characterize, locate, and warn against all CB warfare agent threats 
below threshold effects levels (see Table 2-2). To meet near term needs a number of sensor 
technologies are being optimized while alternative detection teclmologies mature. Mid-term 
technologies focus on develOpments to improve tactical detection and identification capabilities 
for both chemical and biological warfure agents. Far-term science and technology efforts focus 
on multi-agent sensors for biological agent detection and remote/early warning CB detec tion. 
These fur-term objective technologies seek to integrate chemical and biological point and 
remote/early warning detection modules into a single system Research and Development 
(R&D) efforts seek to optimize and balance system sensitivity, size/weight, cost, power 
consumption, signature and false alarm mte. Ultimately the goal is direct integration of CB 
detectors as a single system into various platforms, and command, contra~ communication, 
computer, and intelligence (C 41) networks. 

2-3 



NBC Defense Annual Repon 

Table 2-2. Contamination Avoidance Science and Technology Strategy 

Bv 1999 Bv 2005 B · 2009 
• Complete installation of • Field upgrade (eye safe) Long Range Bio • Demonstrate integration of 

the Portal Shield ACTD Stand-off Detector in FY00-02. chemical and biological 
biological and chemical • Joint Biological Remote Early Warning System agent detection modules into 
detection network at (JBREWS) ACID with fielding of ACTD a single sensor suite 
CINC air bases and systems to selected CINCs by FYOl • Initiate development of hand-
ports • Complete development of Joint Service held equipment chemical . Complete Lightweight Standoff Chemical Agent Detector contamination scanner 
demonstration of (JSLSCAD) • Complete development of CB 
integrated point • Initiate development of Joint Service Warning water monitor 
biodetection capability and Identification LIDAR Detection (JSWILD) • Complete development of 
(Advanced Technology • Complete development of Joint Otemical JSWll . .D 
Demonstration) Agent Detector (JCAD) 

• Complete development of Block II Joint 
Biological Point Detection System (JBPDS) 

2.3.1.2 Potential Payoffs and Transition Opportunities. Future CB detection systems will 
provide the capability to detect, identifY in real time, map, and track all CB contamination in a 
theater of operations. This will enable commanders to avoid CB contamination or to assume the 
appropriate protection required to continue fighting and sustain their mission with minllnal 
perfonnance degradation and casualties. The program seeks to develop small, lightweight 
chemical detectors to provide an individual chemical detection capability. CB detection 
technologies have dual use potential in monitoring air pollution, noxious fumes inside enclosed 
areas, and nnmicipal water supplies. 

2.3.1.3 Major Technical Challenges. The major technical challenges are in the areas ofbio­
logi.cal collection, detection and identification, including remote/early warning sensing, improved 
agent discrimination and quantification, sample processing, intetferent and ambient biological 
background rejection, and genetic probe development. Size, weight, and power reduction of 
detectors, power generation and consumption, development of integrated biological and 
chemical detection systems, and the fusion of sensor data with map ping, imagery, and other data 
for near real-time display of events are other areas of challenge. 

There are two critical needs, both are focused on biological agent detection. Current 
technologies require a high level of logistical 8upport and lack discrimination in biological 
standoff detection. The challenge in reducing logis tical support stems from the dependence on 
reagents and size, weight, and power requirements of the systems. Several efforts address these 
issues and can be broken out as efforts in minimizing reagent requirements with higher sensitiv­
ity, better stability, and fewer supporting reagents, and scientific/engineering strategies to reduce 
size, weight, and power requirements, especially in the sample collections components. There 
are several factors directly limiting the ability to discriminate biological agents using standoff 
(laser) detection technologies. Key factors include: (1) a lack of fundamental data in under­
standing the spectral properties of biological warfare agents, (2) range limitations oflasers due 
to atmospheric absorption, and (3) natural background interference. Over the last two years, a 
number of strategies and concepts have been developed to improve the discrimination capability 
of standoff detection for biological materials. Preliminary data developed this past year has 
shown the potential feasibility of two of these concepts. Further efforts in FY02 and FY03 will 
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begin to validate the feasibility of providing an enhanced level of discrimination ofbiological 
material using standoff detection. 

2.3.2 Contamination A voidance Modernization Strategy 

The increased lethality and heightened operational tempo of the future battlefield demand 
responsive NBC detection and warning capabilities in order to reduce force degra dation caused 
by contamination. These capabilities-which also encompass NBC reconnais sance, detection, 
identification, and reporting-are critical for force readiness and will continue to be emphasized 
by the DoD community in the near and distant future. Table 2-3 shows the roadmap of DoD 
requirements for contamination avoidance. 

Chemical 
Point 
Dete<:tion 

Biological 
Point 
Detection 

NBCRecon· 
naissance and 
CBRemote 
and Stand-off 
Detection 

Warning and 
Reporting 

Radiation 
Detection 

Table 2~3. Contamination Avoidance Modernization Strategy 

I NEAR {F¥99-0!t) I MID (FY 01-05) 

• Surface SIUilpling ~apability • Improved, all-agent program-
~CAM) mabie automatic point detection; 

portable monitor, miniature detee-• Automati~ point dete~tion of nerve 
and blister agents (ACADA) tors for ltircraft interiors; interior 

• Navy-Ship based improved automatic 
ship spaces; individual soldiers 

point detection ofnerve/mw;tard (IPDS) 
(JCAD) 

• Navy-Automatically detect liquid 
I aJlent .!SALAD 

• Automati~ long line sour~e and • Automatic point biodetection, to 
point/mobile biodetection to detect detect and identify; programmable 
and identify bio-agents; (JBPDS Block II) 
programmable (JBPDS Block I) • Joint Biological Remote Esrly 
• Navy-Ship based Interim Biological Warning Sysrem (JBREWS)- A 
Agent Detector (!BAD) distributed network of fully 

• Arm:y-Biologicallntegrated Detection automated lightweight sensors. 

System (BIDS) 

• Improved NBC Reconnaissan~e • Biological remote detection and 
Vehicle with remote/early warning early warning capabilities 
and data Infusion capabilities (JBREWS) 
(JSNBCRS) • Lightweight passive stand-off 
• Army · Long Range Stand-off detection for ~hemical agent 
detection and mapping of aerosol vapors (JSLSCAD) 
clouds (LR-BSDS) • Addition of biological dete~tion 

and identification capabilities 
(JSNBCRS P3I) 

• Light roconnaissanec vehicle 
JSLNBCRS) 

• Automated warning and reporting • Antomati~ NBC warning and 
(JW ARN Phase I) reporting interoperable with all 

Servi~es {JW ARN Phase II) 

• Army- Compact, digital whole body 
radiation measurement (ANIVDR-13) 

I. J,} urt Sernce program; are highlighted m BOLD, Service umqu~ ~ffurtsarc ItaliCIZed. 

2. Where applicable, systems which meet reqlrirements are lisle d fo!rowing the entzy. 

I FAR (FY 06-15) 

• Improved surfa~e ~ontamination 
monitor 

• Low dosage miniature detector; 
spe~ifi~ identification; personal 
monitor 
a Detection of CB contamination in 
water (Joint Chemical Biological 
Agent Water Monitor) 

• Automated detection of all 
validated biological threat agenfll 
(Joint Biological Universal 
Detector, JBUD) 

• Automated, integrated detection 
of both biological and ~hemical 
agents in a single sensor package 
(Joint Chemical and Biological 
Universal Detector JCBUil) 

• Stand-off detection, ranging, and 
mapping of ~hcmi~al vapors and 
aerosols (JSWILD) 

• Wide area detection 

• Automated standoff detection of 
biological agents (JBSDS) 

• Integrated and automatic 
warning and reporting (JW ARN 
Phase iin 
• Stand-off radiation detection and 
measurement 

• Porblble radiation meter 

Early detection and warning is the key to avoiding KBC contamination. As a result, 
DoD is concentrating RDA efforts on providing its warfighters real-time capabilities to detect, 
identify, quantify, and warn against all CB warfure threats below threshold effects levels. Real 
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time detection ofbiological agents below threshold effects levels is unlikely in the near to mid­
tenn. Current emphasis is on developing lightweight, automated CB sensors capable of provi­
ding enhanced detection and early warning, capable of detecting all known biological and chem­
ical agents. To meet the needs in the near to mid term, several stand-alone detectors and sensors 
are being developed. Developmental efforts are focusing on system miniaturization, improved 
sensitivity and specificity, agent characterization and range, decreased fulse alann rate, and 
decreased operation and support costs. This focus will fucilitate the integration of chemical 
detectors into personal warfighter gear, chemical and biological detectors onto various air, sea, 
and ground platforms, and integration of detectors into automated warning and reporting 
networks. Table 2-4 provides an overview ofRDA efforts and Service involvement. 

Table 2-4. Contamination A voidance RDA Efforts 

Monit.crs 

Shipboard Agent Detector (SALAD) 
Improved ?oint Detection System (I?DS) 
Improved CAM (!CAM) 
Joint Chemical Bio!ogX:al Agent Water Monitor {JCBA WM) 
Joint Chemical Agent Detector {JCAD) 
Biological Point Detection 
-Interim Biological Ag\mt Detector (!BAD) 
-Biologicallntegrat«< Detection System {BIDS NDJ) 
-BIDS P3l 

(See BIDS) 
Recon System 

Rqmt= Service requirement lnt-NIR= Service interest, 

LRIP 
Production 
Production 
RDTE 
RDTE 

Fielded 
Fielded 

RDTE 
Fielded 

• 

Rqmt. Interest= su!J..product requirement or interest~= Sub-product(s) of a Joint project 
LRIP= Low Rate Initial Production 

Rq"" 
Joint• 
Joint• 

Joint 
Rqmt 

Joint 
lmere.<t 

Tbe management challenge involves the coonlination and consolidation of dozens of 
detection and warning RDA efforts across the Services. This strategy, led by the JSMG through 
the Contamination Avoidance Commodity Area Manager, resulted in the initiation ofRDA 
efforts which shared common technical goals, but were constrained to Service unique 
requirements. Management organizations and initiatives, such as the Joint Program Office for 
Biological Defense (JPO -BD) and the Joint NBC Defense Board are building Joint Service 
coordination across the mission area. 

Over the past several years, the JSMG and JSIG, through the Contamination A voidance 
Commodity Area Manager, with assistance from JPO-BD transformed and consolidated 44 
separate contamination avoidance developmental efforts into nine fully coordinated joint 
projects. The Joint Programs are: 
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• Automatic Chemical Agent Detection Alarm (ACADA) 
• Joint Chemical Agent Detector (JCAD) 
• Joint Service Lightweight Standoff Chemical Agent Detector (JSLSCAD) 
• Joint Service Warning and Identification LIDAR Detector (JSWILD) 
• Joint Biological Point Detection System (JBPDS) 
• Joint Biological Remote Early Warning System (JBREWS) 
• Joint Service Light NBC Reconnaissance System (JSLNBCRS) 
• Joint Warning and Reporting Network (JWARN) 
• Joint Chemical Biological Agent Water Monitor (JCBAWM) 

2.3.3 Joint Service Contamination A voidance Programs 

The consolidation of Joint Service contamination avoidance programs has been 
completed. All detection programs have been restructured to meet current multi-Service needs. 
Bolded entries in Table 2-3 highlight Joint programs. Detailed descriptions of Joint 
contamination avoidance programs are provided in Annex A. 

Chemical Warfare Agent Contamination Avoidance. An ACADA non-developmental item 
(NDI) is being procured for point detection of chemical agent vapors. ACADA is suitable for 
many vehicle-mounted and man-portable applications. A ship board version of ACADA that 
addresses unique shipboard interfurents is being built to provide the Navy with an interim mon­
itoring capability until JCAD is fielded. JCAD provides point chemical vapor detection and is in 
Phase II (Engineering and Manufu.c turing Development, EMD) of the acquisition cycle. JCAD 
will fimction as a chemical point detection system in order to accomplish a variety of mission 
requirements on multiple service platfonns. It will be considerably smaller and lighter than the 
A CAD A and can be configured for a variety of applications, such as individual soldier detec tors, 
shipboard chemical agent monitoring, special operations forces (SOF) applications, and aircraft 
interior detection JSLSCAD provides passive standoff, on-the-move detection of chemical agent 
vapor and is in Phase II (EMD) of the acquisition cycle. The JSLSCAD program is a joint 
program with a JORD being approved by all Services. The basic JSLSCAD system (detector. 
scanner and electronics module) will weigh less than 50 pounds and occupy approximately one 
cubic foot. The system may be modified to accommodate a variety of requirements, including 
the addition of a 360° x 60° scanner for Annored Systems Modernization applications (tracked 
and wheeled vehicles), and a gimbal mount for Marine Corps helicopters and unmanned aerial 
vehicle (UA V) contamination avoidance roles. The All" Force• s primary use for this system will 
be in air base defense. The Navy will install JSLSCAD on shipboard and airborne platforms and 
at high priority oversea installations. This system will be fully evaluated by all the Services 
duringEMD. 

In the near-term, the Anny, Air Force, and Marine Corps have agreed to fOcus on the 
development of a Joint Service Light NBC Reconnaissance System (JSLNBCRS). The pro posed 
system will consist of a suite of detectors required for a specific mission that could be easily 
integrated into the platform of choice. Currently two configurations are proposed: a light and a 
medium version, to fulfill expeditionary and armored mission profiles, respectively. The FOX 
NBCRS would fulfill heavy reqillrements. The FOX NBCRS is being upgraded to include a 
chemical standoff detection capability and other electronic improvements including data fusion. 

2-7 



NBC Defense Annual Report 

In the far-term, the Army, Air Force, and Marines have agreed to a Joint Chemical Bio­
logical Agent Water Monitor (JCBAWM). JCBAWM is a system that will detect the presence 
of contaminants in potable water. A requirement for an agent water monitor has been identified 
by the Army, Air Force, and Marines-a tech base program is underway. The operational sce­
narios defined in the JCBAWM Operational Requirements Document (ORD) include source 
water, water distributions systems, and verification of water treatment. The Army and Air Force 
have identified a need for a warning and identification detector. The Joint Service Warning and 
Identification LIDAR Detector (JSWILD) is a technology base effort to address this problem. 
JSWILD is a laser-based standoff detection system being developed to meet the need for the 
detection of chemical liquids, aerosols, and vapors. Although this system is much heav ier than its 
passive counterpart (JSLSCAD), it provides the ability to detect chemical agents in all forms­
liquids, vapors, aerosols-as well as mapping and ranging information. In addition, JSWILD 
will provide similar but shorter range (1-5 km) capabilities in biological standoff detection as 
those developed and fielded for the Long Range Biological Standoff Detection System. 

Biological Warfare Agent Contamination Avoidance. Currently, there are nine biological 
detection efforts being managed under the Joint Program Office for Biological Defense 
(JPO-BD): 

( 1) Interim Biological Agent Detector (IBAD); 
(2) Joint Biological Point Detection System (JBPDS); 
(3) Biological Integrated Detection System (BIDS); 
(4) Long Range Biological Stand-off Detection System (LR -BSDS); 
(5) Air Base/Port Biological Detection (Portal Shield) Advanced Concept Technology 

Demonstration (ACTD); 
(6) Portal Shield Production; 
(7) Joint Biological Remote Early Warning System (JBREWS) ACTD; 
(8) Critical Reagents Program; 
(9) Technology Transfer Program. 

Currently fielded systems include the Navy' s shipboard detection system (IBAD) and the 
Army' s land-based system (BIDS-NDI). The Army' s LR-BSDS is a helicopter mounted 
infrared LIDAR system for the detection, ranging and tracking of aerosol clouds that may 
indicate a biological warfare (BW) attack. 

In the near-tenn, the Air Base/Port Biological Detection (Portal Shield) ACTD has 
developed and demonstrated the capability of networked sensors to protect high value fixed sites 
against BW attacks. Portal Shield bas transitioned into production to meet urgent Joint Chiefi; of 
Staff (JCS) directed buy. JBPDS will be produced to meet each of the four Services' needs for 
an integrated biological point detector. This program is developing a standard bio detection suite 
that will be integrated on Service designated platforms. Fielding of the BIDS P3I to the 7th CML 
CO began in I QFY99 and will be completed by 4QFY99. In addition, the Critical Reagents 
Program consolidates all DoD antlbody, antigen and gene probe/primer developments and 
requirements. Tiris program will ensure the quality and availability of reagents that are critical to 
successful development, test, and operation of biological warfare detection systems and medical 
biological products. The Technology Transfer program will ensure the successful and rapid 
transition of DARPA and other Service breakthrough biological detection technologies into 
DoD fielded systems. 
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In the mid-te:rm, the JPO-BD will demonstrate the Joint Biological Remote Early 
Warning Advanced Concept Technology Demonstration (ACTD). This tactical distributed 
network system of lightweight, automated sensors Will use fusion to reduce false alarms. The 
ACTD demonstration test in FYOO will demonstrate enhanced capabilities in detection, 
identification, and advanced warning ofBW attacks. 

In the fur-term, the concept for the ultimate, joint service chemical and biological 
detector is the Joint Chemical Biological Universal Detector (JCBUD). JCBUD is envisioned to 
be a miniaturized, multi-technology, automatic system that may be manned or unmanned, 
capable of detecting all CW/BW agents, and able to automatically warn troops and report 
pertinent data relative to a CW /BW attack. 

2.3.4 Warning and Reporting 

Warning and reporting is a critical capability in contarrrination avoidance. The Services 
have agreed to expedite development of this capability by integrating ongoing hardware and 
software into a Joint Warning and Reporting Network (JWARN). This network will be 
compatible with, but not duplicate, all C ~ equipment both current and developmental. The 
JWARN Phase I effort began fielding the first version of software in FY98. The JW ARN Phase 
II effort will be initiated in FY99 into EMD for hardware and software integration onto Service 
designated platforms and installation at fixed sites. 

2.3.5 Other Contamination Avoidance Programs 

VariolL<; detection and warning requirements have unique mission profiles and techllical 
specifications. While in some instances the development effort may leverage the technical 
achievements of a closely related detection and warning project, the application beyond its 
intended mission is limited and accordingly supports a specific requirement. The Navy award ed 
a production contract in FY97 for the Improved (chemical agent) Point Detection System 
(IPDS), and will begin installation in FY99. IPDS will be used to automatically detect and alarm 
in the presence of chemical agents in vapor form and will provide continuous detec tion and 
alarm capability in the harsh shipboard environment. The IPDS replaces the existing ship buard 
Chemical Agent Point Detection System (CAPDS) improving detection thresholds, response 
time, immunity to shipboard interferents, and adding the capability to detect mustard agents. 
The Navy is also planning on fielding the Shipboard Automatic Liquid Agent Detector 
(SALAD) in fiscal year 2000. Thls shipboard system will be used to auto matically detect and 
a1ann in the presence of liquid chemical agents. By detecting automatically, it will minimize the 
sailor' s exposure to contamination. As with the IPDS, it will provide continuous detection and 
alarm capability in the harsh shipboard environment. A performance-based contract fur the low 
rate initial production of SALAD will be awarded in FY99. 

2.3.6 Defense Advanced Research Projects Agency (DARPA) Programs 

There are two related BW sensor programs currently ongoing within DARPA: the BW 
defense environmental sensors programs and the tissue-based biosensors program. 
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DARPA BW Defense Environmental Sensors Program. DARPA is developing technologies 
that will enable a multiplexing capability for bioagent identification. Technologies using up­
converting phosphors provide improved detection sensitivity, and enhanced multiplexing is being 
developed that can reveal BW agent family, genus, and species on a single chip. A mass 
spectrometer is being miniaturized and ruggedized for battlefield use in identifying BW agents 
and contaminants without the use of liquids. These systems will be automated for unattended 
operations. Detection technologies that provide information on BW agent pathogenicity and 
viability are also being developed under the DARPA biological detection program. 

DARPA Tissue-Based Biosensors Program. DARPA is exploring the use of biological cells 
and tissues as detector components for sensor devices that will report on chemical and bio logical 
toxins. Cells and tissues can be used to report on the functional consequences of exposure 
(mechanism and activity) to a wide spectrum of chemical and or biological toxins, whether they 
are living or dead, or whether they have been bioengineered and are currently undetectable by 
other means (antibodies, nucleic acid sequencing). Technical issues that are being addressed in 
the program include, ( 1) the fabrication of biocornpatible matrices and interfaces for the long­
term retention of cell and tissue function, (2) pattern recognition from critical pathways 
responsible for the processing of toxins, (3) sampling strategies to accurately extract and pre sent 
the toxin from air, liquid, or solid samples, and (4) systems integration into a fim.ctional device. 
The current focus of the program is on the use of neuronal and innmmological cells and tissues 
as detectors for such devices. Engineering of cells and tissues of these origins, including stem 
cells, is proceeding in order to optimize sensor performance requirements and fabricate 
prototype devices for testing and evaluation. 
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2.4 PROTECTION 

When early warning is not possible or units are required to occupy or traverse contam­
inated environments, protection provides life sustainment and continued operational capability in 
the NBC contaminated environment. The two types of non-medical protection are individual 
and collective. 

• Individual protective equipment includes protective masks and clothing. Protective masks 
that reduce respiratory stress on the user while improving compatibility with weapon sighting 
systems and reduce weight and cost are being developed. Technology advances are being 
pursued to produce mask systems that provide fully compatible vision capabilities, 
laserfballistic protection, and further reduction in logistics and physiological burden. Protective 
clothing is being developed that will reduce the physiological burden, have extended durability 
and have Jess weight and heat stress burden than present equipment. 

• Collective protection equipment consists of generic NBC protective fitters and air movement 
devices that provide filtered air to a wide range of applications, transportable shelter systems 
equipped with NBC filtration systems and, in selected cases, environmental control. Collective 
protection, i.e., overpressure, can be applied to mobile and fiXed command posts, medical 
facilities, rest and relief shelters, buildings/fixed sites, vehicles, aircraft, and ships. Ughtweight 
shelters integrated with NBC filtration, environmental control and power generation facilities for 
medical treatment facilities have been developed and are in production. Technology 
improvements are being pursued to reduce power requirements and improve filtration capacity 
against current and future NBC agents. Technologies that reduce weight, volume, cost, and 
improve the deployability of shelters and filtration systems are also being pursued. 

2.4.1 Protection Science and Technology Efforts 

2.4.1.1 Individual Protection Goals and Timeframes. The goal of the individual protection 
area is to reduce the physiological burden associated with wearing protective equipment while 
maintaining, and potentially improving, the already high level of protection against CB warfare 
agents and radiological particles (see Table 2-5). To achieve these goals, key physiological 
performance requirements to the design and evaluation of clothing and respirators are being 
established. New barrier and filtration materials and selectively permeable materials are being 
developed and evaluated to accommodate these perfonnance requirements. 

2.4.1.2 Collective Protection (CP) Goals and Timeframes. The goals of the collective 
protection area are to ( 1) reduce the weight, size and power requirements of CP systems, (2) 
reduce the logistical burdens associated with the maintenance of CP filters, (3) improve 
protection capabilities against current and emerging threat agents and (4) improve the 
deployability of trans portable shelter systems (see Table 2-5). To achieve these goals, 
improvements to system (including transportable shelters) components are being investigated 
along with improvements to the current vapor and particulate filtration media. Regenerative 
vapor and particulate filtration materials processes are being investigated to eliminate the need 
for filier change and improve the capability against any battlespace NBC threats. 

2-11 



NBC Defense Annual Repon 

Table 2-5. Protection Science and Technology Strategy 

Bv 1999 Bv 2005 Bv 2009 

• Prototype mask with 50% re- • Demonstrate advanced adsorbents to • New transportable 
duced breathing resistance and enhance or replace carbon shelter system 
50% improved field of vision • JLIST P3I, Joint Chemical Ensemble, (ITCOPS) 

• Joint Service Lightweight Inte- chemical protective gannents, gloves and • Improvements to 
grated Suit Technology (Over- footwear that are lightweight, and have collective 
garment and MULO), extended extended durability and reduced heat protection systems 
durability, reduced heat stress, stress (JCPE) 
increased protection • Demonstrate a duty uniform utilizing • Continuous 

• Demonstrate regenerative fil- selectively permeable membrane tech nol- operation filter 
tration pre-prototype for ogy that provides integrated technology 
collective protection environmental protection • Demonstrate 
applications • Demonstrate new collective protection lightweight, self-

• Complete evaluation oflow shelters utilizing low cost and lightweight detoxifying 
cost and lightweight CB CB tentage materials and novel CB clothing 
tentage materials resistant tentage closures 

2.4.1.3 Potential Payoffs and Transition Opportunities. Individual protection investments 
will result in improved respiratory and percutaneous (skin) protection with reduced physiologi­
cal and psychological burden to the individual warfighter. Improved air filtration systems and/or 
technologies for collective protection applications will allow for extended operation. in an NBC 
contaminated environment, reduce the logistics burden associated with filter replacement, reduce 
weight, volume and power requirements, and improve the capability against current and 
emerging threats. Filtration technology has commercial application to the chemical industry and 
automotive applications. 

2.4.1.4 Major Technical Challenges. Integrating CB protection into future weapon systems 
necessitates tradeoffs between perfonnance requirements and limitations of materials and 
designs. Integral respiratory protection requires tradeoffs between physiological performance 
parameters such as puhnonary function, field of view, speech intelligibility and anthropometric 
sizing against cost, size/weight, protection time, and interfacing with other equipment. CB pro­
tective clothing development requires balancing the physiological burden imposed upon the 
warfighter with maximum obtainable CB agent protection. Significant advancements have been 
made in improving the weight/bulk and power requirements of personal cooling systems, but 
further work in this area is needed. Air purification systems require tradeofiS with respect to 
performance, user requirements, size, weight and power constraints, as well as longer life. 

2.4.2 Protection Modernization Strategy 

Forces cannot always avoid NBC hazards, therefore, individual warfighting units must be 
provided materiel to protect them from the effects of these lethal agents. Protection must be 
effective against all known threats with minimal degradation to the perfOrmance of personnel, 
weapons, or equipment. Total NBC protective measures allow our forces to maintain combat 
superiority in contaminated environments. A summary of protection m.odenllzation require ments 
is provided in Table 2-6. Chemical defense capabilities are routinely demonstrated against actual 
chemical agents in the Chemical Defunse Training Facility (CDTF), U.S. Army Chemical School 
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The goal of the protection RDA area is to provide equipment that allows U.S. forces to 
operate in a NBC contaminated environment with minimal degradation of the warfighters' 
performance. Near-, mid-, and far-term objectives are to reduce physiological and logistical 
burdens while maintaining current protection levels. Table 2-7 provides an overview of 
individual and collective protection RDA efforts and Service involvement. 

Protective masks will be improved to provide greater user comfort and to reduce breath­
ing resistance. Mask systems will require increased NBC survivability and compatibility with 
combat or personal equipment. Future respiratory systems, such as the Joint Service Aviation 
Mask (JSAM) and Joint Service Geru:ral Purpose Mask (JSGPM) will require enhanced 
compatibility with life support equipment, tactical sys terns, and fixed and rotary wing aircraft. In 
the future, the focus will be on integrated respiratory protective ensembles which offer optimal 
compatibility with personal, tactica~ and crew support systems. 

Future protective clothing ensembles for U.S. forces will require reductions in bulk and 
weight without any loss of protection or durability. To satisfY these needs, the Services have 
consolidated their mission specific requirements into a first truly joint program for the next 
generation chemical garments-the Joint Service Lightweight Integrated Suit Technology 
(JSLIST) program. The JSLIST program developed and is fielding the JSLIST Overgarment 
and Multi-purpose Overboots (MULO). The JSLIST Pre-Planned Product Improvement (P3I) 
will develop improved chemical protective overgarments, duty unifurms, undergarments, gloves, 
and socks that will :increase prottX-tion, reduce physiological burden, and have increased 
durability beyond those items fielded in the baseline JSLIST program. New accessories, such as 
gloves and footwear, are required to execute missions and tasks which require greater tactility 
and traction. The Joint Protective Aircrew Ensemble (JPACE) will be developed to provide 
aviators Mth the same advantages and improved protection as JSLIST provides to other 
warfigbters. Similarly, clothing systems for Explosive Ordnance Disposal (EOD) personnel and 
firefighters are required to enhance existing chemical protection systems without undue 
physiological burdens. 
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Table 2-6. Protection Modernization S 
NEAR FY99-00 MID YOl-O 

Individual • Voice amplification; laser/ballistic eye • Reduced physiological 
Eye; protection; improved decontamin- burden, improved comfort, 
Respiratory ability, better comfort (M40Al/M42Al) enhanced optical and 

• Anny- Aircrew mask compatible with communications, Improved 

Apache helicopter zystems with a compatibility 

significantly lighter motor/blower unit • New mask systems for general 
(M48/M49) purpose and aviation masks 

• A.r:rny -Improved compatibility J.~-1th (JSGPM, JSAM) 

aviation sighting/night vision systems; • ~avy -Improved complete 

reduced logistics burden using non- protection for all aircrews 

blo~ systems, selected for Land Warrior (CB Respiratory System) 
(M45 

Individual • Advanced protective suit technology; • Improved protection 
Clothing lighter, improved agent and flame (Joint Service Chemical 

protection; reduced heat stress Ensemble) 
integrated with all respiratory systems. • Improved protution for 

- Improved foot protection (MULO) aviators (JPACE) 
• Improved protection, less • Service Life Indicator and CB 
burdensome, protective suits; Improved duty unifonn 
foot and hand protectionfless 
burdensome; Flame protection 
(JSLIST P31) 

• Army -Improved protection for short 
term use for special purposes (!TAP) 

• Army -Improved protection with self 

contained breathing capability for special 
lvurvoses fSTEPOJ ~ 

Collective • Chemically Protected Deployable • Improved filters to extend 
Protection Medical Systems (CP DEPMEDS) filter life, reduce maintenance 

• Chemically Hardened Air and reduce logistical burden 

Transportable Hospital (CHA TH) • Regenerablefadvrulced 

• Lighter, more mobile, easier setup, protective filtration for 

more affordable shelters (JTCOPS) vehiclesfvans/shelters; reduce 

• Improved current collective 
logistics burden, improved 
protection against current and 

protection filters and equipment future threats 
(JCPE} 

• Support medical treatment in 
• Marine Corps -ProtectWnfor all 

a CB environment for 
combat Airborne, Air Allsanlt, and 
vehicles and unit shelters Heavy Divisions (CBPS} 
• Army -NBC protection for tactic~! • Navy- Back/it ships with 
Medical units (CB Protective Shelter, contamination free protected 
CBPS). zones - (Selected Area Collective 
- Apply regenerable vapor filter to Protection System, SACPS), 

Comanche, Integrate collective protection 
-Apply collective protection to adv=ed system into V-22 

vehicle concepts. 
-Modular, reduced size, weight and 

power for vehicle/ shelter collective 
I) protection- Advanced Integrated 

Collective Protection Shelter (AJCPS) 

• Air Force- Upgrade/install collective 

1\~;:::tion into existing rest/relief 

'· 
l. Jomr Service prngran>~ are highlighted .n BOLD, Service uruque effurts are !Ullicized. 
2. Where applirebk, ~which meet requirements are listed fullowing the enlly. 
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• Advanced Integrated 
Individual Soldier 
Prote~tion system (Future 
Soldier Systllm) 

• Improved multiple agent 
protection 

• Integrated multiple threat 
modular protedion 
(chemical, biological, 
environmental, ballistic 
direct energy and flame) 

• Self-detoxifying clothing 

• Family of 11.dvanctld 
protective 
filtration systems for 
vehicles, shelters, ships, and 
light forces 
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Table 2-7. Protection RDA Efforts 

~~'!""!..__~~"i'MB~U~~l9/P~~~~;;;;y?;;;t;;;~-~~;;;;;-!f;;;;;;-f.~~~;;;;--r~ll 
(AERP) 

- M48/49 Aircraft Mask 
- CB Respiratory System ( A!P22P-14{V)) 
- M45 Aircrcw Prote\:tive Mask (ACPM) 
- M40Al!M42A! 
-MCU-2NP 

Technology (JSLIST/JSLIST P3I) 
-- Overgarment 
-- Undergarment (P3I) 
-- Duty Unifunn (P3l) 
--Boots (MULO) 
-- Gloves (P3l) 
--Socks (P3I) 

(STEPO-I) Interim 
- STEPO 
- EOD Ensemble 
-Improved Toxicological Agent Protective (ITAP) 
-Joint Firefighter Integrated Response Ensemble 

Eq;;;i,~, (CPE) 
- CB Protective Shelter (CBPS) (Medical) 
- Portable Collective Protection System (PCPS) 
- CP Deploy.Jble Medical System-Chemically/ 
Biologically Hardened Air Transportable Hospital 

- ShipOOard Collective 
- Shipboard CPE 
-Modular Collective Protection System (MCPE) 
-Advanced Integrated Colle<:t:ive Protection System 
(AI CPS) for Vehicle, Vans, and Shelters 
- Selected Area Collective Protection System 
(SA CPS) 
-M8A3 GPFU 
-Ml3Al GPFU 

Rqmt 
Rqmt 
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Collective protection equipment (CPE) development efforts are focused on NBC protec­
tion systems at the crew, unit, and platform level. New CPE systems will be smaller, lighter, less 
costly, and more easily supported logistically. New systems are required to provide clean 
environments for critical operations (i.e., where individual protective equipment (IPE) otherwise 
places an unacceptable burden upon the warfighter in perfonning duties) and for essential rest 
and relief Modernization efforts will concentrate on: (1) improvements to current vapor and 
particulate filtration meilla to extend filter life and to offer improved performance agaillst current 
and/or emerging threats, (2) advanced air filtration (vapor and particulate) technologies, 
integrated with environmental contra~ to greatly reduce the logistical burden and offer greatly 
improved performance against current and postulated threats, (3) increased application of 
collective protection systems onto vehicles, vans, shelters, fixed sites, and ships, within the Joint 
Services, (4) improved transportable shelter system with integrated power/environmental 
control/filtration, (5) improvements to current collective protection systems to reduce weight, 
vohune, and power requirements, and (6) standardization of filters within the joint services to 
address storage and procurement concerns. Efforts are in place to support major weapons 
systems developments, such as the U.S. Navy V-22 Osprey, the U.S. Army's Comanche, 
Crusader, Bradley, Breacher, Heavy Assault Bridge, Future Scout and Cavalry System, the 
USMC Advanced Amphibious Assault Vehicle (AAA V), and other advanced weapons 
platforms. 

2.4.3 Joint Service Protection Programs 

Joint programs are sho"WD. in Table 2-6 as bolded entries. A detailed description of Joint 
IPE and CPE programs is provided in Annex B. Section 2. 7 provides a response to specific 
Congressional concerns regarding materials used in the JSLIST program. 

Individual Protection 

Eye/Respiratorv. The M40 and M42 masks (for individuals and armored vehicle crew­
men, respectively) are undergoing the final stages of fielding to replace their Ml7 and M25 
series counterparts. 1be new masks offer increased protection. improved fit and comfort, ease of 
filter change, better compatibility with weapon sights, and a second skin which is compatible 
with Army and Marine Corps protective ensembles. The second skin design also is being 
reviewed by the Navy and Air Force for potential adoption. The Army, Marines, and Air Force 
are also fielding the Protection Assessment Test Systems (PATS) to provide users of the M40, 
M42, and MCU-2/P series masks with a rapid and simple means for validating the fit and 
function of the mask to ensure readiness. The Navy is evaluating the use ofPATS with its 
MCU-2/P series mask. 

The Navy, in coordination with the Marine Corps, is leading an effort to equip all for­
ward deployed fixed and rotary wing a:ircrew \\r:ith improved chemical, biological, and radio­
logical {CBR) protection. The CBR ensembles will feature off-the-shelf items, such as the CB 
Respiratory System. The Army, in cooperation with the Marine Corps, recently completed a 
product improvement program for the M40 series mask that allows ground crew to aircrew 
comnmnication. The Air Force continues to field Aircrew Eye-Respiratory Protection (AERP) 
systems to protect aircrews from CB hazards. This system complements the recently fielded 
lighter weight aircrew ensemble. 
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Mid- and far-term research is focused on improved vapor and particulate filtration tech­
nology, as well as improved masks for light and special operations forces (SOF). Development 
will be completed in the mid-term for the Joint Service Aviation Mask and Joint Service General 
Purpose Mask, which will provide improved eye, respiratory, and face protection against current 
and future agents. It will maximize compatibility with future weapon systems, be lightweight, 
and offer modular facepieces to accommodate a variety of mission profiles. Protective mask 
efforts will focus on supporting specific needs of the Joint Services and integrated warrior 
programs (Land Warrior, Air Warrior, Mounted Warrior, and Force XXI). 

Clothing. In the area of full body protection, the JSLIST program coordinated the selec­
tion of advanced teclmology chemical protective materials and prototype materials. The JSLIST 
Overgarment was adopted by all four services, and the Multipurpose Overboot (MULO) was 
adopted jointly by the Anny, Air Force, and Marines. The JSLIST Overgarment is a 45 day 
garment that provides 24 hours of chemical protection It is launder able ·and lighter weight than 
the Battle Dress Overgarment (BOO). The MULO will replace the black vinyl overbootfgreen 
vinyl overboot (BVO/GVO). The MULO is a 60 day boot that provides 24 hours of chemical 
protection. The boot has increased traction, improved durability, petrole urn, oil, and lubricant 
(POL) and flame resistance, and better chemical protection than the BVO/GVO. 

The JSLIST Pre-Planned Product Improvement (P3I) will address requirements not met 
through the baseline JSLIST program This program will obtain new material teclmologies for 
overgarments and duty uniforms using the existing JSLIST design. Fabric technologies for a 
chemical protective undergarment and materials and designs for chemical protective gloves and 
socks will ~also be addressed. This program will develop a 60 day overgarment with desired 
flame resistance (FR). a 30 day overgarment with required FR. a 30 day duty unifurm with 
desired FR, a 7 day overgarment with desired FR, a 7 day undergarment with desired FR, 
general purpose gloves, high tactile gloves, and socks. Materials that meet Senrice' s require­
ments will be placed on a qualified materials list to encourage multi-source competition and to 
provide surge capability. In addition, the Army is working with the Air Force on a chemical 
protective firefighter' s ensemble, leveraging the technology from the JSLIST program. 

In the far-term, efforts will focus on integrated protection. Next generation technology 
will be directed toward integrating CB protection into a system that will also provide environ­
mental, ballistic, directed energy, and flame prot(X':tion, as well as reduced physiological burden 
A strong emphasis on supporting technologies must continue. Materials that detoxify a broad 
range of chemical and biological agents on contact, which can be incorporated into fibers, 
fabrics, and selectively permeable membranes are being developed using biotechnology, as well 
as more conventional approaches. 

Collective Protection (CP) 

The Army has produced the M20Al Simplified CPE and the M28 shelter liners to 
provide CP collective protection to existing structures. Envirornnental control is also being 
added to selected applications. The new CPE provides liquid agent resistance and allows 
expansion of protection area. The M20A1 bas been fielded. The M28 Simplified CPE has-been 
integrated into CP DEPMEDS and CHATH field hospitals. 
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CHATH and CP DEPMEDS are joint programs to integrate environmentally controlled 
collective protection into already fielded Army and Air Force field hospitals in order to sustain 
medical operations in a CB contaminated environment for 72 hours. Chemical protection is 
integrated into existing medical tents and shehers through addition ofM28 Simplified CPR, 
chemically protected heaters, air conditioners, water distn"bution and latrine systems and alanns. 
CP DEPMEDS successfully completed an Operational Test 4Q97, with type classification in 
4Q99 and fielding in FYOO. 

The Chemically and Biologicall y Protected Shelter (CBPS) is a highly mobile, rapidly 
deployable shelter system designed to be used for Echelon I and II forward area medical treat­
ment :fucilities. The system i~ self contained/self-sustaining. It is pennanently mounted onto a 
Mll13 Expanded Capacity Vehicle (ECV) with a Lightweight Multipurpose Shelter. The ve­
hicle tows a trailer and generator set. The vehicle transports a CB protected airbeam supported 
soft shelter, self-contained environmental support and power generation system, a crew of four 
and gear, and medical equipment. The CBPS presently is in limited production with initial fiel­
ding scheduled for 4Q99 to meet an urgency of need requirement. A subsequent Operational 
Test will be performed in lQFYOO with full type classification fOllowing. A preliminary Oper­
ational Test was completed 3QFY98. Mid-term objectives are to initiate development ofCBPS 
to support medical treatment for Airborne, Air Assauh and Heavy Divisions. 

Other near to mid-term collective protection efforts, such as the Advanced Integrated 
Collective Protection System (AI CPS) will provide a compact, integrated package for power, 
filtration, and enviTomnental control (heating/cooling). AICPS will provide transport ability and 
maintainability enhancements and decrease system set-up times. Joint Collective Protection 
Equipment (JCPE) will use the latest technologies in filtration, environmental controls, and 
power generation to improve and/or standardize current collective protection equipment so that 
it is lighter, more efficient, more affordable and less logistically burdensome. The Joint 
Transportable Collective Protection System (ITCOPS) will be the next generation lightweight, 
modular, easily tnms portable, self-supporting collective protection shel ter that will provide relief 
from psychological and physiological stresses during sustained operations in a contaminated 
enviTonment. JCPE and ITCOPS will initiate engineering development in FYOO. Redesign and 
concept tradeoff assistance regarding advanced filtration tedmologies, such as Pressure Swing 
Adsorption (PSA) and Catalytic Oxidation ( CatOx) has been provided to the Comanche, 
Crusader, USMC AAA V, and U.S. Anny advanced vehicle efforts. The USAF is currently 
upgrading their collective protective fixed site capabilities. 

2.4.4 Other Protection Programs 

Program supporting requirements of a single service are shown in Table 2-6 as italicized 
entries. A detailed description of IPE and CPE projects is presented in Annex B. 

Individual Protection 

Eye/Respiratorv. The Anny is developing the M48/49 protective masks to replace the 
M43 series masks. The M48 will be for Apache pilots and the M49 for general aviator use. 
They will be lighter and offer enhanced protection and compatibility with night vision and 
aircrew systems. 
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In the near-tenn, the Anny will replace the M43 mask for the general aviator with the 
Aircrew Protective Mask, M45. The M45 is lighter and less expensive than the M43 and 
features CB protection without the aid of furce ventilated air. 

Clothing. The Army has approved fielding ofthe Self-Contained Toxic Environment 
Protective Outfit (STEPO). STEPO provides OSHA level A protection for Army Chemical 
Activity/Depot (CAID), Explosive Ordnance Disposal (EO D), and Technical Escort Unit (TEU) 
personnel. In the near to mid-tenn, the Army is developing an Improved Toxicological Agent 
Protective (IT AP) ensemble for short tenn operations in Innnediately Dangerous to Life and 
Health (IDLH) toxic chemical environments (up to 1 hr), emergency life saving response, 
routine Chemical Activity operations, and initial entry and monitoring. The IT AP ensemble will 
incorporate improvements in material and design. It includes a one-hour supplied air bottle 
system, which can be switched to a filtered air respirator when operators exit the area of high 
contamination. A Personal Ice Cooling System (PICS) is being developed for use with both the 
!TAP and STEPO. 

Collective Protection 

The Navy now includes the Collective Protection System (CPS) on all new construction 
slrips. Currently the DDG-51, LHD-1, AOE-6, and LSD-41 s1rip classes are being built with 
CPS. The Navy also has the capability to backfit CPS on ships already in Service. The Selec ted 
Area Collective Protective System (SACPS) has been installed on selected LHA-1 class ships. 
Air inside the zone is maintained at a higher pressure than the outside air to prevent leakage of 
contaminants into the protected zone. In the mid-tenn, the Navy is designing the V -22 Osprey 
to be the first Naval aircraft to incorporate CBR protection for both aircrew and passengers. 
The ability to provide a pressurized, contamination free environment is a design requirement. 
The Navy Shipboard Collective Protection Equipment (CPE) effort will increase the shipboard 
particulate filter life (from the current one or two years) to at least a three year service life, 
through the use of new particulate pre-filter materials and the use of new high efficiency 
particulate (HEPA) filter media. The Shipboard CPE will thus provide millions of dollars of 
savings in life cycle costs by reducing shipboard maintenance requirements and providing energy 
efficient fans. 

2,5 DECONTAMINATION 

When contamination cannot be avoided, personnel and equipment must be decontam­
inated to reduce or eliminate hazards after NBC weapons employment. Decontamination 
systems provide a force restoration capability for units that become contaminated. Modular 
decontamination systems are being developed to provide decontamination units with the 
capability to tailor their equipment to specific missions. Technology advances in sorbents, 
coatings, catalysis, and physical removal will reduce logistics burden, manpower requirements, 
and lost operational capability associated with decontamination operations. The following 
sections detail CB decontamination science and technology efforts, modernization strategy, and 
Joint Service programs. 
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2.5.1 Decontamination Science and Technology Efforts 

2.5.1.1 Goals and Timeframes. The goal of decontamination science and technology is to 
develop teclmologies that will eliminate toxic materials without perfonnance degradation to the 
contaminated object and be environmentally safe (see Table 2-8). This area includes decontam­
ination of personnel, :individual equipment, tactical combat vehicles, aircraft, fucilities, and fixed 
sites. Decontamination technologies currently being pursued :include enzymes, catalysts that 
improve reactivity, decontaminants that are effective in both fresh and brackish water, and 
improved reactive sorbents. Supercritical fluid teclmology and non-ozone depleting fluoro­
carbons are being investigated for sensitive equipment decontamination, while gaseous ozone is 
being evaluated as a reactive decontaminant for interior spaces of vehicles such as aircraft. 
Contamination control involves investigating procedures that minimize the extent of contam­
ination pickup and transfer, and maximize the ability to eliminate the contamination pickup on­
the-move as well as during decontamination operations. 

Table 2-8. Decontamination Science and Technology Strategy 

B 1999 B 2005 B 2009 

• Demo improved sorbent • Sensitive Equipment Decon • Demonstrate environmentally safe, 
delivery systems SystemS sensitive equipment decon materials 

• Aircraft Interior Decon • Demonstrate enzymatic • New self-decontaminating materials 
procedures (non-system, d=n • Improved decon material to replace DS 2 
Project D0-49) • Fixed Site decon systems • Aircraft and other vehicle interior 

decontamination 

2.5.1.2 Potential Payoffs and Transition Opportunities. The payoff from enhanced decon­
taminants and decontamination systems will be new non-corrosive, non-toxic, non-flammable, 
and environmentally safe decontamination systems suitable for a timely elimination ofCB agents 
from all materials and surfaces. This ability will allow the forces to reconstitute personnel and 
equipment more quickly to increase combat efficiency and lessen the logistic burdens. In the 
future, reactive coatings may allow the continuation of combat operations without the need to 
disengage for decontamination. Dual use potential for environmental remediation, especially 
those dealing with pesticide contamination, is being exploited. 

2.5.1.3 Major Technical Challenges. There are two principle technical difficulties associated 
with this effort. The first is the development of decontaminants that are reactive, non-aqueous, 
non-corrosive, safe to use on sensitive equipment, decontaminate a broad spectrum of chernical 
and biological agents, and environmentally safe. The second technical difficulty is the 
development of decontamination systems that effectively clean all surfuces and materials, while 
at the same time reduce the manpower and logistics burden. Also, new concepts or technologies 
for decontamination of fixed sites are needed. 

2.5.2 Decontamination Modernization Strategy 

Decontamination systems provide a force restoration capability for units that become 
contaminated. Existing capabilities rely upon the physical application and rinse down of 
decontaminants on contaminated surfaces. Existing systems are effective again!.t a wide variety 
of threat agents, yet are slow and labor intensive and present logistica~ environmental, material, 
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and safety burdens. In addition, existing systems are inadequate for electronic equipment 
decontamination, deficient for large area, port, and airfield decontamination. and rely on DS2 
and water. To improve capabilities in this functional area, the Joint Services have placed 
emphasis upon new decontaminating technologies that reduce existing manpower and logistics 
requirements. These technologies are safer on the environment, the warfighter, and equipment. 
Table 2-9 shows the roadmap for modernizing decontamination systems in DoD. 

The goal of the NBC decontamination program area is to provide technology that 
removes and detoxifies contaminated material without damaging combat equipment, personne~ 
or the environment. The RDA community is working with the Joint Staff and Services' 
operations conmnmity to prepare a roadmap that will integrate RDA efforts with non-RDA 
efforts. Other effort include policy, doctrine, standards, and revised tactics, techniques & 
procedures. Research and development of non-corrosive, all-agent multipurpose decon taminants 
and decontaminating systems for combat equipment, aircraft, and personal gear remains a 
priority, Alternative technologies, such as sensitive equipment decontam ination methods and 
large scale decontamination systems attract interest across the four Services. Table 2-10 
provides an overview of Joint Service RDA efforts and Service involvement. 
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Table 2-9. Decontamination Modernization Strategy 

NEAR (FY99-00) MID (FYOt-05) 
Personal • More reactive, high capacity • Non-caustic, non-corrosive 
Equipment adsorbent {M291/M295) derontaminant for personnel and 
Doomrtrun- equipment 

"""'' • A.rmy-Higher effu:iency decon 
methods (Sarbent Decan) 

Bulk • Non-caustic, non-corrosive. • Decontaminant:l for fixed 
Deconfam.. easy to store and manufacture facilities 
inants multipurpose derontaminant:l • A.rmy -Environmentally acceptable 

replacement for DS-Z 
• Anny -Enzymes for chemical agent 
decontamination 
• Navy -Less caustic capability 

Expedient • Auto-releasing coatings; 
Delivery reduces skin rontact hazard & 
Sy<te= labor requirements 

Deliberate • High pressure water wash; • Rapid large scale decon 
Delivery mechanical scrubber; capability for fixed sites; reduced 
Sy<te= improved decontaminant manpower and logistic burden 

dispenser (increased vehicle • Non-aqueous capability for 
throughput) electronics, avionics and other 
• Army -High pressure hot water sensitive equipment 
washing and decontaminate • Air Force - Sensitive equipment 
scrnbher capability; reduced decontamination system for aircraft 
water, labor, and logistic burden interiors 
(MZ1/M22 Modular Decon 
System) 

!. Jom! Semce programs are highlighted m BOLD while Serv!Cil Ull1ql!C arc !ra/Icized. 
2. Where appliC<Iblc, sy& ems which meet n:quirements are Imed following the emry. 

FAR(FY06-15) 

• Mission tailored decontaminants 

• Navy -Contamination resistant 
shipboard materials 

• Self-decontaminating auto 
releasing coatings; reduces man-
power and logistic reqWrements 
eliminates skin contact hazard 

• Vehicle interior decon capability 

• Supercritical Huid 
decontamination apparatus 

• Army- Waterless decon capability 
for electronics and avionics 

Table 2--10 Decontamination RDA Efforts 

O.t Nomenclature Status USA USAF USMC USN 

P=nnel - M295 Individual Equipment Decontaminating Kit Production fielded Fielded Interest Interest 

- M291 Skin Decontaminatin.!l Kit Production Fielded Fielded 
Combat - Ml7 A2/ A3 Lightweight Decontamination Production Fielded Rqmt Fielded Interest 
Equipment, Sy<ton 
Vehicles, and - M2l/M22 Modular Decontamination RDTE Rqmt Int-NIR Int-NIR Int-)UR 

"'="" System (MDS) 
- Ml7 Diesel Lightweight Decontamination RDTE lnt-NIR Rqmt Interest 

Sy<ton 
- Sensitive Equipment Decon RDTE Rqmt Rqmt Rqrnt Rqmt 
- Joint Service Fixed Site Decon RDTE R<!mt Rqmt 

Decontaminant - Sorbent Decontamination System RDTE Rqmt !'""" Rqmt Interest 
Solutions and - Solution Decontaminants 
Coatings 

-Rqmt Product Reqwrement 
Interest- Product Intere..t 

.. sub-Product(s) of a Comolidated Jomt Serw:e ProJect 
Rqmr, Inrenm ~ Sub-Product Requirerntmt or Interest 

lnt-NIR =Product Interest, No Imminent Requirement 
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2.5.3 Joint Service Decontamination Programs 

The Army has developed the M291 skin decontamination kit as a replacement for the 
M258Al decontamination kit for all Services, and has introduced the M295 for improved 
personal equipment decontamination. The M295 provides the warfighter a fast and non-caustic 
decontamination system for personal gear. A new adsorbent which is more reactive and has 
higher capacity is being developed to improve the performance of the M295 kit. 

In the near- and mid- term, DoD continues to research new multi-purpose decontami­
nants as a replacement for bulk caustic Decontamination Solution 2 (DS2) and corrosive Super 
Tropical Bleach (STB). New technologies, such as sorbents, enzymatic foams, and reactive de­
contaminating systems are being explored and may offer operational, logistics, cost, safety, and 
environmental advantages over current decontaminants. It should be noted that present ship­
board chlorine-based decontaminant solutions pose an unacceptable corrosion risk to Naval air­
craft. Current procedures require the use of fresh water and normal aircraft detergent solutions. 

In the far-term, the Services are seeking non-aqueous deconta.mll1ation systems to pro­
vide for sensitive equipment decontamination at mobile and fixed sites. Additionally, there is 
interest and research in coatings which can reduce or eliminate the necessity of manual decon­
tamination. A detailed description of the decontamination projects is provided in Annex C. 

2.5.4 Other Decontamination Programs 

In the near~ and mid-term, the Army is developing the Modular Decontamination System 
(MDS) to enhance vehicle and crew weapon decontamination. The MDS will support thorough 
decontamination for grmmd forces and possess mechanical scrubbing and improved 
decontaminant dispensing capabilities. It will also offer a reduction in size, weight, logistics 
burden, and workload requirements over existing decontanrination systems. Similarly, the 
Marine Corps has explored an alternative man-portable deconta.nllnation system and is in the 
process of procuring an Ml7 Lightweight Decontamination System (LDS) with a diesel engine. 
The All" Force is upgmding existing M17 LDS to Ml7 A2 versions and expanding sorbent kit 
inventories to improve operational and personnel decontamination programs. 

2-23 



NBC Defense Annual Report 

2.6 NON· MEDICAL CB DEFENSE REQUIREMENTS ASSESSMENT 

ISSUE: Advanced technologies and new methods are currently being examined 
for fixed site decontamination. Follow-up investigations are planned over the next year to 
determine the requirements necessary to perform decontamination of large areas, 
including cleaning area to sustain cargo handling operations. Over the past year, the 
Services have worked together to improve the Joint orientation of NBC defense 
requirements. The work being accomplished will improve the equipment fielded in the 
near future. More emphasis needs to be placed on the Warfighting C~Cs' requirements 
as input for equipment research and development. This is necessary to ensure that future 
equipment meets the needs of the Joint battlespace environment. 

SOLUTION: Areas of concern which are addressed under the management improvement 
initiatives include the following: 

• IdentifYing baseline capabilities as a measure for determining what tactics, techniques, 
and procedures may be required. 

• Focusing and prioritizing chemical and biological detector programs to ensure that 
resources are leveraging the most promising technologies and are not diluted by 
excessive Service unique requirements. 

• Developing advanced individual protection ensembles that minimally degrade an 
individual's performance for all tasks performed in contaminated environments. 

• Identifying requirements for collective protection programs to ensure that enough assets 
are available to complete missions in a CB contaminated environment. 

• Developing advanced detection capabilities for the purpose of directing decontamination 
efforts and monitoring the effectiveness of those efforts. 

• Identifying an environmentally safe decontaminant and development of a capability to 
accomplish fixed site and sensitive equipment decontaminatioiL 

ISSUE: "The conferees understand that the Department of Defense is currently 
dependent upon a single source of supply for permeable chemical protective garment 
materials used in the joint service chemical protective suit and related chemical protective 
garments, and believe that the Department of Defense should consider taking actions 
necessary to qualify additional sources of supply for these materials. The conferees direct 
the Secretary of the Army, as executive agent for the chemical-biological defense program, 
to report to the congressional defense committees on any plans to qualify additional 
sources for these materials." (Source: H.R. 1119, Conference Report, National Defense 
Authorization Act for Fiscal Year 1998 Page 649.) 

SOLUTION: The primary goal of the Joint Service Lightweight Integrated Suit Technology 
(JSLIST) program is to provide the best chemical protective ensemble to the individual 
Soldier, Sailor, Airman and Marine, leveraging state-of-the-art materials and design through 
joint service management with close industrial partnership. There can be no compromise in 
this standard. JSLIST successfully completed a Milestone III decision in April of 1997. 
JSLIST is presently funded and in production. User requirements are stated .in the JSLIST 
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Joint Operational Requirements Document (JORD). Table 2-11 shows several of the key 
requirements. 

Table 2-11. Selected JSLIST Operational Requirements 

• Protection against specified levels of liquid agents; 
• Protection against specified concentration of agent vapor; 
• Protection against specified levels of agent aerosols; 
• Protection for specified durations; 
• Compatibility with the use of individual and crew-served weapons, all commonly 

issued protective masks and handwear, footwear and all standard chemical 
individual equipment in temperate to hot climates at all Mission Oriented Protective 
Posture (MOPP) levels so that the performance of combat tasks pertinent to 
mission completion are comparable to the currently approved garment 

• Greater freedom of movement and reduced performance degradation as compared 
to existing chemical protective garments; 

• Not cause significant noise when in a combat environment 

Through comprehensive developmental and operational testing, and an independent 
assessment, The JSLIST program identified only one material combination that passed all 
testing. As a result, JSLIST production material is sole source. 

The JSLIST Pre-Planned Product Improvement (P3I) program is a follow-on to JSLIST. 
The program includes participation by all Services and Special Operation Forces. The goal 
of the JSLIST P3I program is to increase the capabilities of the current chemical protective 
items. Desired requirements that were not achieved by the JSLIST pro gram will be 
addressed. The JSLIST P3I program is leveraging industry for improved fabric tech nologies 
for use in garments. The existing JSLIST design is used as the baseline, with minimum 
modifications, as necessary for improvement. In order to address the Services' requirements 
for socks and gloves, state-of-the-art fabric technologies and designs for socks and gloves 
have been sought. The goal of the JSLIST P3I program is to initiate a qualillcation list for 
chemical protective socks, gloves, and fabrics for garments. The qualification list will be 
used to procure the items. 

The program is being conducted in three phases. In phase I, there are two screening 
periods: phases Ia and Ib. Fabrics, socks, and gloves submitted by interested firms will be 
evaluated for minimum characteristics, all of which must be met in order to remain in the 
evaluation. By using two screening periods, manufacturers are provided an opportunity to 
participate in the initial screening period and then to improve their fubrics, gloves, and socks 
that did not meet the minimum criteria, and to resubmit during the second period. In 
addition, manufacturers that did not submit in screening phase Ia, can submit in phase Ib. 
Data obtained from both screening periods will be used in the selection process, which will 
occur after the completion of both screening periods. In phase II, developmentaVoperational 
testing (DT/OT) will be conducted to assess the field performance of the selected items. In 
phase III, technical data packages for the successful candidate fubrics, gloves, and socks will 
be provided to the procuring agency for insertion in the scheduled JSLIST production buys. 

A market survey annm.mcement was published in the Connnerce Business Daily on 24 
June 1997. An infonnation packet detailing the Users' requirements, test criteria, test 
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methods, and the overall program schedule was provided to companies responding to the 
source sought announcement and expressing interest in participating in the program. 

Phase Ia is completed. Phase Ib began on 7 May 1998 and was completed in 1QFY99. 
Phase II will be from 1QFY99-4QFY99. JSLIST P3I is scheduled for a Milestone III review 
in late 1999 or early 2000. The program goal remains the same, provide the best protection 
ensemble to our warfighters. 1he program may identify additional materials to accomplish 
this end. The program recognizes the importance of multi- sourcing and the business impacts 
on JSLIST ensemble production. Achieving additional material sources via the JSLIST P3I 
effort is a goa~ though achieving the best protection as established by the JORD is the 
primary goaL 
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Chapter3 

Medical Nuclear, Biological, and Chemical (NBC) Defense 
Requirements and Research and Development Program Status 

3.1 REQUIREMENTS 

3.1.1 Introduction 

Many countries and terrorist groups have acquired the means to produce chemical, bio­
logical and radiological weapons and the means to deliver them. Nuclear, biological, and chem ical 
(NBC) proliferation increases the threat to deployed U.S. forces. In response, our medical 
chemical, biological, and radiological defense research programs' (MCBRDRP) nrission is to 
preserve combat effectiveness by timely provision of medical countenneasures. Counter measures 
are developed in accordance with joint service mission needs and requirements in response to 
chemical warfare (CW) threats, biological warfure (BW) threats, and threats associated with 
radiological/nuclear warfure (RW) devices. The MCBRDRP has three goals: 

( 1) Provhl.e individual level protection and prevention to preserve fighting strength. 
(2) Maintain technological capabilities to meet p resent requirements and counter future 

threats. 
(3) Provide medical management ofCW, BW, and RW casualties to enhance 

survivability, and expedite and maximize return to duty. 

Chemical warfure agents are available worldwide and include vesicants (blister agents), 
nerve, blood, and respiratory agents. Biological threat agents include bacteria. viruses, ricket­
tsiae, and toxins that can be produced by any group with access to a scientific laboratory or a 
phannaceutical industrial facility. The primary tlllclear threat is the use of conventional explo sives 
to spread nuclear contamination over a limited area or strategic terrain (including usage agaillst 
reactors or industrial radiation sources) and potentially the use of a single or a small number of 
crude, Hiroshima-type nuclear weapons. Exposure to multiple threats may result in synergistic 
effects. Assessment methodologies enable threat evaluation and injury predictioiL Medical 
prophylaxis and treatment strategies reduce the performance decrement, injury, and death of 
military personnel in the field, thereby enabling them to accomplish their missions as well as 
reducing the need for medical resources. 

DoD has maintained a medical research and development program for NBC for many 
years. This program has resulted in the fielding of numerous products to protect and treat service 
members. The DoD program to stockpile biological defense products has been smaller than the 
chemical defense effort, but has received greater emphasis in recent years. 

Specific initiatives programmed to improve NBC defense medical readiness include: 
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• Continued emphasis on NBC medical countermeasures research. 
• Identification and testing of medications and therapeutic regimens that reduce the 

effect of radiation on both bone marrow and the intestinal tract. 
• A biological defense immunization policy for U.S. forces and fur other-than-U.S. 

forces. 
• Cooperative initiative with the U.S. Food and Drug Administration (FDA) for 

acceptance of efficacy data derived from animal studies as surrogates for large -scale 
human efficacy trials to license drugs and biological products that cannot be ethically 
tested for efficacy in humans. 

• A prime systems contractor initiated effort to develop, license, produce, and store 
biological defense vaccines. 

• Enhanced medical diagnostic capability for diseases/injuries caused by all agents. 
• Definition of low-dose-radiation interaction on susceptlbility to biological and 

chemical agents. 

3.1.2 Challenges in the Medical NBC Warfare Defense Programs 

Medical prophylaxes, pretreatments, and therapies are necessary to protect personnel 
from the toxic or lethal effects of exposure to all validated threat agents, as well as other antici­
pated threats. DoD has fielded a number of medical countermeasures that greatly improve 
individual medical protection, treatment, and diagnoses. 

The DoD complies with the Food, Drug and Cosmetic Act for Drugs and Public Health 
Services Act Section 351 for biologics to ensure that drug products are safe and efficacious and 
biological products are safe, pure, and potent. DoD is working closely with the FDA to amend 
the Code of Federal Regulations (CFR) for New Drug and Biological Products that cannot meet 
the efficacy studies requiTed by the FDA for product licensure because they are either not feas ible 
and/or cannot ethically be conducted under the FDA' s regulations for adequate and well 
controlled studies in humans. (See 21 CFR Sec 3!2.21(2)(b).) DoD presented a proposal to the 
FDA's Vaccines and Related Biological Products Advisory Committee to use animal efficacy data 
as evidence demonstrating the efficacy of the Pentavalent Botulinum Toxoid (ABCDE). The 
Advisory Committee recommended that the FDA accept DoD' s proposed animal surrogate data 
for licensure of the Pentavalent Botulinum Toxoid (ABCDE). The FDA drafted a proposed rule 
that allows the use of animal efficacy data for those products that either cannot be tested ethically 
in humans or it is unfeasible to test. This proposed rule is expected to be published in the Federal 
Register in the near future. 

Medical NBC defense products are thoroughly evaluated and tested for their safety in 
accordance with FDA guidelines before administration to any personnel. All NBC defense 
medical products nrust be safe to use and not degrade operational performance. In cases where 
adverse effects are known or are possible, a decision must be made-and a risk accepted-efthe 
real or potential effects of a medical product versus the catastrophic effects of NBC weapons. In 
those cases where efficacy is not understood, the safety profiles of the products are well delinea­
ted. In many cases, the safety is well understood because the medical products have been widely 
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used to treat other medical conditions. ( The anthrax vaccine is licensed and has been used since 
the 1970s to vaccinate veterinarians, textile workers, and others. The Pentavalent Botulinum 
Toxoid (ABCDE) was adrnllristered safely over 10,000 times to laboratory workers prior to its 
use for military personnel during the Gulf War. Various anti~emetics to protect against radio­
logical threats have been used to treat cancer patients undergoing radiation therapy.) Several 
studies performed at the U.S. Army Medical Research Institute of Infectious Diseases demon­
strated the efficacy of the anthrax vaccine against inhalation anthrax in the monkey modeL 
Rhesus monkeys were vaccinated with one or two doses of the anthrax vaccine and then chal­
lenged with highly lethal levels of spores from the Ames strain of anthrax, the most virulent strain 
tested. In all these studies, the anthrax vaccine protected 42 of 43 monkeys agaillst inhalation 
anthrax while none of a total of 14 controls used in these experiments survived. 

The acquisition life cycle of medical products developed by DoD is nonnally m anaged in 
accordance with the guidelines found in DoD Regulation DoD 5000.2-R. However, since DoD 
also complies with FDA requirements, it also must follow the requirements of Title 21, Food & 
Drugs, Code of Federal Regulations for the manufucture, testing, and licensing of medical prod~ 
ucts. The following chart illustrates the correlation of FDA requirements for product develop­
ment with the requirements of DoD 5000.2~R for the life cycle of product development in 
accordance with DoD acquisition policy: 
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Resear<:h Research Exploration Definition and 

Risk Reduction 

5-20 years -+----- 2-4 years 

ld(lntlfy 

IE1: 
Manufacture Prepare 

~=.-: 
Th""' 

Smallble 

~~=~:0 """ AQ•rn 
Pilot Lots 

;::.~;,;' 
1~:::.~: 

Charnctertze 

~~~l~r ~ I"'"'~'"''' Chara<;:tertze Va<;:C~nt 

Th~l Candidates 
AQ•rn I 

AnllllliiTtat!ng I "" ldanUfy I 
Dllslgn V'"""' I Vaccine Surrogate Conduct Phase 1 and 

~ 
"'-.._ I 

Ant~ens 

1~=~~, 
Endpoint of Phase 2a Cllnlc:al 
Clinical Efficacy Trials _/ 

~ ' . . . Figure 3~1. Integration of FDA and DoD Milestone Reqwrements 

The medical NBC defense research programs discussed in this section are divided into 
chemical, biological, and nuclear areas of research. Table 3~3 (on page 3-15) provides a sum mary 
of the medical NBC defense programs and the planned modernization strategy over the next 
fifteen years. 
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3.1.3 Reducing Reliance on Research Animals 

In accordance with the FY95 National Defense Authorization Act, which directed DoD to 
establish aggressive programs to reduce, refine, or replace the use of research animals, the 
MCBRDRP utilizes and develops technologies that will reduce reliance on animal research. In 
FY98, the MCBRDRP utilized computerized molecular modeling, computer predictions, in vitro 
cell cultures, a cell-free reaction system, and a lipid bilayer system to replace the use of animals 
when possible. All research proposals that use animals are evaluated by a statistician to ensure 
that the minimum number of animals required to obtain scientific validity are used. Animals lower 
on the phylogenetic scale (or the least sentient species) are used if the selection will permit 
attainment of the scientific objective. Additionally, all procedures that might cause paiD or 
distress in laboratory animals are reviewed by a veterinarian with expertise in laboratory animal 
medicine to detennine the procedural modifications, analgesics and/or anesthetic regimens to be 
incorporated to minimize pain or distress. 

DoD policy states that anllnal use will be conducted in full compliance with the Animal 
Welfirre Act and that anllnals are to be used in research only when scientifically acceptable 
alternatives are not available. 

3.1.4 Medical Program Organization 

Chemical/Biological The U.S. Army is the Executive Agent fur the Medical Chern i­
cal and Biological Defense Research Program as prescribed in DoD Directive 5160.5 and, as 
such, is the lead requirements coordinator. The programs are integrated DoD in-house and exter­
nal efforts. The Joint Technology Coordinating Group (ITCG) 3 (Medical CW Agent Defense) 
and JTCG 4 (Medical BW Agent Defense) of the Armed Services Biomedical Research Evalua­
tion and Management (ASBREM) Committee are responsible for the programs' joint consolida­
tion, coordination, and integration. The ASBREM Connnittee maximizes efficiency by coordin­
ated plarullng, and minimizes unnecessary program overlaps and costly materiel retrofits. (The 
integmtion of program management and oversight of medical and non-medical NBC defense 
programs is described in Chapter 1.) The Army Science and Technology Base Master Plan, the 
Defense Technology Area Plan, the Joint Nuclear Biological Chemical Defense Research, 
Development, and Acquisition Plan, and the Medical Science and Technology Master Plan are the 
program drivers for the chemical and biological research programs. The Joint Service Integ ration 
Group (JSIG) established a Medical Program Sub-Panel (MPSP), which is the user representative 
from the medical connnunity, to establish and direct joint service NBC medical defense program 
requirements. The science and technology base is managed through the development and 
execution of Defense Technology Objectives (DTOs) and Science and Technology Objec rives 
(STOs). The predevelopment program (basic research, exploratory development, and concept 
exploration and definition) is directed by the U.S. Army Medical Research and Materiel 
Connnand (USAMRMC) through its lead laboratories for medical chemical defense, biological 
defense, and infectious disease research, U.S. Army Medical Research Institute of Chemical 
Defense (USAMRICD), U.S. Army Medical Research Institute for Infectious Diseases 
(USAMRIID), and Walter Reed Army Institute of Research (WRAIR), respectively. The 
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advanced development program (Program Definition and Risk Reduction [PDRR]) and Engin­
eering and Manufacturing Development (EMD) for medical chemical defense products is directed 
by the U.S. Anny Medical Materiel Development Activity (a USAMRMC asset). The ad vanced 
development program (PDRR and EMD) for medical biological defense products is directed by 
the Joint Program Office for Biological Defense (JPO-BD). The Joint Vaccine Acquisition 
Program (JV AP) acts as a subordinate element of JPO-BD to transition candidate biological 
defense vaccines from research laboratories to the Prime Systems Contractor for the 
development, testing, licensure, production, and storage of vaccine stockpiles. 

Nuclear. The study of the medical and biological effi:cts of ionizing nuclear radiation is 
perfonned by the tri-service Armed Forces Radiobiology Research Institute (AFRRI). AFRRI 
programs are integrated into other DoD in-house and external efforts llllder the coordination of 
ASBREM. Specific requirements and tasking for AFRRI research comes from the individual 
services, Joint Staff, and the Defense Technology Objectives (DTOs) through the authority of a 
Board of Governors (BOG) with funding from the Director, Defense Research and Engineering 
(DDR&E) under the Secretary of Defense for Acquisitions and Technology. AFRRI is under the 
administrative control of the Uniformed Services University of the Health Sciences (USUHS). 
Members of the AFRRI BOG include representatives of Under Secretary of Defense for Acquis­
ition and Technology (USD(A&T)), the A,L,tant Secretary of Derense for Health Affirirs 
(ASD(HA)), the Surgeons General of the Anny, Navy, and Air Force, and the Deputy ChiefS of 
Staff for Operations of the Army, Navy, and Air Force, or their designated representatives. 
Major inputs to AFRRI research requirements are driven by the bierullal Army Qualitative 
Research Requirements (QRR) compiled by the U.S. Anny Nuclear and Chemical Agency 
(USANCA) and AFFRI' s four DTOs. Currently there is no established advanced development 
(PDRR and EMD) process for the nuclear medical program 

3.2. MEDICAL CHEMICAL DEFENSE RESEARCH PROGRAM 

The mission of the Medical Chemical Defense Research Program (MCDRP) is to preserve 
combat effectiveness by timely provision of medical countermeasures in response to joint service 
chemical warfure defense requirements. 

3.2.1 Goals 

The goals of the MCDRP are the following: 

• Maintain technological capability to meet present reqillrements and counter future threats: 

- Determine sites, mechanisms of action, and e:trec ts of exposure to chemical 
warfure agents with emphasis on exploitation of neuroscience technology and 
dermal pathophysiology. 

- IdentifY sites and biochemical mechanisms of action of medical countenneasures. 
- Exploit molecular biology and bioteclmol ogy to develop new approaches for 

medical countermeasures. 
- Exploit molecular modeling and quantitative structure-activity relationships 
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supporting drug discovery and design. 

• Provide individual-level prevention and protection to preserve fighting strength: 

- Develop improved prophylaxes, pretreatments, antidotes, and therapeutic 
countermeasures. 

- Develop skin protectants and decontanllnants. 
- Idcntii)r factors that influence safety and efficacy properties of candidate 

countermeasures. 
- Develop and maintain preformulation, fonnulation, and radio labeling capabilities. 

• Provide medical management of chemical casualties to enhance survival and expedite and 
maximize return to duty: 

- Develop concepts and recommend therapeutic regimens and procedure s for the 
management of chemical casualties. 

- Develop diagnostic and prognostic indicators for chemical casualties. 
- Provide education on medical management of chemical casualties. 

3.2.2 Objectives 

3-6 

The objectives of the MCDRP differ with the varying threats: 

• For vesicant (or blister) agents, the objective is to develop a pathophysiological database 
on vesicant chemical agents and a working hypothesis on how damage occurs at the cel­
lular level. Used with associated technologies, this approach will enable the formulation 
of definitive pretreatment and treatment strategies, and is expected to produce a realistic 
concept for medical prophylaxis, immediate post exposure therapy, and topical protec­
tion. Alternatively, in dealing with liquid agent threat, reactive topical skin protectants 
(rTSPs) can be developed that will protect the skin and simuhaneously detoxifY the agent. 

• For nerve agents, the objective is to field a safe and effective advanced anticonvulsant 
nerve agent antidote, and to field an advanced pretreatment based on biological scaven­
gers like human enzyme butyrylcholinesterase (BuChE). Like acetylcholinesterase, the 
target enzyme for nerve agents, native BuChE is also inhibited by netve agents. Through 
bioengineering efforts in the technology base, human BuChE has been mutated to a form 
that catalyzes the breakdown of nerve agent. The concept of using a catalytic BuChE to 
protect against large doses of nerve agent has been established in laboratory animals, 
indicating that this approach is feasible in humans. Although both offer poten tiallong 
term protection, the enzyme pretreatment requires a single dose rather than three doses 
daily of pyridostigmine bromide. 

• For blood agents, the objective is to develop and field a safe and effective cyanide 
pretreatment. 

• For respiratory agents, the objective is to develop prophylaxes and therapies by 
understanding pathophysiological changes after agent exposure. 
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3.2.3 Threats, Countermeasures, Technical Barriers, and Accomplishments 

The chemical warfare threats and countermeasures, as well as chemical defense research 
and development technical barriers and accomplishments, are outlined in Annex D (Section D.l ). 

3.3 MEDICAL BIOLOGICAL DEFENSE RESEARCH PROGRAM 

The mission of the Medical Biological Defense Research Program (MBDRP) is to 
develop medical countermeasures to protect U.S. forces and thereby deter, constrain, and defeat 
the use of biological agents against them (DoD Dll"ective 5160.5, May 1985). The program is 
directed against agents ofbiological origin that are validated military threats. A primary concern 
is the development of vaccines, drug therapies, and diagnostic tools, and other medical products 
that are effective against agents of biological origin (see Table 3-1). 

3.3.1 Goals 

Goals of the MBDRP include the following: 

• Protecting U.S. furces' warfighting capability during a biological attack. 
• Reducing vulnerability to validated and novel threats by main:taffiing a strong technology 

base. 
• Providing education on medical management ofBW casualties. 

3.3.2 Objectives 

In accomplishing the goals of the :MBDRP, efforts are fucused on three objectives: 

• Maintaining technological capability to meet present requirements and counter future 
threats: 
- Detennine sites, mechanisms of action, and effects of exposure to biological 

warfure agents with emphasi-. on exploitation of molecular science. 
- IdentifY sites and biochemical mechanisms of action of medical countermeasures. 
- Exploit molecular biology and biotechnology to de velop new approaches for 

medical countermeasures. 
- Exploit molecular modeling and quantitative structure-activity relationships 

supporting drug discovery and design. 

• Providing individual-level prevention and protection to preserve fighting strength: 
- Develop improved vaccines, pretreatments, antidotes, and therapeutic 

countermeasures. 
- Identify factors that influence safety and efficacy properties of candidate 

countermeasures. 

• Providing training in medical management ofbiological casualties to enhance survival and 
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expedite and maximize return to duty: 
Develop concepts and recommend therapeutic regimens and procedures for the 
management ofbiological casualties. 

• Provide education on medical management of biological warfare casuahies 

The MBDRP responds to requirements from the DoD as identified in the Joint Service 
Agreement on Biological Defense, the Joint Warfighting Science and Technology {S&T) Plan, the 
Defense Technology Area Plan, the Defense S&T Strategy, and DoD Directive 6205.3, 
"Biological Defense Immunization Program". 

Highly sophisticated technology base efforts for medical biological defense hold the 
promise ofyieliling important new products to protect our troops against a wide range ofbio logi­
cal weapons and naturally occurring diseases. These products include multi-agent vaccines that 
will reduce costs of vaccine production and simplifY immunization schedules, and a common 
diagno~tic kit, a hand-held device that can be deployed at forward sites to rapidly analyze clini cal 
samples for the presence ofbiological warfare agents as well as infectious diseases ofmili tary 
importance. The development of these products, as well as the complementary technology-based 
research and development to enhance and expand these capabilities and to identifY and develop 
new capabilities, is also being supported by collaboration with other agencies, such as the Defense 
Advanced Research Projects Agency {DARPA) and the Department of Energy {DOE). 

Projects and teclmologies shared with the DOE are related to the strengths of DOE labor­
atories in developing advanced technologies in order to enable rapid detection of and response to 
a chemical or biological incident. While DOE focuses internal technology development efforts on 
the domestic threat, they actively support the DoD. The work spans DNA sequencing and 
biodetection to modeling and simulation, collaborating on projects such as x-ray crystallography 
and nuclear magnetic resonance imaging ofBW agent antigens. The DNA sequencing efforts 
have led to advances in developing "lab on a chip" diagnostic technology for several BW threat 
agents. DOE is not involved in protection and treatment ofpersonne~ but they are assisting DoD 
with drug/chemical database searches with the intent ofidenti:fying novel :inlnbitors of pathogens. 

The DARPA BW defense program includes collaborating with USAMRMC on new plat­
fonns to enhance delivery and effectiveness of multi-agent vaccines (for example, stem cells gen­
etically programmed to express antigens sequentially in order to provide automatic boosters in the 
body). Multi-agent vaccines are similar to the measles-mumps-rubella vaccine admin istered to 
children except that the technologies being explored for producing these new vaccines are more 
advanced, relying on bioengin.eering technologies such as naked DNA and the replicon-based 
delivery systems. Research in both the naked DNA and replicon approaches is advancing rapidly, 
and transition of a multiagent vaccine to advanced development (post Milestone I) is scheduled 
forFY 02. 

Bioengineering techniques are also being used to prepare a variety of recombinant 
vaccines against single threat agents that will be produced without the need to grow the actual 
threat agent during the vaccine production process. Several recombinant vaccines are scheduled 
to be fielded over the next 10 years. 

3-8 



Medical NBC Deferue Requirements and Programs 

Development of a common diagnostic kit is proceeding with two state-of-the-art 
technologies. In the antibody-based system, a membrane platfOrm will detect biological warfure 
threat agents in biological specimens. The second system relies on detecting the DNA of a 
variety ofbiological warfare threat agents or natural infectious diseases by a hand-held 
polymerase chain reaction (PCR) technique. With these tools, clinical diagnoses will be made 
much fuster (less than 30 minutes) and farther forward than is possible now. The development of 
technologies for common diagnostic systems is jointly supported by DARPA 

The MBDRP includes the following areas of research: 

Pre-exposure Countermeasures: This area involves prophylactic measures undertaken to prevent 
illness and injury associated with exposure to bacterial, viral, and toxin threat agents. The 
primary focus of pre-exposure therapy is efforts to produce effective vaccines. The roles of 
various factors in stimulating cellular and humoral immunity are detennined through study of 
specific genes or properties of threat agents. This knowledge provides tools fur development of 
second-generation recombinant or multi-agent vaccine candidates as well as pretreatment 
therapies to intervene in the pathogenic effects of threat agents. 

Post-ex,nosure Countermeasures: Research efforts in this area are focused on developing safe, 
effective treatments to alleviate disease or injury associated with exposure to bacterial, viral, or 
toxin threat agents. Therapeutic measures may involve administration of antimicrobials, anti­
toxins or generic compounds formulated to intervene at the pathogen' s site of actiott The know­
ledge necessary to develop such products requires in -depth research in the basic pathogenesis and 
physiology of the BW agents. These analyses will afford researchers tools to create a universal 
approach in treating post-exposure casualties of a BW attack. 

Diagnostics: Diagnostics research involves the investigation and evaluation of sensitive and 
specific methods for detection of infectious organisms, toxins, antigens and antibodies in 
biological materials to include the application of nucleic acid probes or synthetic antigens. Rapid 
identification tests and diagnostic methods for the assay of toxins, metabolites, and analogs in 
clinical specimens are major goals of this program area. 

3.3.3 Threats, Countermeasures, Technical Barriers, and Accomplishments 

A biological threat agent is defined as an intentionally disseminated living micro organism 
or toxin that can cause disease or death in humans, animals, or plants. Tbreat agents include a 
broad range of microorganisms (bacteria, rickettsiae, and viruses) and toxins of biological ori gin. 
Biological weapons are easy to make, difficult to detect, and can be very effective. Defense 
against this class of weapon is difficult, particularly when biological agents can produce casual ties 
over an area of thousands of square kilometers. Biological agents could also be used with 
devastating effect in combination with nuclear, chemical, or conventional weapons. 

Countermeasures and diagnostic teclmiques for biological weapons are shown in Table 3-
1. Critical elements of medical biological defense include the ability to protect U.S. forces from 
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BW agents, to rapidly diagnose (in clinical specimens) infection or intoxication from agents, and 
to treat casualties. Currently, the most effective countenneasure is pre-deployment active 
immunizatioiL Future threats, however, may involve genetically engineered biological weapons 
that may be easily produced, highly lethaL difficuh to detect, and resistant to conventional 
therapies. 

The current MBDRP includes the following research areas for the development of medical 
countermeasures: 

• Characterize the biochemistry, molecular biology, physiology, and morphology of BW 
threat agents. 

• Investigate the pathogenesis and immunology of the disease. 
• Determine the mechanism of action of the threat agent in an animal model system. 
• Select antigen(s) for candidate vaccines. 
• Develop and compare potential vaccine candidates and characterize their effects in animal 

models. 
• Establish safety and efficacy data for candidate vaccines. 
• Develop medical diagnostics to include fur forward, con:firmatory, and reference lab. 
• Develop chemo/immunotherapeutic agents and preparations. 

Technical shortcomings in the private sector include the lack of high -level biological 
containment (BL-3 and BL-4) laboratory facilities to support biological defense research and 
scientific expertise in biological defense. These fuctors restrict the depth of expertise, facilities, 
and support available. A recent redress of funds and authorizations over a six year period (FY99-
05) will be used for DoD facility upgrades and to maintain scientific and technological expertise. 

Details of the biological warfare threats and countermeasures, as well as biological 
defense research and development technical barriers and accomplishments , are presented in 
Annex D (Section D.2). 
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Table 3-1. Medical Biological Defense Countermeasures and Diagnostic Techniques 

VACCINES 
• Killed- killed or inactivated microorganism that is incapable of replicating but stimulates immunity. 
• Live, attenuated - live organism, genetically selected not to cause disease but able to stimulate 

immunity. 
• Toxoid- toxin protein treated to inactivate its toxicity but retains its ability to stimulate immunity. 
• Recombinant - gene coding fur a protein that stimulates specific immunity to a BW agent is inserted 

into biological vector for production. Protein may be produced in high yields through bioengineering. 
• Deoxyribonucleic Acid (DNA} - section of DNA that codes fur protein that stimulates specific 

immunity to a BW agent. DNA produces the desired protein in recipient which stimulates imnumity. 
• Polyvalent- mixture of antigens that protects against a number of different BW agents. 
• Vectored - carrier organism bioengineered to confer immurrity against an unrelated BW agent or 

multiple agents. 

ANTIBODY (ANTISERUM, ANTITOXIN) 
• Heterologous- antibodies collected from animals (i.e., different species than the recipient) repeatedly 

immunized against the BW threat. These antibodies must be treated to reduce the human immune 
response to them (serum sickness). 

• Homologous- antibodies of human origin (i.e., same species as the recipient) that provide protective 
immunity against the BW threat. These antibodies are not prone to stimulating serum sickness. 

• Monoclonal- a cell culture technique for producing highly specific antibodies against a disease agent. 
• Bioengineered - antigen binding site on the variable portion of an antibody elicited in a nonhuman 

system is combined with the nonvariable portion of a human antibody to produce a "humanized" 
antibody. 

DRUGS 
• Antibiotics- very effective against bacteria, but are ineffective against viruses and toxins . 
• Antiviral compounds · Promising drugs in development by the pharmaceutical industry are being 

evaluated against biological threat viruses 
• Others - compounds that offer new possibilities for protecting against and treating exposure to BW 

agents (such as drugs to treat toxins ornonspecifu treatments such as immunomodulators.) 

DIAGNOSTIC TECHNOLOGIES 
• Immunological tecluwlogies - These tests rely on antibodies for detecting the presence of proteins 

associated with the BW agent. They are easy to use, compact, rapid (minutes), and require little 
logistic support. This teclmology is currently used in out-patient clinics and doctor's offices. 

• Nucleic acid technologies - nucleic acid tests, specifically the polymerase chain reaction (PCR), rely 
on segments of genes unique to BW agents to detect the presence of those agents. These tests are 
extremely sensitive and specific, but currently require more support to perform. 

3.3.4 Defense Advanced Research Projects Agency {DARPA) Programs 

As one of the major program areas conducted under its Defense Sciences Office, DARPA 
is pursuing the demonstration and development of new biological warfare defense capabilities. 
Major thrusts include real-time (environmental) sensing (described in Chapter 2); medical 
countermeasures (developing barriers to prevent entry of pathogens into the human body and 
developing pathogen countermeasures to block pathogen virulence and to modulate host immune 
response); Advanced Medical Diagnostics for the most virulent pathogens and their molecular 
mechanisms; and Consequence Management Tools. 
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Medical countermeasures to be developed include: (1) multi-agent therapeutics against 
knovm, specific agents, and (2) therapeutics against virulence pathways (mechanisms of disease) 
shared by broad classes of pathogens. Specific approaches include modified red blood cells to 
sequester and destroy pathogens, modified stem cells to detect pathogens and to induce immu nity 
or produce appropriate therapeutics within the body, identification of virulence mechanisms 
shared by pathogens, development of novel therapeutics targeting these mechanisms, and efficacy 
testing in cell cultures and animals. 

Early diagnosis is key to providing effective therapy against BW agents since many of 
these agents cause early nonspecific flu-like symptoms. The goal of the DARPA Advanced 
Medical Diagnostics thrust is to develop the capability to detect the presence of infection by bio­
logical threat agents, differentiate from other significant pathogens, and identify the pathogen, 
even in the absence of recognizable signs and symptoms (when the pathogen numbers are low). 

Mission effectiveness requires rapid, correct medical responses to biological threats. The 
objective of the Consequence Management thrust is to provide comprehensive protocols to pro­
tect or treat combatants by using current and emerging biological countenneasures. It will pro­
vide accelerated situational awareness for biological agents events by detecting exposure to 
agents through an analysis of casualty electronic theater medical records, and will locate and 
detennine the most effective logistical support for providing appropriate treatment and pathogen­
specific resources required to mitigate effects of the attack. 

3.4 MEDICAL NUCLEAR (RADIOLOGICAL) DEFENSE RESEARCH PROGRAM 

The mission of the Medical Nuclear Defense Research Program (MNDRP) is to conduct 
research in the field of radiobiology and related matters essential to the support of DoD and the 
Military Services. The sole repository of defense radiobiology expertise is AFRRI. 

3.4.1 Goals 

The goals of the MNDRP are the following: 

• Develop medical countermeasures for the acute, delayed, and chronic effects of radiation. 
• IdentifY and quantifY hazards of embedded depleted uranium shrapnel to military 

casualties, both female and male. 
• Develop rapid bioassay for radiation injury suitable for field deployment. 
• Produce improved chelating agents for use in treating internal contamination by 

radioactive heavy metals. 
• Sustain combat capability, increase survival, and minimize short- and long-term health 

problems associated with ionizing radiation alone, and when radiation is combined with 
other weapons of mass destruction. 

• Respond to immediate operational requirements that require expertise in either radiation 
medicine, health physics, or radiobiology. 

• Maintain core of scientific expertise necessary to meet current research requirements and 
to counter current and future radiological threats. 
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• Provide nuclear radiation weapon effects medical training for DoD medical persmmel. 

3.4.2 Objectives 

The primary objective of this research group is to address the major aspects of military 
operational requirements for dealing with radiation injuries. A nuclear threat agent is any weapon 
that causes detrimental medical effects by either direct external :irra.dilltion or by internal 
contarrrination with radioactive material These agents include radiation dispersal weapons, which 
scatter radioactive material with conventional explosives; deliberate area contamination; 
destruction of a nuclear power plant; improvised nuclear devices; and traditional nuclear 
weapons. Operational requirements include programs in casualty management, medical 
radioprotectants to diminish radiation injury, medical therapeutic regimens, maintenance of 
performance, and radiation hazards assessment. 

3.4.3 Threats, Countermeasures. Technical Barriers, and Accomplishments 

The deployment of a relatively low-yield nuclear device is increasffigly possible by a 
terrorist or tlllrd-world country. If counterproli:feration and intelligence efforts fail to deter 
deployment, medical remediation of casualties must be available. Such a device would most likely 
be utilized against either a military installation or a political target ( e.g., the seat of government, 
large population center, or commercial port city). In such a scenario, citizens outside the 
immediate lethal area would be exposed to the prompt radiation of the initial explosion as well as 
to chronic exposures resulting from the residual radioactive fallout. 

The nuclear weapons inventory of current adversaries is thought to be small, but if a 
weapon is used for military advantage, concomitant use of biological or chemical weapons should 
be anticipated. A radiation dispersal device could include the destruction of a nuclear reactor, 
contamination of a battlefield with nuclear waste, or deliberate radioisotope contamina tion of a 
terrorist car bomb-type conventional explosives attack. Most casualties in these see narios would 
suffer non-lethal doses of external irradiation. This would complicate the manage ment of their 
conventional injuries and could cause internal contamination with radionuclides. Early radiation 
injury diminishes the soldier' s ability to fight and survive. Effective radiation countermeasures 
must protect the soldier from perfonnance decrement and simultaneously dim inish lethality and 
the long-tenn effects of radiation injury. Therapeutic measures will increase the survival and 
diminish the morbidity of individual soldiers who are wounded by radiation. A research program 
to understand molecular and cellular damage induced by radiation is needed to detennine the best 
medical countermeasures for the new radiogenic wounding agents on the modem battlefield. 
Table 3-2 presents an overview of countermeasures to radiological exposure and research 
accomplislnnents during FY 98. 
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Table 3-2. Medical Nuclear Defense Countermeasures 

PRETREATMENTS 
Multidrug combinations: Enhanced survivability has been shown in animal models using a combined 
aminothiol and cytokine treatment modality. Sustained and effective delivery of prophylactic drugs was 
demonstrated in animal models using implanted capsules. 

Antiemetics: Granisitron (Kytril®) has been adopted as the NATO standard pretreatment antiemetic 
medication to significantly block performance-degrading early symptoms of radiation injury. This allows 
mission completion and consequently diminishes the overall casualty rate. 

DEPLETED URANIUM TOXICITY 
Metabolism of metallic uranium fragments: Prior to the wounding of soldiers in Desert Stonn. very little 
was known about the toxicity of implanted metallic uranium fragments. Previous uranium toxicity studies 
had been limited to inhaled uranium oxides in uranium workers. Preliminary aspects of animal studies 
indicate distribution to depot sites throughout the body and potential risks of late effects. Adequate 
chelation therapy does not exist at this time to increase excretion of this rrurterial. 

Fetal metabolism of depleted uranium: During the next conflict it is anticipated that young female soldiers 
will be wounded by enemy depleted uranium weapons. No knowledge exists of the effects of this material 
on subsequent pregnancies. 

MEDICAL THERAPIES 
Specific Cell Line Stimulants: Granulocyte-Macrophage Colony Stimulating Factor has been demonstrated 
to be highly effective in restoring the immune competence of the bone marrow and allowing survival from 
radiation injuries previously considered lethal. The cytokine thrombopoietin has been developed as a 
therapeutic agent and is undergoing further trials as a platelet-formation stimulant. 

Broad Range Cellular Recovery Stimulants: Research continues into biologically stable compounds that 
stimulate recovery of multiple hematopoietic cell lines. 

Susceptibility to Infectious Agents and Ejjicadous Therapy: Research continues to assess susceptibility and 
resistance to infectious agents in conjunction with use of prompt and chronic sublethal irradiation, and to 
develop combined modality therapies that attack microorganisms and enhance innate immune response in 
irradiated personnel. A significant reduction in mortality was shown in animal models using a clinical 
support protocol based on antibiotic and platelet transfusion regimens. 

DIAGNOSTIC TECHNIQUES 
Biodosimetry and Dose Assessment: No dose-assessment method other than individual physical dosimeters 
can be made available currently to deployed soldiers. Automated chromosome dicentromeric analysis bas 
been developed and can be made deployable to the Echelon 3 medical care level, and other, more rapid, 
methods are being evaluated. 

CHEMICAL AND BIOLOGICAL WARFARE INTERACTIONS WITH RADIATION 
Increased letho.lity of biological weapons after low level irradiation: Ongoing studies indll:ate even low 
levels of radiation exposure will markedly increaore the infectivity of biological weapons. Existing data 
suggest synergistic :interactions of mustard and nerve agents with ionizing radiation. 

Signlficant progress has been made in prophylactic and therapeutic measures that will 
reduce mortality and morbidity in high -dose radiation environments. During the Cold War, the 
number of casualties resulting from the large -scale deployment of nuclear weapons would have 
easily overwhelmed the medical assets ofNATO forces. In the current threat environment, 
adequate planning fur medical response to a very limited nuclear attack is mandatory. While 
casualty numbers from a nuclear detonation will still be large, countermeasures have been 
developed that will signili.cantly limit the morbidity and the secondary mortality. These modalities 
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will be particularly important in the likely scenario of terrorist use of radiation weapons. If the 
attack is limited to one or, at worst, a small number of events, the ability to provide intensive, 
sophisticated medical and other support is lllghly credible because of the availability of 
uncompromised treatment/research centers and medical evacuation capabilities. 

Details of the radiological threats and countermeasures, as well as nuclear defense 
research and development technical barriers and accomplishments, are presented in Annex D 
(Section 0.3). 

3.5 MEDICAL NBC RESEARCH PROJECTION 

Table 3-3 presents a projection of the medical NBC defense programs and modernization 
strategy for the next 15 years. 

Table 3~3. Medical NBC Defense Programs and Modernization Strategy 

:"EAR Y99-tl0 MID l<'YUI-os FAR FYU6-1 
Medkal Licensed topical skin pi'Otel:tant :Uceru.ed adn•eed anticonvnbant L!eeD.lied reactive topio:al. •kin 
Chemical L!celllil:d cyaulde pretreatment protectant 
Defense Licensed adVIlnced prophylaxis for Licensed multichambered autolnjeetor 

chemical warfare agents 

Licensed specific protection and 
tnatment for blistel" agents (vedeant 
agent conntermea•nres) 

Lleemcd ve'lkant agent pruphylaris 

Medical Anthrax vllCclne Amendment for new Licensed Q fever vaccine Licensed staphylococcal enterotoxin 
Blologital do•lng schedule 

Licensed tularemia vaccine 
B (SEB) va~clne 

Defense Llcensllre of Pentavalent Botulinum Licensed new plague vaccine 
Licensed Vacclnla, cell culture derived 

Towld (ABCDE) Adsorbed 
vaccine Licensed combined VEE, Wertlln1 

L!ceD!led Botullnllm A!BfE/F 
Equine Em:ephalomyelltls (WEE), & 

mo•ovahln! vacdnes Eastern Equine Encepbalomyelitis 
(EEE) vaccine 

Licensed n~w Venez:uelan Equine 
Multiagent Vlll:eine delf.;ery system 

Encephalomyelitis (VEE) vacd11e 

Licensed brucellosis vao;elnc 
Hand-Held Commo• Diagnostic ., .... 
Lleell!ied Botnllnnm Tetravalent 
vaccine 

LlcensBd RlciD vaccln~ 

Medital Depleted uranium fragments toxicity Radloprotectant transdermal patches Licensed radiation-Induced 
:"uclear assessment New-geueratlon prophylactic and 

cancer/mlltation preventive 
Defense Multidrng radloprotectanb valldared therapeutic lmmunomedulaton; for techniques 

Combination cytoldne therapy validated multloo:gan lnjuriCli Licensed countermeasure for cllem· 
bin-radiation Interaction 

Rhk assessment for low dose, low dose- Compute!" models to nndei'Stllnd effffis 

rate radiation effect resnltlng from combined NBC attacks Echelon 2 blodoslmetry system 

&helon 3 hlodosimetry s)'!ltem 

Cardnogenidty ass.-ment ofDt: 
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3.6 MEDICAL R&D REQUffiEMENTS ASSESSMENT 

ISSUE: DoD does not have a current approved mechanism for licensure of chemical 
and biological defense medical products (i.e., drugs and vaccines) because legal and ethical 
constraints prevent adequate full testing in humans. 

SOLUTION: The FDA and DoD are working together to amend the Code of Federal 
Regulations to allow animal efficacy data to be used in lieu of large -scale human clinical 
efficacy trials. This mechanism oflicensme is vital to provide military service personnel 
with licensed products. This rule will also establish requirements for licensure and allow 
the DoD to plan and conduct the appropriate studies to obtain product approval for the 
products planned for production and licensing. A proposal for the licensure of Botulinum 
Pentavalent Toxoid using the guinea pig as a surrogate model in lieu ofhuman tes ting was 
accepted by a FDA Advisory Committee. The DoD is completing the clinical testing of 
Botulinum Pentavalent Toxoid fur submission of this data to the FDA with projected 
licensure of this product in FYOO. 

ISSUE: DoD lacks FDA-licensed vaccines against BW threat agents. 

SOLUTION: DoD awarded a prime systems contract to DynPort LLC. This contract 
establishes a single integrator to develop, license, produce, and maintain a stockpile ofBD 
vaccines for protection against BW agents. DynPort LLC is required to obtain and 
maintain FDA licensure for all the vaccine products developed and produced lUlder this 
contract by conducting clinical trials and establishing manufir.cturing procedures. 

The contract was awarded in November 1997 and begins with the development and 
licensure of three vaccines: Q fever, Tularemia, and Vaccinia, and the storage of the 
current unlicensed BD vaccine stockpile (IND products). There are options for the 
development and licensure of ten other BD vaccines, which are programmed for 
development and licensure by FYlO. 

ISSUE: Anthrax vaccine issues. Anthrax vaccination currently req~ires a primary 
series, six dose regimen spaced out over the course of 18 months, with an annual booster to 
maintain immunity. The timetable for the vaccination series makes it difficult to complete 
before deployment of forces or to ensure that mobile forces, once deployed, are 
administered the proper regimen, 
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SOLUTION: On 18 May 1998, DoD decided to systematically vaccinate all U.S. mill tal)' 
personnel against anthrax. Current plans call for personnel serving in high threat regions 
to receive vaccinations, which began in sunnner 1998. The manufacturing process for the 
anthrax vaccine has met all FDA requirements for producing and shipping the vaccine 
safuly and contaminant-free. As ofFebruary 1999, more than 184,000 rnilitaiy personnel 
have received shots of the anthrax vaccine. Total force vaccination will follow according 
to a schedule. This decision is crucial for developing a strategy to maintain the industrial 
base capability for vaccine production. 
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A finn fixed price contract to purchase Antlrrax Vaccine Adsorbed for the continued 
supply of anthrax vaccine was awarded negotiated and signed for a 2 year period. DoD 
continues to work with BioPort to meet the more stringent requirements the FDA has im­
posed on all vaccine manufucturer. DoD has provided technical guidance on testing and 
evaluation and the auditing of quality systems. DoD conducted preliminary testing of a 
reduction of the dosage regime for Anthrax Vaccine Adsorbed from six vaccinations to 
five over an 18 month period. The results of this study will be presented to the FDA in 
FY 99. For more information on the DoD anthrax vaccine program, visit .. Concerning the 
Anthrax Threat" on the Internet at http://www.defenselink.mil/specials/Antbrax. 

ISSUE: The effects on humans resulting from the exposure to low doses of chemical 
agents, particularly organophosphate (nerve) agents, are not clearly understood. 

SOLUTION: Beginning in FY96, DoD, in association with the Research Working Group 
of the Interagency Persian Gulf Veterans' Coordinating Board, DoD dedicated $5 million 
to evaluate the chronic effects of low-dose level exposure to chemical agents. Studies are 
underway sffice 1 QFY97 to develop highly specific and sensitive assays, preferably 
forward-deployable, to detect and potentially quantllY low-level exposure to chemical 
agents. These ongoing studies may also identify any long-lasting and toxic metabolites of 
chemical agents that could account for delayed and long-term health consequences. In 
addition, studies to look at the impact of possible genetic polymorphisms of cholinesterase 
enzymes upon individual response to nerve agents are underway. Additional funds have 
been committed and contracts are being awarded to evaluate potential chronic heahh 
complaints resulting from exposure to nerve agents. These contracts were begun 
1QFY98. 

ISSUE: Radiation exposures below a level that cause acute effects predispose 
military personnel to injury from other battlefield agents. The magnitude of this 
interaction has not been fully evaluated. 

SOLUTION: Definitive assessment ofNBC threat interactions and NBC agent modeling 
will support the strategic design and development of specific preventive and treatment 
countermeasures. 
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Chapter4 

Nuclear, Biological, and Chemical (NBC) Defense Logistics Status 

4.1 INTRODUCTION 

The overall logistical readiness of the Department of Defense' s NBC defense equipment 
continues to improve. The Services have increased stock of most NBC defense equipment, and 
the overall reqtrirements have decreased as a result of a smaller force. Both fuctors have 
improved the overall DoD readiness and sustainment status. Asset visibility initiatives continue 
to increase the ability to manage what is becoming an increasingly joint collection ofNBC 
defense end items and consumables. A number of items continue to pose a moderate to high 
risk challenge due to low inventories and continued modernization efforts. 

The DoD Chemical and Biological Defense Program jointly manages the research. 
development, and procurement of major end items of NBC defense equipment. These items are 
funded through defense-wide funding accounts. Consumable NBC defense items are managed 
by the Services and the Defense Logistics Agency (DLA) in accordance with Title X responsi­
bilities of the Services and their desires to manage their own operations and maintenance funds. 
Under the provisions of Title X of the FY95 Defense Authorization Act, Service Secretaries are 
responsible for, and have the authority to conduct, all affajrs of their respective departments 
includillg supplying, researching, developing, training, and maint:alning equipment. The exis­
tence of defense-wide (rather than Service-specific) funding accounts has ensured the joint inte­
gration of NBC defense programs. However, no defense-wide (that is, joint) funding mech a­
nism exll;ts for the NBC defense logistics area. Because ofthls, the joint NBC defense com­
munity is limited to tracking the status of the DoD NBC defense logistics readiness and 
sustainment program and maldng recommendations to correct funding shortfalls. 

The Joint SeiVice Materiel Group (JSMG) coordinates NBC defense logistics issues. 
The JSMG, established by the Joint Service Agreement (JSA), works to ensure a smooth 
transition through the phases ofNBC defense equipment life cycles. It is also charged with 
developing and maintaining an annual Joint Service NBC Defense Logistics Support Plan (LSP). 
This LSP forms the basis for the analysis found later in this chapter. 

During the past year, increased focus by all Services and DLA on NBC defense logistics 
has visibly improved the overall program. Estimates are that the risk posed by weapons of mass 
destruction to early deploying units and special operations forces has been considerably reduced. 
Readiness shortfalls have been identified and addressed to the degree that full sustainment 
through a one Major Theater War {MTW) scenario is reasonably assured. The ability to sustain 
a second nearly simuhaneous MTW scenario is not fully assured, due to current and potential 
critical shortfalls of specific program areas. The Services are programming funds for the FY02-
07 POM to specifically address these problem areas. Additionally, the services are formulating 
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doctrine, tactics, techniques, and procedures for domestic response to terrorist incidents 
involving weapons of mass destructiotL 

The Joint Chemical Defense Equipment Consumption Rates (JCHE:MRATES) IV study 
is in the final stages of validation and Service staffing. This study is being sponsored by the Joint 
Services Coordination Committee and executed through the U.S. Army Center for Army 
Analysis (CAA). The goal of the JCHEMRATES study is to define the parameters of future 
chemical warfare scenarios and determine the consumption rates for consumable DoD chemical 
defense equipment. Using the current Defense Planning Guidance and Quadrennial Defense 
Report, the JCHEMRA TES study is developing consumption rates for the two MTW scenarios. 
These consumption rates will include both medical and non-medical chemical defense items for 
each Service and overall DoD roll-ups for both scenarios. They include both init:ial issue of 
chemical defense equipment and sustainment through the 120-day period. Once validated by the 
Services, these rates will form an important basis for detemrining future Service purchases and 
their readilless to go to war. As of the writing of this document, the JCHEMRATES IV study 
results are still in draft. 

TheJCHEMRATES IV study's two MTWrequirement is not and should not be consid­
ered a procurement target. This study <lid not fully consider certain fuctors such as all- trans port 
into theaters of conflict or Navy fleet requirements for ships at sea. While the Services agree 
with the methodology and intent of the study, the study may require further refinement prior to 
becoming a fully accepted planning tool. The MTW requirement does not consider peacetime 
training requirements, sizing requirements, or full procurement to the entire active and Reserve 
forces. The MfW requirement denotes a minimum planning number, which if the total DoD 
inventory drops below, may represent a critical shortfall for that particular item, which should be 
innnediately addressed to avoid diminishing the force' s NBC defense capability. Because of this 
limitation in the study, the Services have identified their total Service requirements as their 
procurement targets, while acknowledging JCHEMRA TES as a necessary step in joint service 
management of the NBC defense program. 

The Services continue to have issues regarding the accountability and management of 
NBC defense item inventories. Limited asset visibility of consumable NBC defense items below 
the wholesale level remains a problem due to the lack of automated tracking systems at that level 
(the exception being the Air Force). This has the full attention of the senior NBC defense 
managers. Improvement in this area is dependent on the progress of the DoD Total Asset 
Visibility (TA V) project. 

The Services still procure consumable NBC defense items through multiple, separate, 
and distinct funding authorizations, as discussed in Section 4.6 of this chapter. Each Service is 
addressing secondary item procurement policies independently. However, there continues to be 
a shortfull of specific NBC items when measured against DoD requirements of a two MTW 
scenario. 

The process by which the Services and DLA fund and store war reserve materiel has 
been hampered by differing definitions, different deployment strategies, and a lack of validated 
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requirements for jointly managed items. JCHEMR.ATES IV, once validated, will create a solid 
foundation for providing a basis for the common planning of future reqcirements. 

The JSMG initiated its third Joint Service NBC Defunse Logistics Support Plan (LSP) in 
September 1998. This report focuses on identifYing the current on-hand stores of the Services' 
and DLA' s NBC defense equipment, and matching these numbers against the requirements 
generated from the recently completed draft JCHEMRATES IV study (results as of March 
1998). The LSP' s aim is to identifY the Services' readiness and sustainment capability, 
mallrteoance sustainment, and industrial base issues in the area ofNBC defense. The data call 
conducted for the FY99 LSP was used to develop the findings in this chapter. 

4.2 NBC DEFENSE LOGISTICS MANAGEMENT 

NBC defense logistics management remains in transition. The Joint NBC Defense Board 
has begun to exercise full authority in this area, and the JSMG, which reports to the Joint NBC 
Defense Board, has been charged with coordinating and integrating logistics readiness. The 
JSMG' s role is to identity current readiness and sustairunent quantities in the DoD NBC logistics 
area, with respect to the two MTW scenario outlined in the Quadrennial Defense Review. 
Developmental NBC defense programs that will be fielded within the POM time period are 
addressed to identifY modernization efforts that are underway. 

As currently envisioned, all Services retain "starters tacks" of NBC defense equipment 
that will support immediate deployments and initial operations. The length of time that these 
stocks will last each unit depends on the respective parent Service. Air Force units deploy with 
30 days ofNBC defunse consumables. Army divisions use a planning figure of 45 days, while 
Marine Corps forces and Navy shore units use 60 days as the basis for their plans. As a matter 
of policy, Navy ships stock 90 days of consumable material However, these values are notional 
in that they are based on peacetime demand and/or projections of wartime demand as contained 
in pertinent allowance documentation. For NBC defensive material, and particularly in the case 
of individual protective equipment (IPE), the days of supply represent a minimum stockage 
position based on current investment guidelines for such material. In most cases, the Services 
will first redistnbute any available uncommitted assets to provide sustainment before sourcing 
elsewhere. Once these starter stocks are depleted, the military force turns to the DoD NBC 
defense item managers for "swing stocks," also known as "sustainment stocks." 

DLA and the Army Materiel Command (AMC) are the item managers, or National 
Inventory Control Points (NICP), for the vast majority ofNBC defense items in all fuur 
Services. They are responsible for industrial base development, acquisition, and storage of 
wholesale peacetime and sustainment wartime stocks. They buy (process procurement actions) 
and, if requested, store NBC defense materiel (swing stocks) for the Services. However, the 
Services must provide funding to DLA and AMC for the procurements. 

Currently, only Army owned sustainment stocks are stored in DLA and AMC depots, 
providing limited back-up for deployed forces during a contingency. Because of a lack of 
visibility ofNBC defense items, unclear wartime requirements (given the post-Cold War 

-----------
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enviromnent), scarce Operations and Maintenance funds, and low priorities given to NBC 
defense stocks, the current quantity ofDLA and AMC NBC defense war reserves have been 
reduced and will not support sustainment reqillrements for the entire DoD force during a full 
two MTW scenario. These numbers are reflected in the tables of this chapter. 

Prior to conflict, Services 
buy and store NBC 
defense end items with 
DoD-funded line and 
consumables with 
respective Service O&M 
to allow initial operating 
capability to a given time. 

D+O 

Major units deploy w/1 00% end items 
and enough CODSUmables to support 
respective Service operational concept plan 

Industrial 
Base Kicks In 
To Continue 
Sustainment 

End item losses replaced by :!!oats 
Service-purchased consumables el<haUSted 
- replaced by industrial base surge 

Concept relies on the assumption that either Army/DLA stocks 
will allow Services/ CINCs to continue sustainment operations 
or that industrial base can kick in 120 

Figure 4-1. War Reserve Requirements and Planning 

Service inventories ofNBC defense items maintained at unit level use either manual 
records or a semi-automated tracking system Stocks held at wholesale level are maintained 
using a separate automated system. Currently, there is little connectivity between the two 
systems. As a resuh, there is limited Service level asset visibility for NBC de:funse items. The 
Services are addressing this deficiency under the auspices ofT A V, a long-term initiative that will 
link existing DoD logistics automated systems. 

The Army has improved its visibility through an initiative to standardize individual issue 
of eleven critical NBC defense items across all major commands. In addition, consumable 
chemical defense equipment for all fOrces other than Force Package I and other early deploying 
units will be centrally stored at Bluegrass Army Depot. This seven-year execution plan is 
managed by HQ AMC and will enable better visibility and rotation ofNBC defense consumable 
items. The Air Force has a similar program that consolidates stocks ofNBC defense items fur 
deployment in support of contingency operations. These initiatives have also reduced 
surveillance costs and improved overall management ofNBC defense stocks. The Marine Corps 
has been leading a joint surveillance Tedmical Working Group, whose initiatives have been 
increasing cooperative efforts in surveillance and shelf life programs. 
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Both DLA and AMC will remain key players in the funrre NBC defense logistics 
management system. The Joint NBC Defense Board, through the JSMG, provides coordination 
and integration based upon the input of all Services' and commanders-in-chiefs (CINCs' ). 
DLA and AMC will continue to provide services such as raw data collection, inventory contra~ 
and a distnbution infrastructure. Upon the validation of JCHEMRATES IV, the Services and 
DLA can immediately begin plans to improve their readiness and sustainment status based on a 
common understanding of post-Cold War requirements. 

4.3 QUANTITIES, CHARACTERISTICS, AND CAPABILITIES 

The results of the data collection efforts are compiled in Tables 4-2 through 4-5 in 
Appendix 1, Logistics Readiness NBC Report Data, located at the end of this chapter. A table 
is included for each of the four Services and DLA 

The items listed under "Nomenclature" in Tables 4-2 through 4-5 of Appendix 1 are the 
currently fielded NBC defense items in the Services. "Total Service Requirements" include the 
quantity required for the entire Service (to include active and reserve forces), and includes 
peacetime replacements (wear and tear) and trairung requirements. The two MTW requirement 
quantities are those computed by the draft JCHEMRATES IV study (November 1998 data). 
Materiel requirements for trairung, sizing variations and peacetime replacements are not included 
in the wartime requirements. This number represents an average expenditure calcula ted among 
fuur scenarios: chemical defense equipment expenditures under low chemical weap ons use 
during fuvorable and marginal weather conditions; and of chemical defense equipment 
expenditures of high chemical weapons use during fu.vorable and marginal weather conditions. 
All sets of conditions were run for the North-East Asia and South-West Asia scenarios. 

The "Stocks On-Hand" represents the total of all serviceable NBC defense materiel 
available in each of the Services (stocks positioned with troops, stocks in the supply system and 
stocks stored in depots/facilities, both peacetime stores and war reserve). This number includes 
quantities for which a Service or agency has submitted a funded requisition or purchase order in 
FY98, but has not received the requisitioned items. Finally, the quantities depicted as "Projected 
Due-Ins" are quantities the Services plan to buy to replace peacetime consumption of NBC 
defense assets (to include training use and shelf-lift: expiration), and to buy wartime sustainment 
stocks. It must be emphasized that these numbers are based on major command estimates of 
requirements. Actual procurements will be based on available funding. 

4.4 LOGISTICS STATUS 

During data collection for the FY98 report, information on the inventory status of 123 
fielded NBC defense equipment was compiled. While rndiacs have not txaditionally been a part 
of this chapter, they have been added as an effort towards continuity with other chapters and 
annexes of this report. NBC defense items such as batteries, spare parts, and sub-components 
were considered a subset of the primary item for risk assessments, and were not reviewed 
separately. Trainers were not included in the assessment process, since they do not reflect 
wartime service requirements. We then compared quantities required for wartime needs to 
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quantities currently on-hand. Characteristics and capabilities of selected fielded NBC defense 
items are discussed in detail in Annexes A-D of this report. The following items have been 
added to the current FY98 report: 

• ANNDR-2 Radiac Set 
• AN/PDR-75 Radiac Set 
• AN/PDR-77 Radiac Set 
• AN/UDR-13 Radiac Set 
• ADM-300 series Rad.iacs 
• Older radiac sets still in service with the Navy include the AN/PDR-27, AN-PDR-43, 

AN/PDR-56, AN/PDR-65, CP-95 Radiac Computer-Indicator, CP-95 Radiac, DT-
60 and IM-143 Dosimeters (also used by the USAF), and PP-4276/PD charger 

• Chemically/Biologically Hardened Air Transportable HospitaVChemically Protected 
Deployable Medical System 

• Decontaminable Fokling Litter 
• Medical Equipment Set, Chemical Agent Patient Decontamination Kit 
• Patient Chemical Wraps 
• Medical antibiotics and chemical defense treatments, to include ciprofloxacin, 

doxycycline, sodium nitrite and sodium thiosulfate 

The Army's M51 Protective Shelter and the Marine Corps's Portable Collective 
Protection Shelter (PCPS) were dropped from the Report as they were considered unserviceable 
and no longer in use, respectively. The Marine Corps' s Individual Chemical Agent Detector 
(ICAD) was also dropped as they no longer employ this detector. 

Two changes involved standardizing names among the Services. The Air Force 
Chemical Outfit was retitled with the same name as the DLA' s Impregnated Chemical Protective 
Undergarment, as both had the same NSNs. The Air Force CPO Foot Covers were retitled as 
the Chemical Protective Footwear Covers in a similar fashion. This creates the perception of 
eliminating two items, but it is in reality consolidating NBC defense items with the same NSNs. 

Of the 123 items extensively reviewed, we developed risk assessments for 50 items based 
on data gathered as of30 September 1998 (see Table 4-1). These items were singled out 
because of their critical role or their ability to represent the general state of their respective 
commodity area. While some of the items assessed changed from the previous year' s report due 
to obsolescence, assessed items remained as constant as possible to provide for a trend analysis. 
These were rated as being in a low, moderate, or high risk category. "Risk" is defined as tbe 
probability that a shortage in the wartime requirement would exist, severely impacting DoD' s 
ability to respond to a contingency. Shortages were calculated by comparing the two MTW 
requirements (draft JCHE.MRATES IV average requirements as ofNovember 1998) to on-hand 
quantities, as shown in Tables 4-2 through 4-5. 
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RISK ASSESSMENT: 

Low- Services have at least 85 percent of wartime requirement on-hand to support two 
nearly simultaneous major theater wars 

Moderate- Services have between 70 to 84 percent of wartime requirement on-hand to 
support two nearly simultaneous major theater wars 

lligh- Services have less than 70 percent of wartime requirement on-hand to support two 
nearlv simultaneous major theater wars 

Table 4-1 provides the results of the assessment. Programs rated as high or moderate 
risk are discussed in greater detail in Appendix 2. A four-year comparison of data assessments is 
shown in Figure 4-2. In comparison to FY97 report data, the percentage of the FY98 report' s 
items in the low risk category dropped from 61 percent to 58 percent. The percentage of items 
in moderate risk rose from 17 percent to 20 percent, while the percentage of items in the high 
risk category remains steady at 22 percent. 

1--------------llaFYes 

-----11 BFY97 

OFY98 

Low Moderate H!gh 

Figure 4-2. Logistic Risk Assessments: 50 NBC Defense Items 

While there are only nllnor changes avera!~ the following items are highlighted: 

• The status ofM8Al chemical agent detectors has improved due to downsized units 
turning in their equipment, thus resulting in lower overall requirements. The Army' s 
assessment and rebuild program returned 1,600 detectors to units, and another 1,500 are 
being repaired. The M8Al detector will remaiD. in the field until its successor, the M22 
ACADA, is available in quantities to avoid any shortfalls. 

• Limited quantities ofM93Al NBC Recon Systems and M21 RSCAALs continue to 
constrain early warning chemical reconnaissance and detection capabilities. Continued 
purchases through FY06 and acquisition of the JSLSCAD and JSLNBCRS will reduce 
this risk. 

• Quantities of BDOs are not adequate to fill the Air Force requirement. The Air Force 
developed a mitigation plan in concert with procurement of the JSLIST ensembles to 
minimize risk. The recent plus-up of procurement funds for protective suits has aided in 
plans to transition to the JSLIST program. Due to the ovemll DoD WRM stockage of 
BDOs, the irmnediate risk is assessed as low. The BDOs will remain in inventory until­
they reach maximum shelf lire. 
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4-8 

• With the fielding of JSLIST overgarments, there is a need for additional personnel 
protection similar to the Anny' s Second Skin to be applied to the MCU-2/P series 
masks. 

• CWU 66177P remains the only Air Force capability for air crew ensembles with the end 
of the Chemical Protective undercoverall procurement, and are assessed at moderate 
risk Continued planned procurements should correct this assessment in the short term. 
The Joint Protective Aircrew Ensemble (JPACE), being procured in FY03, will replace 
this suit. 

• The collective protection area is assessed as high risk at this time, in part due to the 
continued high emphasis on contamination avoidance and individual protection, which 
overshadows this area. As the procurement cycle in these two latter areas matures, the 
risk assessment of collective protection systems will lessen slightly. 

• With the expiration ofM258Al kits beginning in FY99, the status ofM291 kits will 
become a moderate risk area. Production issues have delayed the delivery ofM295 kits 
to the Services. Inventories remain low. The status of the M291 and M295 kits will 
improve as procurement funds are released, but this area requires careful monitoring. 

• Medical chemical defense materiel remains in low risk. The shortage ofNerve Agent 
Antidote Kits (NAAK) can be supplemented with existing supplies of atropine and 2-
PAM autoinjectors, reducing its risk from moderate to low. These items will gradually 
be replaced by the Nerve Agent Antidote Delivery System (NAADS) beginning about 
FY04. 

• Execution of the Joint Vaccine Acquisition Program (NAP), combined with adequate 
stores of vaccine for the major BW threats, resulted in a lowering of the risk category 
from high to moderate risk. Continued vigilance is necessary to ensure that the 
contractors retain FDA-approved capabilities to produce and store vaccines in quantities 
required to protect the force. 
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Table 4~1. Logistic Risk Assessments: SO NBC Defense Items 

CONTAMINATION AVOIDANCEffiETECTION EQUIPMENT 
Items Ri<k Remarks 

Assessment 
&diolo · al 
ANNDR-2 Radiac Set U>w USMC is short 22% of requirements 
AN/PDR-75 Radiac Set Low USMC has less than half of requirements 

AN/UDR-13 Pocket Radiac Hfuh 
(in both above ca~~~A quantities offSet risk) 

Low inventorv, still tiel · 
Bioloflical 
Biological Integrated Detection S~m (BIDS) Moderate Low inventory, still fielding 

Chemical 
M256Al Chemical Agent Detector Kit Low Shelf life expiration may reduce stocks in future 
M8 Detection Paper Low 
M8Al Automatic Chemical Agent Alarm Low DoD downsizing has reduced total requirements 
Ml Cl!emical Agent Monitor (CAM)/Improved CAM Moderate Low inventory, still fielding 
Chemical Agent Point Detection System (CAPOS) Low 
ANIKAS-1 Chemical Warfare Directional Detector Low 
M21 Remote Sensing Chemical Agent Alarm (RSCAAL) High Low inventory, not being procured 
M22 Automatic Chemical Agent Detector/ Alarm H;gh Low inventory; still fielding 
M93Al NBC Reconnaissance System "Fox" H;gh Low inventory; still fielding 
Automatic Liquid Agent Detector (ALAD) Moderate Low inventory 
M272Al Water Testing Kit Low 
M274 NBC Marking Set Low Meets minimum 2 MTW av!l. reouirements 

INDIVIDUAL PROTECTION 
Items Rlok Remarks 

Assessment 
M~k< 

MCU-2/P-series Mask Low USAF/USN mask 
M40-series General Purpose Mask Low USNUSMC mask 
M42-series Tank Mask Low 
M48 Apache Mask Moderate Replaces :\143-serics mask, :::elding 
MBU-19/9 Aircrew Eve/Re!!!l. Protection (AERP) Moderate ReO!aces MBU-13/P; stm fie! · 
Suits 
JSLIST protective suits Moderate In process of fielding to all Services 
Battle Dress Overgarment (BOO) Low No further production- being replaced by JSLIST 
Saratoga Suit U>w No further production- being replaced by JSLIST 
cwu 66/77P Moderate Low inventory; augmented by USAF CPU 
Chemical Protective Undercoverall Low 
Mark III Suit, Collective Protection, Overgarment Low No further production- being replaced by JSLIST 
Aircrewman Cane Low 
Gloves/Overboots 
Chemical Protective Gloves (7114/25-mil) Low 
Green/Black Vinyl Overshoes (GVOJBVO) U>w Risk lowered due to chemical protective fuotweru: 
Chemical Protective Footwear Covers Low cover stocks 
Disposable Chemical Protective Footwear Covers Low Replaced by GVO/BVO 

Note - Only selected Low Risk programs arc diSplayed for infonnabOn purposes. 
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COLLECTIVE PROTECTION 
Items Risk R•""""' 

AS!lessment 
Chemical and Biological Protective Shelter (CBPS) High Low inventory, still fielding 
M20Al Simplified Collective Protective Equipment (SCPE) High Low inventory, not in production 
M28 CPEHUB High Low inventory, still in production 
M48Al General Purpose Filter H~ Low Inventory 
Filter Fo;(M;9, M56, Shioboard) rzoo CFM) Hie:h Low inveniO!V 

DECONTAMINATION EQUIPMENT 
Items Risk -""' Assessment 

M258Al Skin Decontaminating Kit Low Stocks will expire in FY99 
M291 Skin Decontaminating Kit Moderate M258Al stocks no longer augment M291 
M295 Individual Equipment Decontamination Kit High Low inventory, still in production 
DS-2, M13 Can High Low inventory 
Mil De<:ontaminating Apparatus Low 
M13 Decontaminating Apparatus, Portable Moderate Low inventory 
M17-series Lightweight Deoontamination System (LDS) Low 

(to include the A!E32U-8 Decontamination Syst~Jr 'A) 
Ml2Al Power Driven Decontamination Annaratus DDA Moderate Risk increased due to maintenance romts 

MEDICAL DEFENSE 
Items Ri>k Remarks 

Assessment 
Mark 1 Nerve Agent Antidote Kit (NAAK) Low Risk lowered based on auto injector stocks 
Atropine Autoinjector Low 
2-PAM Chloride Autoinjector Low 
Nerve Agent Preventative Pyridostigmioe (NAPP) Tablet Low 
Convulsant Antidote ~erve Agent (CANA) Autoinjector Low 
Biological Warfare Vaccines Moderate Prime contract awarded for development, 

roduction, FDA lice!ISilre, and stora~e 
Note Only selected Low Risk programs are displayed for mformawn purposes. 

Based on the average two MTW reqcirements identified in the draft JCHEMRATES IV 
study as ofNovember 1998, the Services continue to exhibit shortages in certain critical areas. 
Shortages of chemical and biological agent detection systems, collective protection shelters and 
their respective filters, and biological warfu.re vaccines may have a serious impact on the joint 
force's ability to survive and sustain combat operations under NBC warfure conditions operating 
in two nearly simultaneous MTWs. The extent of the operational impact of NBC defense 
equipment shortages is under review in several classified studies. 

4.5 PEACETIME REQUIREMENTS 

In peacetime, quantities of NBC defense equipment are necessary to train personnel in 
NBC defense and to build confidence that NBC equipment will provide the necessary protec tion 
when used correctly. The two most critical areas of peacetime stocks are individual protec tive 
equipment and medical chemical defense materiel. The Services have indicated that adequate 
NBC defense equipment is on-hand to conduct traming. 

Generally, items used in peacetime for training are drawn from wholesale stocks, 
requiring units to maintain both training and contingency stocks. For selected items, such as 
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protective clothlng, contingency utility is lost when the item is used (or consumed) for trallring. 
Because peacetime training requirements are met in this mrumer, major commands do not track 
training equipment in their estimates of on-hand requirements. 

4.6 FUNDING 

In accordance with the NBC defense management initiatives outlined in Chapter 1, fun­
ding ofRDT&E and procurement was centralized in a DoD defense-wide account beginning in 
FY96. Operations and maintenance (O&M) funding for NBC defense materiel is not consol­
idated at the DoD leveL Therefore, for non-major (secondary) end items (e.g., consumables 
such as decontamination kits, detection kits, and filters), each Service continues to separately 
fund replenishment and sustaimnent of NBC defense equipment. Depot maintenance and 
contractor logistics support for some low density major items are also O&M funded. These 
appropriations are not included in the joint NBC defense program. 

Funding of NBC defense items classified as war reserves secondary items (WRSI) 
remains a significant issue. The Services are responSible for developing the requirements and 
funding items in war reserve stocks. Funding ofWRSI comes from Congressional appro pria­
tions made into the Working Capital Fund (WCF) from the transfi:r of Services' O&M funds. 
For example, replenishment ofNBC defunse items in Army war reserves will require substan tial 
funding from 1999 through 2006 as these items reach their maximum extended shelf lives. 
Funding will be required to replace the Army and Air Force' s current inventories of BDOs with 
the Joint Service Lightweight Integrated Suit Technology (JSLIST). The Marine Corps, 
through its normal requirements generation and acquisition process, was able to obtain 1000/o 
war reserve ofSaratogas for initial projected war reserves requirement (the Marine Corps views 
the BDO as a secondary protective ensemble). The recent plus-up of funds for protective suits 
will assist in building an initial stockage and min:imum sustainment (war reserve) stock to meet 
the current defense planning guidance. 

Under the current acquisition procedures and DoD guidance to minimize wholesale 
stockpiles, procurements are based only on funded Service requisitions. The Services remain 
responsible for program funding to replace NBC defense equipment wartime stocks. Procure­
ment is usually based on economic buy quantities (a consolidation of all Service requisitions) to 
provide the best value to the government. Some procurements, however, suffer significant 
delays in delivery because of the time required to accumulate sufficient requisitions to produce 
economic buy quantities. This situation occurs when item managers try to plan purchases of 
consumable items that have a low peacetime consumption but high wartime consumption (such 
as decontamination kits, large collective protection filters and M256Al detector kits). The 
result is a low purchasffig history with a small industry production capability, which in hun 
causes a very low war reserve status with minimal industry surge capability. 1be draft 
JCHEMRATES IV model will identify more accurate requirements on which the Services can 
base their planning, once the study is validated and approved 
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4. 7 INDUSTRIAL BASE 

With the end of the Cold War, a smaller DoD force, and subsequently reduced require­
ments for f'.il3C defense items, lowered purchases ofNBC defense consumables continue to 
threaten the industrial viability of this sector. While the sector is improving, vulnerabilities still 
exist. Collective protection systems (illtcrs in particular) continue to be the most critical sub­
sector in the NBC defense area. Additionally, protective clothing prm.:urement continues to 
receive intense scrutiny due to the possibility of industrial base shortfalls in satisfying require­
ments during a contingency. The reluctance of pharmaceutical industries to support DoD CB 
defense medical programs, coupled with a lack of government vaccine production, represents a 
serious medical industrial base shortcoming. 

These assessments indicate that the NBC defense industrial base sector is primarily 
supported by small- to medium-sized highly specialized companies dedicated to producing 
military unique products with little or no connnercial utility. These companies have become 
dependent on Service demands and sales for their financial survival. Selected NBC defense 
items (BOOs, chemical gloves, and nerve agent autoinjectors) have been designated as critical to 
combat operations because oflow peacetime demand, high wartime use, and the fragile 
supporting industrial bao;e. As a result, DLA established, with OSD approval, a "War Stopper" 
program to sustain key industrial base capabilities, utilizing industrial preparedness funding 
under PE 07080110. 

The mission of the Joint Service Integrated Product Team (IPT) for Industrial Base 
Management and Plamllng is to assist the Services in identifying problems and issues associated 
with implementing and executing a Joint Service NBC Defense Industrial Base Management 
Plan. The IPT will be able to provide DoD decision makers with accurate industrial base 
infonnation and analyses. It consists of representatives from the JSMG and JSIG, Joint Staff, 
Office of the Secretary of Defense, logistics representatives and Commodity Area Managers 
from the four Services and DLA. 

The IPT is addressing issues from across the Services for more than 128 items/systems 
and spare parts critical to readiness. The IPT is conducting analyses to include industrial and 
teclmology capabilities, alternative sources of supply, and a financial and economic analysis. 
These analyses will provide the NBC management structure with alternatives and 
recommendations within the sub-sectors ofNBC defense. To date, all systems were evaluated, 
with most identified as having no need for further assessments, and 37 as requiring action of 
some sort. The results of the initial screenings indicate that the M293 Maintenance Kit, the M40 
Universal Second Skin, the CWU-66/77 protective suit, the M295 decontamination kit, and 
diazepam injections require further industrial base studies. 

4-12 



NBC Defense Logistics Status 

4.8 NBC DEFENSE LOGISTICS SUPPORT ASSESSME!\T 

ISSUE: The Department of Defense' s NBC Defense Program has a full capability 
to support and sustain the first of two MTWs. Readiness shortfalls that would preclude 
full support of a second MTW have been identified and will be addressed in the next 
POM (FY02-07). The Services' modernization efforts and common war reserve 
requirements will lessen the overall risk over the near term. 

SOLUTION: The Services continue to increase their readiness and sustainment status 
by consolidating common stocks and increasing visibility of their wholesale stocks. In 
most cases, accelerated procurement of critical items into war reserves will increase 
readiness against the potential use of weapons of mass destruction. 

During 1998, all four Services participated in the continued development of the 
JCHEMRATES IV study, which is providing a more accurate prediction of the initial 
issue and sustainment quantities required for each Service. The use ofthls common 
methodology will allow the presentation of joint service requirements in future reports 
and facilitate improved joint logistics management. 

ISSUE: DoD continues to lack a joint, integrated system to maintain asset 
visibility of ~BC defense equipment below wholesale level, and lacks a standardized war 
reserve program for NBC defense equipment. Resourcing the procurement and 
sustainment of wartime stocks of individual protective equipment, decontamination kits, 
and detector kits remains the responsibility of the Services. 

SOLUTION: DoD establi<ihed the requirement fur asset visibility and reviewed existing 
systems and procedures, both for peacetime reporting and war time reporting. The 
Services and DLA are addressing the NBC defense asset visibility deficiency under the 
auspices of the Total Asset Visibility initiative. 

ISSUE: NBC defense industries have a limited ability to augment specific 
shortfalls during any future contingency, in part due to lowered DoD procurements and 
the inability to retain warm production lines in critical areas. Without the introduction of 
significant plus ups or the use of innovative business practices (such as the use of 
performance specifications and use of ALPHA contracts), many of the small firms that 
make up this sector may choose to focus entirely on the commercial market place. 

SOLUTION: The Department of Defense continues to pursue innovative strategies to 
maintain a responsive industrial base, especially those strategies that decrease industry 
reliance on DoD procurement for industrial base survival. Strategies may include 
tapping into independent research and development (TR&D) conducted by universities 
and corporations, increasing reliance on dual-use technologies, and pursuing strategies 
that will encourage companies to decrease dependency on DoD requirements for their 
survival 
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APPENDIX 1. 
BREAKOUT OF SERVICE WAR REQUIREMENTS, STOCKS ON-HAND, 

A.~ PLANNED ACQUISITIONS 

The following tables display NBC defense equipment total Service requirements, their 
wartime reqillrements, stocks on-hand quantities to include FY98 quantities on contract, and 
FY99-00 planned procurements for each of the four Services and Defense Logistics Agency. As 
mentioned earlier in this chapter, the two MTW reqillrements are based on the average 
requirements developed under the draft JCHEMRATES IV study, updated as ofNovember 
1998. This study has not yet been approved, but formal acceptance by the Services is 
anticipated in 1999. 

It should be emphasized that the JCHEMRA TES N study' s two MTW requirement is 
not and should not be considered a procurement target. This study did not fully consider air 
transport into theaters of conflict or Navy fleet requirements for ships at sea While the Services 
in general agree with the methodology and intent of the study, it may require further refinement 
prior to becoming a fully accepted planning tool The MTW requirement does not consider 
peacetime training requirements, sizing requirements, or full procurement to the entire active and 
Reserve forces. The MTW requirement does denote a minimum planning number, which if the 
total DoD inventory drops below, may represent a critical shortfall for that particular item, 
which should be immediately addressed to avoid diminishing the force' s NBC defense capability. 

Because of this limitation in the study, the Services have identified their total Service 
requirements as their procurement targets, while acknowledging JCHEMRATES as a necessary 
step in joint service management of the NBC defense program. The Services continually update 
these data call sheets on a frequent basis and consider these working papers rather than a static 
set of figures. The Services and DLA are worldng through the FY99 Joint Service NBC 
Defense Logistics Support Plan to update all figures and to provide 100% of the information 
required fur logistics readiness and sustainment assessments. 

4-14 



Table 4-2a. Army Logistics Readiness Data- Nonconsomables 

FY02 FYOJ FY04 
RQMT REQUIRED FOR HAND TO 

lMTW INCLI.:DE FY98 
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Table 4-2b. Army Logistics Readiness Data - Consumables 
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Table 4-2b. Army Logistics Readiness Data- Consumables 

RQMT REQUIRED FOR HAND TO 
2MTW INCLUDE F\'98 
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Table 4-3a. Air Force Readiness Data- Non-Consumables 

NOMENCLATURE J"iSN NUMBER FYII!I 
RQMT REQUIRED FOR HA:"iD TO 

2MTW 1:-iCLUDE FY98 
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Table 4-3b. Air Force Logistics Readiness Data- Consumables 

RQMT REQUIRED FOR HAND TO 
2MTW l!'i:CLUDE FY911 
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Table 4-3b. Air Force Logistics Readiness Data- Consumables 
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Table 4-4a. Navy Logistics Readiness Data- Non-Consumables 

N"SN 
RQMT REQUIRED FOR HAND TO 

2MTW INCLUDE FY98 
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Table 4-4b. Navy Logistics Readiness Data- Consumables 

NS:'II 
RQMT REQUIREDFOR HANDTO 

lMTW INCLUDE l<'Y9S 
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Table 4-4b. Navy Logistics Readiness Data- Consumables 

RQMT REQUIRED FOR HAND TO 
2MTW INCLUDE FY911 
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Table 4~5a. Marine Corps Logistics Readiness Data- Non..Consumables 

REQUIRED FOR HAND TO 
2MTW INCLUDE F\'98 

•• - Ncte: The Marine Ccrps has stepped using tbe Portable Collective Protection System; therefOre there are no oollective protection systems to report. 
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Table 4-Sb. Marine Corps Logistics Readiness Data - Consumables 

RQMT REQUIRED FOR 
2MTW 
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Table 4-Sb. Marine Corps Logistics Readiness Data - Consumables 

RQ.\fT REQUIRED FOR HAND TO 
lMTW INCLUDE I<"Y98 
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Table 4-6. Defense Logistics Agency Logistics Readiness Data- Consumables 

RQMT REQUIRED FOR 
2MTW 



Table 4-6. Defense Logistics Agency Logistics Readiness Data - Consumables 

RQMT REQUIRED FOR HA!IiD TO 
2:\'ITW INCLUDE FY98 
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APPENDIX2 
FIELDED NBC DEFENSE ITEMS- ISSUES AND CONCERNS 

NBC defense items are genentlly used in combination to form a system or subsystem for 
a particular function, Therefore, thls report will address items used as a system These systems 
are categorized into five functional areas: 

• Contamination Avoidance 
• Individual Protection 
• Collective Protection 
• Decontamination 
• Medical 

!. CONTAMINATION AVOIDANCE 

Contamination avoidance programs generally include equipment that i-; used to conduct 
NBC agent reconnaissance, detection, and identification. Tills area represents approximately 
half of the annual DoD NBC defense RDT &E budget. Due to recent type-classification of 
several programs that are intended to modernize contamination avoidance programs, this area 
has an unusually high number of developmental programs, as compared to other commodity 
areas. Many programs will complete their fielding beyond FY04. 

Current numbers ofbiological detection devices, to include the Biological Integrated 
Detection System (BIDS) and Interim Biological Agent Detector (IBAD), are sufficient as 
measured against the draft average MTW requirements. Automatic biological agent point 
detectors and stand-off detectors are cmrently in development, and will not be deployed in 
sigrtificant numbers prior to FY02. The USAF has no fielded biological agent detection 
capability other than the limited quantities of Portal Shield ACTD biological detectors. 

The combined total of chemical agent detection systems remains at moderate risk, but 
will improve slowly with the M22 Automatic Chemical AgentJDetector (ACADA) supplemen­
ting the M8Al Automatic Chemical Agent Alarm. An Army initiative to inspect and repair 
M8Al aianns at Anniston Army Depot has resulted in the quick assessment and return of 1,600 
units to the field. Another 1,500 alarms were coded as requiring depot maintenance and are 
undergoing repairs. As a result of this program, the Army has no shortage of alarms for training 
purposes and there is no longer an acquisition gap between the combined acquisition of M8Al 
and M22 alarms. 

The M21 Remote Sensing Chemical Agent Alarm (RSCAAL) is at moderate risk with 82 
percent two MfW fill projected by FY04. Technology from this system will be applied to the 
JSLSCAD, now lUlder development. The M93Al NBCRS is currently fielded at less than half 
of its projected requirements. This system adds improved mass spectrometer sampling system 
along with stand-off chemical vapor detection. Several units continue to use tmined 
reconnaissance personnel in HMMWVs and APCs, thus moderating this risk as continued 
fielding and developmental systems enter the inventory. 
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Traditional consumables in this commodity area (M8 and M9 detection paper, M256Al 
kits and M272Al water test kits) are available in sufficient quantities to meet wartime 
requirements. Some shortages e:cist in individual ServiCes, but overall there is little risk. Shelf 
life concerns may change this projection; this area remains under review. 

The Army and Air Force radiac pro grams are expected to meet the two MTW scenario 
average requirements. The Army National Guard still has a large number of obsolete radiacs. 
These will be replaced in the near future by the ANNDR-2 which is available in sufficient 
quantities through the depot system. The Navy has a small quantities of older radiacs still in the 
inventory, which should be replaced through a modernization program currently underway. The 
Marine Corps has about three-quarters of the required ANNDR-2s and less than half of its 
AN/PDR-75s as compared to the MTW requirements. While Anny stores or industry could 
compensate for this shortfull, it represents a potential risk, especially at the onset of any 
contingency. 

2. INDIVIDUAL PROTECTION 

Currently fielded protective suits and masks were primarily designed for use in the 
European environment against a Soviet threat. Equipment in this area is designed to protect 
against all known CB threat agents. Past Service-unique requirements led to Service-specific 
procurements and some duplication in capability resulting in the procurement of six different 
chenllcal protective suits and six different masks. This has caused difficulties in meeting current 
needs and exacerbated logistics planning. Fielding of the M40/42 protective masks, JSLIST 
protective suits and the MULO boot has begun to resolve many ofthese fonner challenges. 

2.1 Protective Ensembles 

The Services have initiated acquisition of the Joint Services Lightweight Integrated Suit 
Technology (JSLIST) suits as a replacement for the BDO and other chemical protective suits. AB 
such, the protective suits should be viewed as a system with the older suits providing readiness 
stocks until the end of their service life. Contracts placed for the JSLIST program have begun 
delivery, equating to about 260,000 suits. The inTI:ial contracts did not include surge option 
clauses. Defunse Supply Center Philadelphia (DSCP) took managenrent of JSLIST in FY98, 
whose solicitations include the surge option as a requirement. By examining the year-by-year 
status of protective suits, we added the number of older suits still within service life to the number 
of JSLIST suits purchased by that year and matched the total against the requirements. In FY03, 
the services have sufficient protective suits to meet requirements as projected for the average two 
MTW requirements. However, beginning in FY05, the number of suits on hand will full below 
total Service requirements, as the service life of older protective suits expires in large quantities. 
These calculations include the approxll:nately $58 million plus-up per year allocated to purchasing 
protective suits beginning in FY98 {average plus-up between FY98-03). 

The Battle Dress Overgannent (BDO) is reaching its maxinrum extended shelf life limit 
(14 years), and the Services have no plans for new production. There are no companies currently 
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manufacturing the BDO. The Anny and All" Force have sufficient suits on hand in war reserves to 
sustain its requirements for the near term. The Saratoga suit, purchased by DSCP for the Marine 
Corps, is also out of production, but current stocks will sustain the Marine Corps until the 
JSLIST is available in adequate numbers. The Navy is relying on existing stocks of their Mark III 
chemical protective suit (also out of production) as stocks of JSLIST are being procured. 

Armor crews and aircrews require special protective ensembles to integrate with their 
weapon systems. Services have sufficient numbers of aircrew suits to meet requirements, given 
the smaller total requirements for aircrews (relative to ground troops). The only exception is the 
CWU-66177, which is supplemented by the Chemical Protective Undercoverall to result in a 
moderate risk rating. To protect annor crewmen when they exit their vehicles. the Services 
have developed the Suit Contamination A voidance Liquid Protection (SCALP). This suit i-. 
rated as high risk because the Services have less than 25 percent ofMTW requirements on hand. 
Increased procurements would reduce both risks in the short term. 

The Services have adequate stocks of7, 14, and 25-mil chemical protective gloves on­
hand for contingency use. Recent DoD surveillance tests have validated the protective qualities 
of the existing butyl rubber glove stocks. The results from calculating the number projected to 
be on hand for FY04 exceeds the projected average MTW requirement. The status of the 
Services on-hand inventories has allowed DLA to pursue an Industrial Base Maintenance 
Contract (IBM C) with both current manufacturers (Siebe North, Inc., Charleston, SC, and 
Guardian Corp., Willard, Ohio) to sustain the industrial base with "War Stopper" funding. 

Chemical Protective Footwear Covers, also known as the "fishtail" boot, have been out 
of production for several years. Their shortages are supplemented by the Black/Green Vinyl 
Overboot (BVO/GVO), which is the interim chemical protective footwear until the JSLIST 
MULO boots have been fielded (FUE expected in FY99). Because the GVO' s primary purpose 
is not chemical protection, current contracts do not include surge option clauses. Again, one 
should view protective footwear as a system with older GVOs providillg readiness stocks lUltil 
the MULO is fielded in sufficient quantities. Currently, the total DoD inventory shows adequate 
quantities of protective footwear, resulting in low risk assessment. The USMC is the only 
service reporting a shortage of footwear, but DLA can fill their shortfull. 

2.2 Eye/Respiratory Protection 

The Services continue modernizing their chemical protective mask inventories. Different 
versions of the protective mask were developed to meet the requirements of different military 
occupational specialties (e.g., air crew, tank crew, etc.). For the Army and Marine Corps, the 
M40 (for generic use) and M42 (for armor crew members) series masks are replacing the M17 
and M25-series masks, respectively. Some Army aviation units are still equipped with the old 
M24 mask, which will be replaced by the M45 mask. The M43-series mask, designed to be used 
by Apache equipped units, was in fact issued to all types of aviation units. It is being replaced 
by the M48 (Apache) and M49 (general aviation) series mask. The M45 will replace the M49 as 
the general aviation mask. This modernization effort is still ongoing; not all w:llts have replaced 
their M43-series masks. All of these masks are at low risk, as the combined numbers of all 
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aviator masks on hand exceeds the requirement. These newer masks provide increased 
protection, improved fit and comfOrt, and compatibility with most Services' weapons systems' 
optics and sights. 

The MCU-2A!P mask is designed to meet the needs of the Air Force ground crews, 
Navy shipboard and shore-based support missions, and Marine Corps rotary wing forces. The 
number of these masks on hand generally exceeds the requirement. The USAF has some short­
ages in masks and does not have second skins to provide complete personal protection. It will 
continue to be the mainstay of these units until the Joint Service General Purpose Mask is 
fielded, which will also replace the M40/42 masks. The Aircrew Eye/Respiratory Protection 
(AERP) mask is specially designed to enable pilots ofhigh performance aircraft to conduct 
mission in a contaminated environment. Quantities ofthi'l mask are at 80% of the draft MTW 
requirements, making this a moderate risk. 

In order to provide complete protection to our forces on the contaminated battlefield, 
particularly from liquid chemical agents, protective hoods and helmet covers are required as part 
of the individual protective ensemble. The protective hood for the M40 is rated as low risk. It 
is being replaced by the second skiD for the M40 series mask, which is a high risk program with 
only 60 percent of requirements on hand by FY04. The MCU-2P hood is at low risk with an 
abundant inventory. Protective hoods for the M 17-series, M24, and M25Al masks are not a 
readiness issue, as these masks are leaving the inventory. The Chemical Protective Helmet 
Cover is a moderate risk with 66 percent ofFY04 requirements expected to be on hand. 

Filters and canisters provide the active ingredients that absorb the chemical and 
biological agents and provide the essential protection required. The C2/C2Al canister is used 
with the M40, M42, M43, M45, M48, M49 and MCU-2/P masks. The number on hand 
currently exceeds requirements through FY04. The M13A2 fiher element also exceeds 
requirements, but as stated will be leaving the inventory with the retirement of the Ml7-series 
mask. The Ml OAl filter canister used on the M24/25 is short of the requirement, but these 
masks will leave the inventory and will not be a readiness problem. 

3. COLLECTIVE PROTECTION 

There are two general categories of collective protection: stand-alone shelters and 
integrated systems. Integrated collective protection equipment is component equipment 
designed to provide protection against CB agents through the use of filtered air under positive 
pressure to a variety of facilities, vans, vehicles, aircraft and ships. Filters for these integrated 
collective protection systems (CPS) are in short supply due to low peacetime demand and low 
production quantities. The increased emphasis on procuring individual protection and 
contamination avoidance equipment has resulted in a corresponding decrease in procurements of 
shelters and large collective protective filters. 

The Air Force has expressed interest in a greater collective protective shelter capability. 
Combined with the Navy' s increasing shipboard collective protection filter requirements and the 
Army and Marine Corps traditional integrated vehicular systems and tactical shelter 
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requirements, the near-term MTW requirements for large carbon-based filters have outpaced 
current inventories even aided by industrial surge capability. As a result, much of this sector is 
assessed as high risk, though the risk is primarily due to the level of fimding rather than technical 
short:fulls. 

In the near term, the M51 shelter will be replaced by the new Chemical and Biological 
Protective Shelter (CBPS). All Army M51 shelters have been coded as unservicable. The CBPS 
is presently in production with fielding to initiate in 1 QFY99. Both Army and Air Force field 
hospitals are being integrated with environmentally controlled collective protection. The Army' s 
Chemically Protected Deployable Medical Systems (CP DEPMEDS) achieves collective protec­
tion through the integration of the M28 Simplified CPE, chemically protected air conditioner, 
heaters, water distribution and latrine and a1ann systems. The M28 Simplified CPE is in produc­
tion and chemically protected heaters and air conditioners will initiate production before FY99. 
However, M28 components produced will not be enough to field 18 complete hospitals as 
originally plarmed, and all these components are not funded to meet Force Package I require­
ments. The effort to complete development and production of chemically protected latrine and 
water distribution systems and alarms remains unfunded. 

The M20-series Simplified CPEs are used to provide a contamination-free, environmen­
tally controlled work space for Echelon I and II forward area medical treatment facilities. 
Current funding levels, however, only will meet Force Package I requirements. There are some 
Force Package II units designated for deployments into high threat regions that will not be 
equipped with ::VUO shelters. This leads to an assessment as high risk. Current policy is that the 
M20/M20Al Simplified CPE is a free issue item with no requirement to stock other than spares 
replenishment. The Marine Corps has Portable Collective Protection Shelters ( PCPS) but does 
not plan to field them The M20Al SCPE is by default the only modem collective protection 
stand-alone shelter outside of the medical community in the inventory. 

The Services have continued to improve integrated collective protection systems in 
armored vehicles and vans. All modem armored vehicles and armored vehicles in development 
have either filtered air systems, hybrid collective protection or full collective protection systems 
designed into their chaises. Notable progress has been made in providing shipboard collective 
protection. By the year 2000, most Naval ships that have close-in support roles (including 
amplnbious ships, gunfire support combatants, and new logistics support ships) will contain 
significant CPS capabilities. 

Collective protection filters for integrated systems (such as armored vehicles, ships and 
planes) continue to suffer from low stocks. While the Services have been proactive in selecting 
more capable industrial sources. actual procurement and storage of these filters to MTW 
requirements has not yet been initiated. As a result, stocks of filters (in particular those 
associated with the 200 CFM Particulate Filter Set for Shipboard Collective Protection Systems) 
remain at a critically low level Continued difficulties in obtaining a strong industrial base in this 
field compound the issue of fielcling and sustaining these items. 
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4. DECONTAMINATION 

Current decontaminants are highly effective against all CB agents, but most present 
environmental hazards and are manpower intensive. The services are attempting to find 
environmentally safe decontaminants that are less labor intensive. 

Basic soldier skills for dccontanllnation of vehicle and crew~served weapons rely on the 
Mil Decontamination Apparatus, Portable (DAP) and Ml3 DAP. While the Mll is assessed 
as posing low risk, there are insufficient quantities of the MB DAP as measured against the 
MTW requirements. The 1 Yz quart Mll can be used in place of the 14-liter M13 DAP, but they 
do not fulfill the same exact capability (in part due to the volume ofDS-2). 

The M17-series Lightweight Decontamination System (LDS) is used to provide opera­
tional equipment decontamination in many battalion-level units and dual-purpose (smoke/ 
decontamination) chemical companies. 1he Air Force employs the M17 at the squadron level 
for operational equipment decontamination. The Ml? is assessed as a low risk. but may be 
increased due to a delay in rebuilding several hundred systems caused by a lack of :funding since 
1990. There is still a large nllx. of different models in the inventory, forcing the Services to 
retain a large number of differing spare parts to maintain the different models. Based on 
projected inventory, should spare parts become difficult to obtain for the different models, the 
risk may become high. Overall, this risk should drop as more systems are produced and the 
older models are upgraded or replaced. The Marine Corps is upgrading all of their LDS to the 
diesel engine. The Air Force is deleting stocks of AIE32-U systems by attrition, modifying 
existing M17s to M17A2s, and procuring additional M17A3s to satisfY shortages. 

In the Army, the Ml2Al Power-Driven Decontarrllnation Apparatus (PDDA) and the 
Ml7 A3 LDS are the primary pieces of equipment used to decontaminate vehicles, crew-served 
equipment and large areas of terrain. The M12Al is assessed as moderate risk. Ahhough the 
quantities on-hand of the M12Al would nonnally result in a low risk assessment, the 
maintenance requirements, due to the age of this item, limit its full utilization. The M21!M22 
Modular Decontamination System will displace 200 Ml2Al PDDAs over the POM period, 
resulting in a high-low mix of technology. By FY02, the on-hand quantities of the M21/M22 
MDS alone should satisfY the two MTW requirement. Additionally, the Marine Corps is 
replacing their Ml2Al PDDAs with the Ml7-series LDS. 

Although sufficient quantities ofbulk DS-2 are available, the Anny and Marine Corps 
plans for stocking containers ofDS-2 (5-GAL and M13 Can) are below the MTW requirements 
expected for decontamination operations. While less hazardous replacement decontaminants 
are being developed, the quantities and packaging of current decontaminants present potential 
risk. The projected stockage of STB meets average MTW requirements, but has been 
considered a high-risk category in the past. Slight shortages in calcium hypochlorite and sodium 
hypochlorite can be made up by the industrial base, using commercially available alternatives. 
These increased requirements come as a result of increased attention to the need for 
decontamination capabilities in the 2 MTW scenario, and will be further refined. Continued 
monitoring is recommended. 
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The M258Al Skin Decontamination Kit is the primary item used in personnel decon­
tamination. The replacements for the M258Al is the M291 Skin Decontaminating Kit. 
Although the M291 would be a~tsessed as high risk., the availability ofM258Al decontam ination 
kits still in the inventory helps steady overall readiness stocks. These M258Al kits are expected 
to expire in FY99, which will raise the risk assessment next year if procurements of the M291 kit 
are not increased. Rohm & Haas, Co., the sole supplier of the resin, sold the mixing and 
packaging equipment they used to manufacture the M291 Decontaminating Kit. Pine Bluff 
Arsenal, Arkansas, set up a production line ard began to manufucture the M291 
Decontaminating Kit in October 1996. Rohm & Haas continues to provide the XE-555 resin 
components. True Tech Inc. is blending the components to make the XE-555 resin. Alterna­
tives to producing a kit that does not use the XE-555 resin are being studied. There are a 
number of options being explored to retain this "at risk" technology. 

The projected stockage of the M295 Individual Equipment Decontamination Kit puts it 
in a high risk category when compared with 2 MTW requirements. The M295 Decontarrrina tion 
Kit uses the same resin mix as the M291 Decontaminating Kit, and began delivery in December 
1997. True Tech Inc. has been producing this item in quantities of 760 kits per month for the 
past year. Increased funding for its procurement would alleviate the risk. 

5. MEDICAL 

Medical NBC defense ite:rns are used to counteract the effects of exposure to chemical or 
biological agents through pre-treatments, vaccines, or post-treatments. Current projections for 
medical chemical defense material indicates that sufficient quantities should be on hand through 
the POM years and present low risk. Quantities ofNerve Agent Antidote Kits (NAAK), 
Convulsant Antidote Nerve Agent (CANA), and Nerve Agent Pyridostigmine Pretreatment 
(NAPP) tablets now support two MTW requirements. The overall status of medical CB defense 
programs has not changed since last year, but this year' s report has expanded its scope to 
include medical treatments for biological warfare agents and a cyanide exposure. 

NAAP is still an Investigational New Drug (IND) for the use as a nerve agent pre­
treatment. The U.S. Army MedX:al Materiel Development Activity (USAMMDA) has 
continued to work with the FDA for approval. Roche manufactures NAAP in Great Britain. 
Roche has sold this production line to ICN. Defense Supply Center -Philadelphia (DSCP) is 
working with ICN to establish a requirements contract for the man.ufucturer ofNAAP. 

The sole supplier to DoD for NAAK, atropine autoinjectors, pralidoxime autoinjectors 
and CANA is Meridian Medical Technologies, StLouis, Missouri. The medical chemical 
defense production line is being maintained with an IBMC. Meridian is an U.S. company but it 
obtains its atropine for the autoinjectors from a German supplier. Currently there is no domestic 
source for this drug. Pralidoxllne and diw.epam (CANA) for the autoinjectors is available from 
U.S. sources. 
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Patient Chemical Wraps have not been procured since 1991 and are made of the BDO 
materiel USAMMA and the AMEDDC&S are currently assessing several versions of the 
patient wrap before initiating new procurement of this item. All services are procuring the new 
decontaminable litter, but in limited quantities, for first line units. There is a very large stockpile 
of canvas litters that can be used once in a NBC environment and then destroyed. As the canvas 
litters are depleted, they will be replaced with the new nylon decontarninahle litter. 

Tlw Army bas centrally funded, procured, stored, and managed Medical Chemical 
Defense Materiel since 1994 at Surgeon General designated storage locations. The U.S. Army 
Medical Materiel Agency (USAMMA) is the project manger for this materiel. Materiel is stored 
at strategic locations as Division Ready Brigade sets (ORBs), which support 5000 service 
members or by lot, manufacturer and product at Mericlian Medical Teclmologies under an 
IBMC. The Air Force, Navy and Marine Corps maintain their medical CB materiel in 
decentralized unit locations. Visibility of on-hand assets has been improved with the release of 
the Joint Medical Asset Repository (JMAR) which is the Class VIII (medical) portion of IT A V. 

Medical research programs continue to explore medical countermeasures to deter and 
defeat the use of biological warfare agents against U.S. forces. The Joint Program Office for 
Biological Defense (JPO-BD) has awarded a prime systems contract through the Joint Vaccine 
Acquisition Program (NAP) for the development, FDA licensure, storage, and production of 
vaccines against DoD's identified potential biological warfu.re agents. Currently, the U.S. total 
force (active and reserve forces) is being vaccinated against the primary high-threat BW agent, 
anthrax. The anthrax vaccination program is a three-phase program, starting with the troops 
serving in-or identified to deploy to-the two high-threat areas where hostile anthrax-use poses 
the greatest potential danger. The vaccination program is on-schedule and will take between 
seven and eight years to complete for all service members (to include new personnel acquisitions 
as the program extends over the entire period). 

JPO-BD has assisted the sole domestic supplier of anthrax vaccine to maintain its FDA 
licensure and transition the production facility to private ownership in FY98. A follow-on 
contract was also awarded in FY 98 to ensure sufficient anthrax vaccine to meet the DoD 
vaccination program. Other vaccines (or combinations) are currently in various stages of 
development and testing to protect agaffist other BW agents identified in the Chainnan of the 
Joint Chiefs of Staff (CJCS) validated BW threat list. In the area of medical therapeutics, the 
Department is maintaining a stockpile of antibiotics (e.g., ciprofloxacin, doxycycline, etc.) 
sufficient to address the treatment needs of potential BW exposures, where such treatment is 
medically indicated 
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Nuclear, Biological, and Chemical (NBC) Defense 
Readiness and Training 

5.1 INTRODUCTION 

The Services' vision for Joint NBC Defense Management is: America's Armed Forces 
trained and ready for the 21st Century, protecting our nation and its forces against nuclear, 
biological and chemical threats. The Joint NBC Defense Program builds on the successes of 
each Service to develop a vffible Joint orientation to NBC defense capabilities, which include 
Joint requirements documents; Joint doctrine and tactics, techniques, and procedures; Joint 
modeling, simulation, and wargaming; and Joint professional training. 

5.2 NBC DEFENSE DOCTRINE 

Joint Doctrine. Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical 
(NBC) Defense, provides guidelines for the planning and execution of NBC defensive 
operations. Its focus is on the NBC threat, national policy, and considerations peculiar to the 
preparation and conduct ofNBC defense. These considerations include principles of theater 
NBC defense, logistics support, medical support, tra.ill:ing, and readiness. 

Muhi-National Doctrine. The U.S. Army Nuclear and Chenllioal Agency (USANCA) has 
been delegated the DoD representative for international standardization of NBC operational 
matters. USANCA participates in the following North Atlantic Treaty Organization (NATO) 
groups: 

• NBC Defense Interservice Working Party (NBCWP) under the Military Agency for 
Standardization, 

• Land Group 7 (LG. 7H-IBC Equipment -Hilder the NATO Army Armaments 
Group (NAAG), 

• Working Group 2 (LG. 7)--I:.ow Level Radiation in Military Environments, 
• Challenge Subgroup (LG. 7)----bhemical/Biological Toxicity Challenge Levels, 
• Technical Subgroup (LG. ?)-Nuclear Weapons Defense, and 
• ATP-45 (NBCWP) NBC Warning/Reporting. 

The USANCA also has been delegated as the representative in the ABCA Quadripartite 
Alliance (US, ~Canada, Australia) in the Quadripartite Working Group (QWG) for NBC 
Defense. In that group, USANCA also participates in the RADIAC Information Exchange 
Group (lEG). The US Army Chemical School (USACMLS) participates with USANCA to 
incorporate NBC group agreements in revising existing manuals. 
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The USACMLS has been delegated as the representative at the NATO Training Group 
(Joint Services Subgroup) in addition to providing representation and subject matter expertise to 
support USANCA at NATO/QWG meetings as required. This includes consultation to 
coordinate the official US position on NBC defense issues prior to international meetings. 

5.2.1 Joint NBC Defense Doctrine Program Management 

The NBC defunse program management strategy described in Chapter 1 provides the 
mechanism to assist the Joint Staff in the further development of the Joint NBC defense doctrine 
program. The Joint Service Integration Group (JSIG) coordinates with the Services to ensure 
the program is realistic and meets the needs of the Joint colDlllllnity. 

5.2.2 Joint NBC Defense Doctrine Development Program 

The US Army Chemical School (USACMLS) has the task from the Joint Staff to revise 
Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical (NBC) Defense. The title 
of the Joint Pub will be changed to Operations in an NBC Environment. This change reflects an 
increased emphasis on sustaining operations in a contaminated environment. An initial draft was 
staffed with all Services, comments consolidated, and recommendations for changes recorded. 
A second draft was published and distnbuted to the combatant Commands, Services, and the 
Joint Staff for comment in March 1999. 

The JSIG is working with the Air Land Sea Application (ALSA) Center and the Joint 
Warfighting Center to lead the effort in the development of multi-service NBC defense doctrine. 
Currently ALSA is revising FM 3-4-1, Multi-Service Procedures for NBC Defense of Fixed 
Sites, Ports, and Aitfield.s, in coordination with all the Services. 

The USACMLS also provided exercise and training support to CINCs and various 
organizations throughout the year. Subject matter experts were provided to the Army War 
College for their Crisis Action Exercises, to the Atlantic Command (ACOM) for Joint Task 
Force (JTF) training, and to Exercise Silent Breeze II for briefing support. 

The U.S. Army Medical Department Center and School (USA.\1EDDC&S) has heen 
tasked to revise Joint Publication 4-02, Doctrine for Health Service Support in .Joint Opera­
tions. The revision contains additional information on the medical aspects ofNBC defense. 
USAMEDDC&S is assisting OSACMLS in revising the medical support aspects of Joint Pub 3-
11. 

5.2.3 Army Medical Doctrine Development Program 

Multi-Service Doctrine. The FY98 effort consisted of initiatives to develop new Anny 
Medical Department (AMEDD) NBC defense doctrine products, provide AMEDD input to 
other service NBC doctrine publications, and provide input to multinational medical NBC 
procedures. The initial draft of the FM 8-284, Treatment of Biological Warfare Agent 
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Causalities is completed. The draft has been distributed for review. Development of a new 
manual, FM 8-283, Treatment of Nuclear Waifare Causalities and Low-Level Radiation 
Exposure will be initiated when FM 8-284 is in the advanced stages of completion. These two 
manuals will be developed as multiservice publications. FM 8-10-7, Health Service Support in a 
Nuclear, Biological, and Chemical Environment is being revised and reviewed as a muhiservice 
publication. Doctrine for nuclear, biological, and chemical-environment (NBC-E) will be 
developed and incorporated into current and new manuals as the technology allows. 1be area of 
NBC-E is not new, but emphases is being increased on the effe<.:ts oflong-tenn exposure to low­
levels (subclinical levels) of NBC agents, industrial radiation, biological, and chemical hazards. 

Multi-National Doctrine. The Office ofThe Surgeon General (DASG-HCO) has heen 
designated the head of Delegation for the NBC Medical Working Group for standardization of 
NBC Medical operational matters. OTSG, DASG-HCO participates in the NATO groups 
shown in Table 5-1. The AMEDD participated in numerous NATO medical NBC procedural 
product reviews, resuhing in several NATO Standardization Agreements ( STANAGs) being 
updated. Further, the AMEDD participated in a Quadripartite Working Group to develop and 
update additional Quadripartite Standardization Agreements ( QSTAGs), which are medical 
NBC procedural products. ST ANAGs and QSTAGs are reviewed for integration of these 
agreements into Army-specific doctrine literature products as well as multiservice medical 
doctrine products fur which the AMEDD is the proponent. 

Table 5-1. Selected NATO Groups 

• NBC Defense Working Group 
• NBC Medical Working Group- Head of Delegation 
• Land Group 7 (LG. 7) -Joint NBC Defense 
• Working Group 2 (LG.7)- Low Level Radiation in Military Environments 
• Challenge Subgroup (LG. 7)- Chemical/Biological Toxicity Challenge Levels 
• General Medical Working Party, Aeromedical Working Group 
• Research Technology AreaJHuman Factors Medical (RTA/HFM) Panel NB&C 

Medical SubQroups. 

5.2.4 Air Force Medical Doctrine Development Program 

HQ USAF/SGXR has been participating with the Army in development of a doctrine 
field manual, Treatment of Biological Warfare Agent Casualties. A CONOPS was completed 
that standar<lized wartime medical contamination control operations. During FY98 SGXR has 
also participated in the review of numerous NATO Standardization Agreements that were 
updated during the year. 

5.2.5 Marine Corns Doctrine 

The Marine Corps continues to systematically review multi-service NBC doctrine. The 
Marine Corps has reviewed a number ofNATO Standardization Agreements as well as multi­
service doctrine with both the C.S. Anny and the U.S. Navy. The Marine Corps has completed 
a new Marine Corps Warfighting Publication (MCWP) 3-37, Marine Air Ground TaskForce 
(MAGTF) NBC Defense. 
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5.3 STANDARDS/PROFICIENCY AND CURRENCY 

Each service establishes standards of proficiency and currency for NBC defense training. 

5.3.I Army 

Army Regulation 350-41, Training in Units, establishes Army standards for pro :ficicncy 
for NBC defense training. NBC defunse training is conducted at schools and in units. The 
USACMLS is responsible to train and sustain Chemical Corps soldiers and leaders and provide 
task/condition/standard limits, suggested training products, and oversight in the areas of NBC 
matters. Although the U.S. Army Chemical School (USAC:MLS) is neither designated nor 
resourced to be the DoD Executive Agent for joint NBC defense traiillng, it has initiated several 
actions to counter NBC threats, including: 

(1) assisting CINCs, Major Connnands, and their staffs in assessing and providing 
reference materials regarding the NBC threat and recommending actions to 
reduce the NBC threat in their areas of operations; 

(2) providing broad-based joint NBC defense doctrine and joint doctrine 
development support; 

(3) introducing and upgrading instructional aids and training support material for 
war colleges and command and staff colleges for all services; and 

(4) developing, evaluating, and fielding advanced instructional capabilities for both 
resident and nonresident instruction; 

(5) conducting the Joint Senior Leader Training Course- A Focus on Weapons of 
Mass Destruction, intended to provide leaders from all Services with an 
understanding of joint NBC defense operations, training, readiness, threat, 
doctrine, and capabilities. 

The initiatives have not been completed due to lack of resources. 

Individual Training. At the initial trallrin.g leve~ NBC defense tasks are taught to 
students wearing Mission Oriented Protective Posture (MOPP) gear during Basic Soldier 
Training and Warrant Officer Candidate Training to satisfY Initial Entry Tmining Requirements. 
Common core qualification is achieved from NBC tasks training during Officer (basic and 
advanced) and Warrant Officer (basic) training. NCOs train on leader NBC skills during their 
NCO development courses. Otber Officer and NCO courses require training in NBC as a 
condition that effects the perfOrmance of branch specific tasks. At the company level each unit 
has an NBC NCO specialist and at the battalion or higher level most units have an NBC Officer 
and Senior NCO. 

Unit Training. The Army is constantly challenged to improve its training ofNBC battlefield 
hazard<; by integrating such training into unit mission training as well as individual and leader 
training. It is required that the NBC protective mask be worn during weapons qualification 
training at least twice a year, depending on the unit category within the Standards in Training 
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Commission (STRAC). Additionally, essential Anny civilians are trained in NBC survival skills. 
Because of today' s battlefield complexities, the Army takes a systems approach to its training. 
NBC tasks for individuals are published in Soldiers' Trailllng Publications and trained in the 
Army School System Sustainment training occurs in the unit. NBC collective tasks are 
published in Army Training and Exercise Plan (ARTEP) Mission Training Plans. The highest 
level of NBC training recognizes NBC as a battlefield condition and units train to execute their 
Mission-Essential Task List (METL) while under NBC conditions. 

Mobilization Training. In February 1998, the 20th Chemical Detachment (BIDS) deployed in 
support of Operation Desert Thunder. Additionally, the 31 Oth Chemical Company (BIDS) was 
mobilized from the Army Reserve for mobilization training during March-June 1998 to support 
Operation Desert Thunder. 

The USACMLS Move to Fort Leonard Wood. Construction of facilities at Fort Leonard Wood 
is on schedule. Completion and availability dates are shown as follows. 

Facility Construction Completion Available for Occupancy 
CDTF Admin Building 30 September 1998 15 November 1998 
CDTF Trainim< Building 7 Januarv 1999 12 February 1999 
Chemical Applied Training Facility 13 October 1998 8J 1999 
General Instruction Facility 17 May 1999 21 July 1999 
Unaccompanied Enlisted Housing 17 May 1999 2 July 1999 

In preparation for the move, the first individuals departed Fort McClellan in October 
1998 and will be assigned to the CDTF at Fort Leonard Wood. A second large group left 
during February through March 1999. These include the combat developers, the training 
developers, and portions of the Chemical Brigade staff. The training departments will move to 
Fort Leonard Wood during May to August 1999 upon completion of scheduled training at Fort 
McClellan. 

The USACMLS expects to stand up the 3d Chemical Brigade at Fort Leonard Wood 
during April through May 1999. This brigade will be responsible for all training activities at the 
Chemical School after the move is complete. Additionally, the brigade will provide command 
and control for the 82d Chemical Battalion (OSUT), the 84th Chemical Battalion, and the 58th 
Transportation Battalion. 

All personnel and equipment that belong to the USACMLS must be on the way to Fort 
Leonard Wood by 30 September 1999. 

Medical Training. The U.S. Army Medical Department Center and School {AMEDDC&S) 
conducts Medical NBC Defense Professional Training at Fort Sam Houston, Texas consisting of 
four Soldier/Noncommissioned Officer (NCO) courses, two Officer courses, and various related 
professional short courses. 
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AMEDD sergeants attend a 17 week Basic NCO Course (BNCOC) where NCOs with 
the MOS 91B (combat medic) are trained to be medical platoon treatment/evacuation team 
leaders. AMEDD BNCOC provides the NCO with the technical and tactical skills to conduct 
field medical operations and to treat, manage, and evacuate battlefield casualties. The NBC 
Sciences Branch provides classes and practical exercises in the skills necessary to perform 
battlefield medical operations in an NBC environment, to decontaminate, manage and treat 
contaminated casualties, and to train non-medical soldiers in casualty decontamination 
procedures. In FY98, more than 350 junior NCOs were trained in this course. 

All AMEDD officers begin training in the Offic er Basic Course (OBC). This 11 week 
course prepares them with the fundamental knowledge to conduct medical operations in an NBC 
environment and to advise company, battalion, and medical treatment fucility commanders about 
NBC contamination avoidance and the medical implication of NBC exposures. This experience 
includes 39 hours of classroom instruction and 12 hours of field training exercises, which 
emphasize confidence building, hands-on equipment training, and management of NBC 
contaminated casualties. There are six courses annually for active Army components and five 
courses for Reserve/National Guard components. In FY98, over 1,550 officers were trained in 
these courses. 

The AMEDD Officer Advance Course {OAC) is designed to provide advanced militar y 
education for officers with 3-9 years of military service. This course provides the AMEDD 
officer with skills necessary for command, leadership, and staff positions of greater responsibil ity 
in both peacetime and times of hostility. The AMEDD officer participates in a group of 12-18 
officers led by one experienced officer. The small group leader fucilitates discussions and 
assignments with emphasis on sharing individual experiences for the collective good of the 
group. NBC subject matter expertise is provided by the NBC Sciences Branch, with emphasis 
on the supervision of medical operations in NBC-contaminated envll-onments during a cap stone, 
Corps level, field training exercise, Medical Unit Staffs in Operations. In FY98, over 490 
officers were trained in this course. 

The Medical Management of Chemical and Biological Casualties Course (MCBC) pro­
vides DoD personnel, primarily physicians, physician assistants, and nurses with a working 
knowledge of the potential threat of chemical and biological weapons and the status and scope 
of medical defense strategies. It combines classroom instruction and field experience to estab lish 
essential skills, instill confidence, and define limitations in therapeutic roodalities with each type 
of medical setting. The course also provides instruction on the use of specialized equip ment and 
skills required for safe, long distance evacuation. First-hand experience in triage, 
decontamination, and medical operations on the integrated battlefield is stressed. This course is 
offered fours times annually at the U.S. Anny Medical Research Institute of Chemical Defense 
(USAMRICD), Aberdeen Proving Ground, Maryland and the U.S. Army Medical Research 
Institute of Infectious Diseases (USAMRIID), Ft. Detrick, Maryland in addition to the three day 
exportable course provided on-site for individual units or posts. 
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In FY 98, 38 courses were taught consisting of: 

• Three (3) MCBC in house courses 
• Three (3) Field Management of Chemical and Biological Casualties Courses (FCBC) 

• Five (5) Train the Trainer Courses 
• One (1) Video Teleconference (VTC) 
• Twenty-one (21) MCBC offsite courses 
• Five (5) FCBC offsite courses. 

2,525 students attended these courses. The student breakdown is as follows: Army (2,108), 
Navy (201), Air Force (124), Civilians (67), and Foreign Nation Students ( 25). 

The MCBC course was taught twice at the AMEDD Officer's Advanced Course and will 
be taught four times during the next fiscal year. A two-hour block of instruction on depleted 
uranium was added to the MCBC in-house course. The in-house MCBC course has doubled in 
size from 70 students to approximately 140 students. The oflSite courses are now being 
replaced with distance leanllng VIC, satellite broadcasting, and CD-ROM. USAMRICD 
conducted five "train-the-trainer" courses in FY98, training twenty Army, Navy, and Reserve 
personnel to be utilized as instructors fur offsite courses. 

USAMRIID' s Operational Medicine Division, in conjunction with USAMRIID scien­
tists, CDC experts, and nationally known leaders in Public Health, have just completed a 12-
hour, fully accredited satellite distance leanllng program on Medical Defense against Biological 
Warfare and Terrorism. This educational outreach program, fimded by the Office of the Army 
Surgeon General, trained 18,167 healthca.re professionals at 583 dovm-link sites in CONUS and 
overseas from 22-24 September 1998. Army, Air Force, Navy/Marine Corps, Veterans Admin­
istration, and Public Health Service medical care providers were trained, as were personnel in 
Canada, the United Kingdom, Germany, Saudi Arabia, and several other overseas sites. This live 
interactive educational experience provided thousands ofhealthcare personnel with the 
information needed to prevent, diagnose, and treat biological casualties in both military warfare 
and civilian bioterrorism scenarios. The program was broadcast from the FDA' s television 
studio in Gaithersburg, Maryland to sites around the world. The broadcast was taped and tben 
re-broadcasted the weekend of 3 and 4 October, 1998 to reach primarily Reserve and National 
Guard medical personnel The cost effectiveness of this type of education is staggering: the 
program cost $69.29 per healthcare professional, or a cost of$5. 77 per CME credit hour, com­
pared to the traditional way of training students at Fort Detrick, with a cost per student of 
approximately $1,000. Further decreases in the cost per provider educated are possible with 
wider dissemination of the program in future years. This type of education also is an excellent 
way for providers to update their skills on a regular basis without ever leaving their home station 
or community. 

Specific nuclear trainlng is addressed through the Medical Effi:cts ofionizing Radiation 
(MEIR) course. This one-week course is designed to provide military health care providers and 
operational planners with background material relating to human injury and combat effective ness 
in a nuclear weapons detonation or accident scenario. The course introduces the physical 
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principles of nuclear weapons and ionizing radiation and the effects of nuclear weapons. The 
medical problems associated with radiation, including external exposure and internal contam i~ 

nation are investigated. This course is offered twice annually at the Armed .Forces Radio biology 
Research Institute (AFRRI), Bethesda, Maryland along with shorter "road" courses provided 
on-site for individual units or installations. In FY98, 502 Army, 137 Navy, 161 Ak Force, and 
51 Non-DoD Civilian personnel trained in this course, for a total of 851 personneL 

The focus of the Medical NBC Readiness Course (furmerly the Medical NBC 
Professional Filler (PROFIS) Course) is on medical NBC battlefield operations, humanitarian 
operations, standards, and the threat. The intent of this course is to inform and educate military 
medical and preventive medicine professionals about the medical response in the event of an 
intentional NBC attack. The course addresses response to, and new standards for, peacetime 
operations in areas contaminated with low levels of radioactive material or industrial chemicals. 
This course is sponsored by the US Army Office of the Surgeon General and hosted by the 
fu\1EDDC&S. The course is open to Department of Defense preventive medicine officers and 
professionals assigned to deployable units or positions who are directly responsible for NBC 
consequence management (i.e., military environmental scientists, health physicists, preventive 
medicine physicians, environmental engineers, medical operations officers, etc.) 

The Medical NBC Defense Training and Education Network provides distnbuted learn­
ing and digital references via the Internet. The focus of this web site is to improve the overall 
awareness of medical NBC issues and to enhance sustainment training capabilities. The "home 
page" [http://www.nbc-med.org/] provides doctrinal publications that are inter~connectcd by 
keywords to allow for quick searches of topics. For training purposes, the user can download 
these documents. In addition to the internal search capability, this site has a state of the art 
internet search engine that allows the user to explore all electronic information in support of 
medical NBC training. Trainillg using multimedia technology is also being developed for use 
with this network. Currently, the Management of Chemical Warfure Injuries interactive training 
package and Medical Management ofBiological Casualties Manual is accessible through the site 
with nuclear training to be added as they become available. Future improve ments to this 
network include: expanding connectivity to other military, governmental and private agencies; 
scheduling interactive training and education events; and adding related video, video 
conferences, and training seminars to enhance training. 

The Center for Health Promotion and Preventive Medicine sponsors a Transportation of 
Biomedical Materials (TBM) course and a Refresher TBM course. The purpose of these courses 
is to certifY personnel to package infectious samples and specimens for transport lAW with 
requirements of 49 CFR Transportation, Air Force Regulation 71-4, and 42 CFR Centers for 
Disease Control The course is interactive and practical exercises are used throughout. The 
course objectives are as follows: 
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• Package infectious substances, diagnostic specimens, biological products, and 
medical waste. 

5.3.2 Air Force 

Air Force policy is to provide initial and annual refresher training to personnel in or 
deployable to NBC high threat areas (HTAs). The Air Force standards of proficiency are based 
on two international standardization agreements: NATO Standardization Agreement 21 SO 
(NATO Standards of Proficiency for NBC Defense) and Air Standardization Coordinating 
Committee (ASCC) Air Standard 84/8 (Initial, Continuation and Unit NBC Stanrlards). Both 
agreements are implemented through Air Force Instruction 32-4001, Disaster Preparedness 
Planning and Operations. The Air Force ensures proficiencies and currency ofNBC warfure 
defense training through classroom training, unit level training, and exercises. NBC Defense 
Training (NBCDT) is required only fur military personnel and emergency essential civilians in or 
deployable to NBC threat areas. Major Commands (MAJCOMs), the Air Reserve Component, 
and Direct Reporting Units may tailor their NBCDT programs to meet their specillc mission 
requirements. The subjects presented in the classroom follow the three principles ofNBC 
defense (avoidance, protection, and decontamination) as identified in Joint Pub 3-11. Unit level 
training follows the classroom training on wartime mission critical tasks. Supervisors train 
personnel to complete mission critical tasks while the workers are wearing their fuJI complement 
of individual protective equipment. Exercises are used for training and evaluation purposes. 
Instructors at base level receive their professional training through Air Force courses at Ft. 
McClellan, Alabama. 

Individual Training. There are two types of individual training. The first is general 
equipment and procedures training that enables personnel to recognize and protect themselves 
and others from NBC hazards. The second is individual proficiency training that enables 
personnel to perform their wartime tasks in a NBC-contaminated environment. Detailed training 
comes with assignment to a threat area or to a deployable unit. Personnel receive the fOllowing 
NBC defense training courses: 

AUDIENCE TYPICAL INITIAL 
INSTRUCTION TIME 

Low threat 6 hours 

Medium threat 6 hours 

High threat 6 hours 

NOTES: 

INITIAL 
FREQUENC 

Within 90 days of 
assignment to mobility 
positions or 90 days 
prior to PCSing to a CR 
HTA. 
Within 90 days of 

""''"'" Within 90 days prior to 
PCSing to fiT A. 

REFRESHER REMARKS 
FREQUENC 

Annual show of Allow elllra time for 
competency or as quantitative fit 
dkected by MAJCOM. testing (Q-r..TI)/ 

confidence exercise 
and CCA traini 

Within 90 days of arrival See Note 2 

Within 30 days of arrival See Note 2 
- topics should only 
include theater specific 
rocedures and NFT 

1. NBC Defense Training i~ required for military personnel and emergencY. essential dvllians in or deployable to chemical-
biological medium and high threat areas. • 
2. Initial tralning is required if there has been a break of36 months or more in I\"BC defense training. 
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NBC refresher training is at the discretion of the MAJCOMs, with the majority opting 
for annual refresher training through classroom trailling and exercise participation. Individual 
NBC proficiency training occurs through on -the-job-training and exercise participation. In 
addition, aircrews are required to conduct a one-time flight while wearing chemical defensive 
equipment. 

Unit Training. Units in or deployable to NBC threat areas must conduct the following training: 

CB Threat ,.,.., MINIMUM EXERCISE REQUIREMENTS 
Annually 
- Conduct attack response exercise implementing the base OPlan 32-1 and other 

Low contingency plans (i.e., NBC, terrorist, or conventional attack). 
AND 

- Conduct an attack response exercise fur units' mobility commitments based upon the 
threat at denlovment locations. 
Semiannually 
- Conduct attack response exercise implementing the base OPlan 32-l, BSP, and other 
contingency plans (i.e., NBC, terrorist, or conventional attack). One exercise can be 

Medium satisfied by a tabletop exercise. 
AND 

- Conduct attack response exercise for unit mobility commitments based on the threat 
at deployment locations. One exercise can be satisfied by a tabletop exercise. 
Semiannually 

High - Conduct attack response exercises implementing the base OPlan 32-1, BSP, and other 
contingency plans. 

Air Force major connnands have reported significant increases over the last three years 
in the number of people receiving equipment and procedures training as well as the number of 
hours spent for that training. 

Medical Training Initiatives. Following the Air Force Medical Service (AFMS) NBC Warfirre 
Defense Training Workshop in 1998, several training initiatives were prepared to meet gaps in 
Air Force chemical and biological medical defense training. Computer-based training tools for 
the AFMS re-engineered unit type codes, such as: (1) Patient Decontamination Teams. 
(2) Chemically Hardened Air Transportable Ilospita~ (3) Preventive and Aerospace Medicine 
(PAM) team training, (4) Bioenvironmental Engineering NBC team training, (5) PACAF 
AFMEDPAC 2000, (6) Continuing Medical Readiness NBC training, (7) NBC CD-ROM 
Toolboxes, (8) ACC/Force ProtectionBattlelab- Bio Agent detection training, and (9) NBC 
Defense Leadership Skills training were identified for contractor development. The Anny 
(funded by the AF) is the OPR for two other initiatives: .Medical Management of Chemical 
Casualties and the NBC CD-ROMs. Care providers who have not been afforded the opportunity 
to attend the Army MCBC Course will receive an instructor based course on medical manage­
ment of chemical and biological casualties training at their units. Overseas locations have 
priority over CONUS bases for this initiative. In addition, identified medical UTC teams will 
receive medical reference materials developed by the US Army and civilian contractors for 
training. 
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5.3.3 Navy 

Navy CBR-D training is conducted in two phases: individual and unit training. 
Individual training consists of attendance at formal school courses and completion ofbasic and 
advanced CBR Defense Personnel Qualification (PQS) training. Navy personnel also conduct 
periodic unit CBR Defense training and pre-deployment unit training exercises. 

Individual Training. The Navy provides initial entry-level CBR defense training to all 
officers and enlisted personnel in the accession programs. Enlisted personnel receive three hours 
of training (two hours in the classroom; one hour in the lab) focused on the use of personal 
protection equipment and survival skills, including a CBR-D "confidence" chamber exposure. 
Officers receive two hours of class time focused on personal protection equipment and survival 
skills. After reporting to designated units, Navy personnel also are required to complete basic 
and advanced CBR-D PQS training. 

Officer and Enlisted Personnel assigned to ship and shore billets requiring CBR-D 
expertise receive additional CBR-D related courses. These courses include the Disaster 
Preparedness Specialist Course and the CBR-D Operations and Training Specialist Course 
conducted at the U.S. Army Chemical School Additional CBR-D training is covered in the 
Repair Party Leader Courses conducted at various Fleet Training Centers. Officers receive 
additional CBR-D related training at the Damage Control Assistant Course, the ShlpOOard 
Department Head Course, the Prospective Executive Officer Course, and the Prospective 
Commanding Officer Course held at the Naval Education and Training Center Newport, Rl. 

Navy medical providers attend the Management of Chemical and Biological Casualties 
Course at the U.S. Army Medical Research Institute for Chemical Defense, Aberdeen Proving 
Grounds, Maryland and the U.S. Anny Medical Research Institute of Infuctious Diseases, Ft. 
Detrick, Maryland. 

Um't Training. Proficiency training is conducted at the unit level by Navy instructors who are 
graduates of the CBR-D Operations and Training Specialist Course conducted at the U.S. Army 
Chemical School Navy units conduct basic, intermediate, and advanced training exercises as 
part of the Training and Readiness Cycle prior to deployment. During the basic training phase, 
CBR-D training exercises are overseen by the appropriate Type Connnander and may involve 
additional unit training by CBR-D specialists from an Afloat Tnrining Group (ATG). During the 
intennediate and advanced phases of the training cycle, combat readiness is reinforced through 
Composite Training Unit Exercises ( COJ\.1PTUEXs) and Fleet Exercises (FLEETEXs). 

5.3.4 Marine Corps 

The Marine Corps' NBC training focuses on the ability to conduct operations 
throughout the battlespace with particular emphasis on amphibious deployment, littoral, and 
air/ground operations. The Marine Corps views NBC as an environment, similar to 
daylight/darkness and cold/heat. 
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Training requirements are derived from the Force Connnander' s Mission Essential Task 
Lists, Joint Universal Lessons Learned, Marine Corps Lessons Learned, Mission Need 
Statements, and Fleet Operational Needs Statements. Once validated, the trainillg requirements 
are introduced into the Systems Approach to Training (SAT) Process. 

One oftlre resuhs of the SAT process is the development of training tasks and standards 
that will fulfill the training requirements. These task lists and standards are incorporated into 
Individual Training Standards ( ITSs) for individual Marines and Mission Performance Standards 
(MPS) for Marine units. These ITSs and MPSs are published as Marine Corps Orders for 
standardization and compliance throughout the Marine Corps. 

The Marine Corps conduct training in two categories: Individual Training based on ITSs 
and Collective (unit) Training based on MPS~ Figure 5-l shows the individual NBC training 
provided to all Marines. 

Marine Battle Skills 
-- Standards Trained 

-Engage Targets with the M16A2 wearing a protective mask 
-Identify NATO NBC Markers 
--Don/Maintain the M17/M40 Field Protective Mask 
- Don Individual Protective Clothing to MOPP-4 
- Perform Basic Body Functions while in MOPP-4 
-- Identify Chemical Agents ~ 
- Decontaminate Skin/Personal Equipment AllAr~ Annual 
~- Decontaminate Crew-seiVed Weapons Requirements 
-- Exchange MOPP Gear , 
-- React to a Nuclear. Biological, Chemical Attack 
-Treat a Chemical Agent Casualty 

Figure 5-1. USMC Individual NBC Training 

Individual Training. Enlisted Marine entry level trainillg begins at recruit training or 
"Boot Camp" where Marines are introduced to the field protective mask and the gas chamber. 
All enlisted Marines then proceed to the School ofln:fantry (SOl). The training focus is 
surviving and functiolling in an NBC environment. Trairung transitions :from a 
classroom/academic environment to practical application/field environment to provide students 
more hands-on experience. 

Once Marines reach their units they begin the Marine Battle Skillo; Tmining program. 
Marine Battle Skills is a set of tasks which all Marines are required to be proficient in and are 
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evaluated annually. ::vlarine Battle Skills NBC training focuses on providing Marines the 
capability to survive as well as function in an NBC environment. 

Unit Training. Unit level (or collective) training includes classroom and field training and is 
included in unit training exercises and plans. (See figure 5-2.) Units are also required to meet 
very specific training standards. These requirements take the form of Mission Performance 
Standards (MPSs). Each type of unit in the Marine Corps has a set of MPSs assigned to it. 
These MPSs are published as 3500 Series Marine Corps Orders. 

MISSION PERFORMANCE STANDARDS 
-- Unit Collective Training requirements are based on Mission 

Performance Standards (MPSs) 
-- Each type of unit has a specific set of MPSs documented in a 

3500 series Order 
-- NBC Tasks are included in all MPS Orders 

-- Operate in MOPP-4 for 6 hours is the standard 

Figure 5-2. USMC Collective Training, NBC Requirements 

Each MPS Order includes NBC Tasks which the unit must accomplish. However, each 
set of requirements varies from unit to unit. For example, a Tank Battalion must be able to 
utilize the vehicle's NBC filtration system, decontaminate tanks, and operate tanks under NBC 
conditions. An In:funtry Battalion on the other hand has no requirement to decontaminate tanks, 
but does have to decontaminate crew served weapons. NBC evaluations are conducted annually 
for all Marine Corps units. Those units that are part of the Marine Corps' Unit Deployment 
Program (UDP) and designated Marine Expeditionary Units ( MEUs) are required to illldergo an 
NBC evaluation prior to deployment. 

5.4 NBC DEFENSE PROFESSIONAL TRAINING 

Public Law 103-160 requires all Services to conduct NBC defense professional t:raining 
at the same location. Currently, all Service training is co-located at the United States Army 
Chemical School at Fort McClellan, Alabama. Fort McClellan is scheduled for closure in FY99 
and new training facilities are planned to open at Fort Leonard Wood, Missouri. Each Service 
conducts their training with their own Service instructors. The experts who graduate from the 
Service's technical training and the Army's Chemical Defense Training Facility become 
instructors for their Service's unit training. The Defense Weapons School attached to the Field 
Connnand, DTRA at Kirtland AFB, New Mexico, conducts a nuclear hazards training course. 
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5.4.1 Joint NBC Defense Professional Training 

The JSIG has established a Joint Training Council (JIC) comprised of Service detachR 
ment representatives at the USACMLS to discuss issues pertaining to fucilities and range 
scheduling and any other training issues that impact the ability of the Services to conduct 
effi:ctive professional training. 

Information exchanges between the Services were fucilitated by the JSIG and plans put 
in place to review future doctrine and new equipment training plans. Discussion concerning a 
Joint instructor pool was shelved due to unique traitting requirements each Service possesses. 
The Army plans to consolidate common and shared (Chemical, Military Police, and Engineer) 
training. During consolidation traming sessions, students from professional development courses 
conducted by all tlrree schools will start at the same time, straining classroom and billeting 
resources. 

Joint Professional Military Education, Phases I and II, currently contains no NBC 
defense considerations or requirements. It is essential that officers of all Services assigned to 
joint staffs understand the NBC threat, are familiar with U.S. capabilities to detect and mitigate 
the threat, and comprehend their staff roles and responsibilities in dealing with NBC issues. The 
JSIG, along with the Services, Joint Staff, and CINCs will address these important short:fulls and 
requirements in the coming year. 

Within the joint medical arena, the US Army Medical Department sponsors the Medical 
Management of Chemical and Biological Casualties (MCBC) course, which provides training to 
DoD personnel. Additional infonnation on this course can be found in Section 5.3.1. Based on 
guidance contained in DoD Directive 6025.3, Clinical Quality Management Program in the 
Military Health Services (signed 20 July 1995), health care providers are directed to receive 
certification for assignments during military operations. This certification includes NBC defense 
training and provider courses where applicable. The medical commander will review certification 
annually. In addition, on 20 December 1995 the DoD completed DoD Instruction 1322.24, 
Military Medical Readiness Skill Training, which implements policy, assigns responsibility, and 
prescnbes procedures for developing and sustainmg comprehensive systems for providing, 
assessing, and monitoring military medical skills training essential for all military personnel, 
health care personneL and medical units. NBC defense training, to include chemical and 
biological warfure defense measures and medical specialty training such as casualty man agement, 
are specifically articulated in the instruction. 

All Medical Nuclear Casualty Trailling has been consolidated under the Armed Forces 
Radiobiology Research Institute in Bethesda, Maryland, where radiobiology education is made 
available in a Tri-Service fonnat. 

5.4.2 Army NBC Defense Professional Training 

US Army NBC Defense Professional Training presently takes place at Fort McClellan, 
Alabama. In June 1999, this training will begin moving to Fort Leonard Wood, Missouri. 
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Training consists of three enlisted/nonconnnissioned officer courses and two officer courses. At 
initial entry, enlisted soldiers receive training in chemical and biological agent characteristics and 
hazards, smoke and decontamination operations, chemical and radiological survey procedures, 
and individual protective clothing and equipment. This program provides 18 weeks of intensive 
training. culnllnating in live/toxic agent training in the Chemical Defense Training Facility. Toxic 
agent training is an integral. mandatory component of all professional courses. In October 1998, 
the initial entry enlisted training program was extended to 19 weeks to accommodate Army 
Values training. 

Standards Trained: 
Radiological Survey 

- Radiological Defense 

Initial Entry Training 
19 Weeks 

Chemical and Biological Agent Characteristics and Hazards 
Chemical and Biological Defense 

- Decontamination Operations 
- Smoke Operations 
- Individual NBC Protection 
- Chemical Defense Training Facility 

Figure 5-3. U.S. Army Entry Training 

Chemical Corps sergeants attend the 15 week Chemical Basic Noncommissioned Officer 
Course (BNCOC) where they are trained to be an NBC company squad leader and a non­
chemical company or battalion NBC NCO. Chemical BNCOC provides the NCO with the 
technical and tactical skills needed to advise company/battalion commanders in NBC operations 
and procedures, to train non-chemical soldiers in NBC avoidance, decontamination, and 
protective measures and to lead smoke/decontamination squads. 

Chemical Corps staff sergeants and sergeants first class attend the 13 week Chemical 
Advanced NCO Course (ANCOC) where they are trained to be an NBC platoon sergeant, an 
NBC NCO at brigade level, and an NBC NCO in a division or Corps level NBC element. During 
training they receive advanced technical operations, hazard estimates, logistics and maintenance 
management, combined arms operations, smoke and flame support, and training management. 

Chemical Corps lieutenants attend a 19-week officer basic course, 10-weeks during 
mobilization. Reserve Component officers must attend the resident course. The Maneuver 
Support Center (MANSCEN), to be established at Fort Leonard Wood, will instruct the 3-
weeks of common lieutenant training from the Chemical, Engineer, and Military Police schools. 
The Chemical Officer Basic Course (COBC) prepares lieutenants to serve as a Chemical Corps 
platoon leader or as a non-chemical battalion chemical staff officer/assistant operations officer. 
This course provides them with a fundamental knowledge of NBC agent characteristics and 
hazards, NBC recon (non-FOX), decon, and smoke operations, NBC staff functions, individual 
and unit tactical operations, and biological detection operations. This course includes classroom 
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instruction, hands-on equipment training, and field exercises. Completion of live/toxic agent 
training is a prerequisite fur graduation. 

Chemical Corps captains attend the 20- week officer advanced comse where they are 
trained to serve as the commander of a Chemical Company and as NBC staff officers at the 
brigade and division level. Instruction focuses on leadership, Anny operations, hazard pre dic­
tion, plamring and conducting NBC reconnaissance, decontamination, biological detection 
operations, and smoke and flame operations in support of maneuver units. Additionally, officers 
receive training in nuclear target analysis/vulnerability analysis, operational radiological safety, 
and environmental management Extensive use is made of computer simulations to reinforce the 
application ofNBC assets in support of tactical operations. The duration ofthis course will be 
cut to 18 weeks, beginning in October 1998. In the MANSCEN configuration due to begjn in 
March 1999 at Fort Leonard Wood, Missouri, the Chemical Officer will share training with 
Military Police and Engineer Officers in Common Training, Shared Tactical Training, and Battle 
Lab exercises. 

Standards Trained: 

- Leadership 
- Army Operations 
- Plan and Conduct NBC Reconnaissance 
- Decontamination Operations 

Officer Advanced Course 
Training 
19 Weeks 

Chemical and Biological Agent Detection Operations 
- Smoke and Flame Operations 

Nuclear Target Analysis/Vulnerability Analysis 
Operational Radiation Safety 
Environmental Management 
Chemical Defense Trnining Facility 

Figure 5-4. U.S. Army Officer Advanced Training 

Specialized professional training is conducted in stand-alone courses attended by DoD, 
Allied, and international students. These courses include: 

NBC Reconnaissance Operations (FOX) 
Radiological Safety (Installation level) 
Chemical Weapons Inspector/Escort (OSIA) 
Chemical Weapons Convention Module II 
Decon Procedures (Non-US) (GE, UK, h"'E) 
RADIAC Calibrator Custodian 
Biological Detection Specialist (BIDS) 
Master Fox Scout 
Long Range Biological Standoff Detection 

5.4.3 Air Force NBC Defense Professional Training 
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The Air Force training detachment at Ft. McClellan offers six separate in-residence 
courses designed to enhance the NBC proficiency of primary-duty AF Civil Engineer Readiness 
Flight personnel. These courses fulfill the dlifering needs of the total force, including Active 
Duty, Air National Guard. and Air Force Reserve. Further, the Air Force administers a career 
development correspondence course and two mobile courses in airbase operability and NBC cell 
operations. 

Each course contains a wide range of materials covering critical aspects of Readiness 
Flight operations in situations ranging from peacetime, military operations other than war, 
through wartime. The following is a synopsis of the NBC aspects of these courses. 

Training for persmmel being assigned primary readiness duties includes comprehensive 
coverage of agent characteristics and hazards (to include determination of incapacitation/ lethal­
ity levels); nuclear weapons effects and other specific hazards associated with ionizing radia tion; 
NBC detection and decontamination; contamination control and avoidance teclmiques; plotting 
and reporting procedures; detailed NBC persistency and duration ofhazard calcula tions; the 
inter-relationship between NBC defense and other passive defense activities ( e.g., camouflage, 
concealment, and deception, (CCD), dispersal, and hardening, etc.); and systematic analysis 
procedures for assessing the hazard and providing credible advice to commanders. 

Air Force leanllng theory emphasizes hands-on training, and the school makes extensive 
use of available training ranges and equipment. The school includes Chemical Defense Training 
Facility (CDTF) live agent training in five of six in-residence courses. Training is provided on 
every major piece of equipment available in the field today, including state-of-the-art items 
currently being fielded. 

The CE Readiness Flight Officer and 7-level Craftsman courses provide flight leaders 
and mid-level NCOs with the background and technical information that is necessary for 
effective management of the CE Readiness Flight and contingency response operations. 

Rea<tiness is the key to successful Air Force operations. Consequently, the various 
aspects of CE Readiness Flight operations, including NBC defense and depleted uranium 
awareness, are also topics of instruction at briefings for Air War College, Air Force Institute of 
Technology, or Joint Senior Leaders Course. 

The School of Aerospace Medicine at Brooks AFB teaches a variety of readiness 
courses to medical personnel. Courses-such as Bioenvironmental Engineering, NBC 
Battlefield Nursing, Preventive and Aerospace Medicine contingency training, Global Medicine, 
Military Tropical medicine, Medical Survival training, plus many others-are provided at the 
San Antonio, TX base. 

5.4.4 Navv CBR Defense Professional Training 

The Navy Construction Training Center Detachment at the U.S. Army Chemical School 
offers two courses of instruction for Navy Chemical. Biological and Radiological Defense 
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(CBR~D) speciafu.ts. The courses are open to Navy, Coast Guard, Military Sealift Command, 
and foreign military personne~ E~5 and above. Courses are designed to provide both afloat and 
ashore commands with individuals who can successfully perfonn their requisite duties in a CBR 
contaminated environment. In addition, the training enables CBR-D specialists to act as the 
primary CBR-D trainers for their respective commands. 

The trairring capitalizes on the unique capabilities of the Army Chemical School. In 
addition to classroom instruction, the Navy Detachment utilizes the CDTF for live agent train ing 
and the Bradley Radiological/Laser Laboratory for training in theory and equipment opera tion 
for radiological defense. Approximately 200 students graduate annually from the Detach ment' s 
courses. In addition to being fully qualified to conduct trainmg using the Army' s facil ities, the 
Navy Detachment actively participates as part of the Joint Training Council (JTC). 

In addition to CBR-D Specialist courses conducted at the US Anny Chemical School, 
the Navy has incorporated CBR-D readiness training into courses that are attended by 
personnel at all levels of professional development. 
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Course Name 

Recruit Trairllng CBR-D 

Damage Control" A" School 

Senior Enlisted Damage Control 

Hospital Corpsman" A" School 

Independent Duty Corpsman 

Management of Chemical Casualties 

Medical Affects oflonizing Radiation 

Radiation Health Indoctrination 

Radiation Health Officer 

CBR-D Command Center 

CBR-D Personnel Protection 

CBR-D Team Training 

Repair Party Leader 

Repair Party Officer Short Course 

Division Officer 

Damage Control Assistant 

Department Head 

Executive Officer 

Commanding Officer 

Course Location 

~avat Training Center Great Lakes, IL 

~aval Training Center Great Lakes, IL 

Fleet Training Center San Diego, CA 

Naval Training Center Great Lakes, IL 

Naval School of Health Sciences San Diego, CA 
and Naval School of Health Sciences Portsmouth, VA 

U.S. Army Medical Research Institute for 
Chemical Defense, Aberdeen Proving Ground, MD 

Armed Forces Radiobiology Research Institute 
Bethesda,MD 

Naval Undersea Medical Institute Groton, CT 

Naval Undersea Medical Institute Groton, CT 

Naval Construction Training Center Gulfjmrt. MS 

Naval Construction Training Center GulfPort, MS 

Naval Construction Training Center GulfPort, MS 
and Naval Construction Training Center Port Hueneme, CA 

Fleet Training Center San Diego, CA Norfolk, VA 
Mayport, FL Ingleside, TX Pearl Harbor HI 
Yokosuka, Japan 

Surface Warfure Officers School Newport, RI 

Surfu.ce Warfare Officers School Newport, RI 

Surfu.ce Warfare Officers School Newport, RI 

Surface Warfare Officers School Newport, RI 

Surface Warfare Officers School Newport, RI 

Surface Warfare Officers School Newport, RI 
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5.4.5 Marine Corns NBC Defense Professional Training 

The Marine Corps NBC Defense School at Ft. McClellan consists of an Enlisted Basic 
NBC Defense Course, and an Officer Basic NBC Defense Course. In addition to the courses 
conducted by the Marine Corps NBC Defense Schoo~ Marines attend three other functional 
courses (Chemical Officer Advanced Course, NBC Reconnaissance Course, and the 
Radiological·Safety Officer Course) conducted by the Army Chemical SchooL 

The USMC Enlisted Basic NBC Derense Course trains approximately 200 NBC 
specialists in a comprehensive 10 week program covering all the ITSs specified in MCO 
1510.71. The curriculum includes 108 hours of instruction on how to conduct NBC training. 
This training provides Marines with the tools they will need on a daily basis as they perfonn their 
primary peacetime mission of conducting NBC Defense training to their units. The course is 
divided into six blocks of instruction as shown in Figure 5-5. 

NBC Defense School 

-- USMC School co-located at Ft. McClellan 
-- Course length increased from 7 to 10 weeks in 1994 
1. Basic NBC Skills 70 hours 
2. Chemical/Biological 64 hours 
3. Radiological 48 hours 
4. Equipment Maintenance 59 hours 
5. Decontamination 32 hours 
6. Conduct of NBC Training 108 hours 

FOCUS: TRAIN-THE-TRAINER 

PROVIDES: NBC EXPERTISE TO 
THE OPERATIONAL FORCES 

--Emphasizes Field Training and Practical Application 

Figure 5~5. USMC Individual Training (Enlisted NBC Specialists) 

Training For NBC Officers. Establishment of a Marine Corps Basic NBC Officer Course is 
complete. This course, shown in Figure 5-6, provides the requisite NBC skills to newly selected 
Marine Corps NBC Defense Officers. The first course will begin began in June 1997. All 
Marine NBC Officers are Warrant Officers, usually selected from NBC Defense specialist 
enlisted ranks. As Warrant Officers, they focus entirely on technical expertise, NBC Defense 
training, and supervision of enlisted NBC Defense specialists. In the past, Warrant Officers 
relied on the trallllng they had received as enlisted NBC Defense Specialists and on-the-job 
training. However, the new NBC Defense Officers Course will be focused specifically towards 
Warrant Officers and will build on previous training received. NBC Officers also attend the 
Anny' s Chemical Officer Advanced Course and Joint NBC courses as part of advanced Military 
Occupational Specialist ( MOS) training. 
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New NBC Defense Officer Course on-line June 97 (7 weeks) 

-- Basic NBC Skills 
-- Chem/Bio Hazard Prediction 
- Radiological Hazard Prediction 
-- Radiological Monitor/Survey/Recon 
- Operational Aspects of Radiation 

(computation of dosage and rates) 
- Decontamination Operations 
- NBC Defense Administration 

-- Emphasizes Field Training and Practical Application 

44.5 hours 
44.5 hours 
29.5 hours 
32.5 hours 
18.5 hours 

14.5 hours 
48.0 hours 

Figure 5-6. USMC Individual Training (Training for NBC Officers) 

5.5 TRAINING IN A TOXIC CHEMJCAL ENVIRONMEI'>T 

In 1987 the Army established the Chemical Defense Training Facility (CDTF) at Fort 
McClellan, Alabama. (A discussion of the transfer of the CDTF from Fort McClellan to Fort 
Leonard Wood is provided in Section 5.3.1 above.) The CDTF allows personnel to train in a 
real toxic agent environment. Since its opening, the Anny has used this valuable resource to 
train over 47,000 U.S. and Allied members from all Services. Training philosophy demands that 
the military train the way it fights. The CDTF promotes readiness by providing realistic training 
in the areas of detection. identification. and decontamination of chemical agents. The training 
develops confidence in chemical defense tactics, techniques, procedures, and chemical defense 
equipment. Instructors ensure that trainees can adequately perform selected tasks on a 
chemically contaminated battlefield. To date, the CDTF has maintained a perfect safety and 
environmental record. 

Enrollment at the Joint Senior Leaders Course and the Toxic Agent Leader Training 
Course at Fort McClellan continues to be in demand. Over 1,200 active and reserve 
commanders, service leaders, and toxic agent handlers from each of the services have attended. 
These personnel become very fumiliar with NBC considerations. In addition to this training 
opportunity, toxic chemical environment training provides senior officers, commanders, and 
future specialists confidence in their doctrine, warfighting techniques, and the equipment they 
fight with in the face of challenges presented by NBC contamination. 

There is growing international interest in CDTF training participation. Gennany has been 
taking advantage of this training opportunity for about six years. The United Kingdom now uses 
this facility for training. Law enforcement agencies and other first responder-type agencies have 
also participated in the training. 
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5.6 INTEGRATION OF REALISMIW ARGAMES/EXERCISES 

5.6.1 Simulations and Wargames 

Incorporation of NBC features into relevant simulations, including portrayal ofNBC 
weapons effects is essential. Currently, there are several engineering level models available that 
represent the fluid dynamics ofNBC contamination. However, relatively few robust represen ta­
tions of NBC effects have been fully implemented in wargames and analytical models used by 
DoD. The Concepts Evaluation Model (CEM), used by the Anny Concepts Analysis Agency, 
captures NBC effects off-line. Corps level models such as Vector-In-Command (VIC) and 
Division models such as Combined Anns and Support Task Force Evaluation Model 
(CASTFOREM) have some NBC capabilities that must be continually improved. JANUS, a 
division BDE level mode~ also has some NBC capabilities that arc being improved and upda ted. 
Force Evaluation Model (FORCEM) has been modified for theater level effucts. The con­
figuration controlled version of Tactical Warfare (TACW AR) has within it a chemical module 
for theater level chemical effects that is under examination by the Joint Staff and OSD for its 
ability to accurately model the effects of chemicals on a theater level war. 

Incorporation of NBC features in relevant models, including faithful portrayal ofCB 
aerosolization and electromagnetic pulse (EMP) effects is essential. The incorporation of CB 
weapons into Janus-A for the Louisiana Maneuvers (LA.VI) and the ongoing iteration of the 
Army's Total Army Analysis (TAA) process using FORCEM, mark the first time major deci­
sions have considered CB weapons as a part of the standard battlefield. ACES, an Air Force 
Command Exercise System, is a family of joint wargames which currently has robust nuclear 
simulations with chemical and biological planned for the near future. All existing models need to 
be modified in the biological area. To date, there has been limited model modification for 
biological effects except for the current modifications ongoing to Janus. 

Each of the services conducts wargarnes, which incorporate NBC in the scenarios, in 
their respective senior level service schools. The Joint Land, Aerospace, and Sea Simulation 
(JLAS), a joint exercise with all the senior service schools participating, and hosted by the Air 
Force Wargaming Center at Maxwell AFB, Alabama, incorporates electronic simulation of the 
NBC environment. EUCOM conducted AGILE LION 97 exercise in a Marine led JTF that dealt 
with a nuclear reactor accident humanitarian assistance operation in Lithuania. The Navy has 
conducted a Naval Battle Analysis to provide a tool to analyze the effects of CB agents on 
Naval operations and permit the incorporation of realistic assessments of CB war:fure effects into 
Naval wargames. As a result, the Vapor, Liquid, and Solid Tracking (VLSTRACK) Model has 
been integrated into selected wargames and demonstrated to participants. In conjunction with 
the U.S. Anny Center fur Anny Analysis (CAA), USANCA sponsored ATOM!UM 97, a 
NATO Partnership for Peace (PfP) political military game involving low-level radiation which 
included the participation of PfP nations and Russia. 

Current training exercise gaming simulations have not received sufficient funding to 
adequately portray and challenge commanders and stafl.S to apply NBC defense training doc trine 
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and leader-development training strategies to prepare their forces to maintain operational 
continuity and achieve mission success in an NBC and smoke/obscurant environment. To be an 
effective training mechanism. these simulations must challenge traitllng audiences to under stand 
adversaries' NBC intent and capabilities. Simulations must also allow players to visualize how 
NBC capabilities affect the battlespace, friendly courses of action, and operation plans. 
Additionally, effective simulations must allow players to apply NBC dc:funsc principles and 
capabilities to set conditions for mission success against NBC capable threats. Ganring sinru­
lations (Joint Simulation, Warfighter Simulation 2000, and Combined Anns Tactical Trainer) are 
being developed that will accurately replicate the NBC hazards and smoke conditions of future 
battlefields and their effects on friendly systems. Only then can commanders and staffs train and 
develop required high order battlefield cognitive skills that will allow full integration of enemy 
intent and capabilities, NBC environment effects, and friendly force capabilities into the 
development of a wllming plan. 

There is currently no standardized instrumentation system (IS) that can realistically 
portray all facets of Nuclear, Biological and Chemical trainillg to train the total force. The U.S. 
Army Chemical School is developing NBC Recon training devices for the detection and tracking 
of simulated NBC contamination at Maneuver Combat Training Centers ( CTCs) and home 
station training areas. Proposed training IS will retrieve, process, and calculate digital contami­
nation data for maneuver units and will also include AAR feedback in the areas of NBC casu­
alties, change of custody, and reaction procedures during NBC attacks and operations. This IS 
would provide a realistic replication ofNBC contamination as portrayed on the battlefield. 
Resourcing will be pursued to field proposed training devices at CTCs and other locations. 

5.6.2 Joint NBC Training/Joint and Combined Exercises 

Chairman of the Joint Chiefs of Staff (CJCS) Exercise Program. Joint NBC defense training 
objectives must be incorporated into the CJCS Exercise Program. This program includes three 
different types of exercises: 

(1) Positive Force (PF) exercises are large scale Command Post Exercises that normally 
consider national level issues such as mobilization and deployment. During PF 98 
(Mobilization) and PF 99 (Deployment), Atlantic Command (ACOM), in its role as the 
force provider, ensures that deploying units and personnel are certified as combat ready. 
Although an integral part of this certi£cation procedure is determining unit, personne~ 
and equipment operational readiness under NBC conditions, ACOM is not adequately 
staffed or organized to perform this certification. 

(2) Positive Response (PR) exercises normally consider strategic level nuclear issues. In 
addition to considering command and control of nuclear forces, these exercises deploy 
and backup national connnand and control personnel and systems annually. Capabilities 
of these redundant systems are equally applicable during chemical and biological 
scenarios as they are during nuclear scenarios, but chemical and biological scenarios are 
not adequately exercised. 

(3) The No-Notice Interoperability Exercise (NIEX) program continues to focus on our 
ability to interdict the proliferation of nuclear, chemical, and biological weapons. In 
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1995, the NIEX requiTed the interagency process to respond to a foreign nation's 
request to interdict and recover three stolen nuclear weapons. National level forces were 
deployed in response to this crisis. The 1996 NIEX tested our nation' s ability to respond 
to a crisis involviDg biological weapons. The Chainnan of the Joint Chiefs' 1998 
requirement for innnediate action on WMD and NBC defense operations mandates 
integration of these topics into all futures NIEXs. 

Joint Vision 2010 provides the operational based templates for the evolution of our 
Armed Forces to meet challenges posed by an adversary' s use of weapons of mass destruction. 
N 2010 serves as the Doctrine, Training, Leader-development, Organization, and Material 
requirements (DTLOM) benchmark for Service and Unified Command visions. The NBC 
defense cornerstone resource for this vision of future warfighting embodies three required 
operational imperatives: 

First, and most importantly, CJCS and Service leaders should recognize that NBC 
strategic and operational level of war expertise is an essential resource reqcirement in the Joint 
Warfighter Center (JWFC) and USACOM Joint Training and Analysis Center (JTASC). 
Success for Joint Vision 2010, a strategy centered on capabilities-based forces, requiTes these 
organizations to successfully accomplish their respective joint NBC defense doctrine, training, 
and leader development roles, and for USACOM to accomplish its NBC defense mission as 
force provider, furce trainer, and force integrator. NBC expertise at all levels and from all 
Services is paramount. 

Second, Unified Commands should sta:fftheir organization appropriately with the right 
expertise to meet current and future requirements to shape and respond to NBC challenges. 

Third, doctrine, training, and leader-development traiDing strategies should facilitate 
sophisticated battlefield visualization and situational awareness proficiency, allowing 
commanders and staffs to conduct service, joint, and combined operations in an NBC 
environment. 

The Chairman of Joint Staff published Master Plan Exercise Guidance in May 1998. This 
guidance provides exercise objectives to the CINCs. This guidance provided specific 
counterproliferation objectives. NBC Defense and Force Protection were identified as the 
Chairman's top tnrining issues. This guidance will influence and gcide development ofCINC 
exercises and training, which will be conducted in Fiscal Year 2000. 

Army. The Anny emphasizes integration of NBC defense training in unit rotations at the 
Combat Training Centers (CTCs). These centers include the National Training Center (NTC), 
Joint Readiness Training Center (JRTC), the Combat Maneuver Training Center (CMTC), and 
the Battle Command Training Program (BCTP). 

The Army continues to see negative NBC training trends at the company, battalion. and 
brigade level. This inferior performance at the CTCs is directly attributable to the lack of 
homestation NBC training. These results clearly indicate that there is a dire need to educate 
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senior leaders on influencing homestation training through providing command emphasis and 
dedicated resources to conduct NBC training. Conversely, units that (1) have the necessary 
connnand support and equipment, (2) balance NBC wit1lln their overall training requirements, 
and (3) execute according to approved trallring plans, are able to survive and continuously 
operate in a simulated NBC environment. However, increasingly constrained training resources 
limit NBC training to fundamentals.- This often means training consists only ofNBC survival 
and not training for continuous operations in an NBC environment. 

Air Force. NBC warfare defense preparedness is an integral part of periodic Operational 
Readiness Inspections conducted by MAJCOM Inspectors General. Realism is injected into 
these scenarios using a simulated wartime environment including the use ofbomb simulators, 
smoke, and attacking aircraft. Personnel are tasked to perform war skills while in their full 
complement of protective equipment. Additionally, Air Force units participate in major joint and 
combined exercises that incorporate realistic NBC situations. Following are examples that 
descn"be exercises incorporating NBC situations: 

• TEAM SPIRIT- Pacific Air Forces (PACAF) Joint/combined large-scale air, sea, land 
exercise to demonstrate US resolve in South Korea. 

• ULCHI FOCUS LENS - PACAF Joint/combined connnand and control exercise 
conducted in conjunction with the Republic of Korea' s national mobilization exercise 
''ULCHI." 

• FOAL EAGLE - PACAF Joint/combined rear area battle and special operations field 
training exercise. 

• EFX- Air Combat Command sponsored expeditionary force projection exercise. 

Navy. Due to the unique nature ofNaval force deployments, CBR defense training is conducted 
whether platforms are operating independently or in a group. During scheduled CBR defense 
training periods, realism is stressed and CBR defense equipment is used extensively. 

Naval units conduct basic, intermediate, and advanced training CBR-D exercises prior to 
deployment. During the basic training phase, CBR-D training exercises are overseen by the 
appropriate Type Commander and may involve additional unit training by CBR-D specialists 
from Afloat Training Groups (ATG). During the intermediate and advanced phases of the 
training cycle, combat readiness is reinforced through Composite Training Unit Exercises 
(COMPTUEXs) and Fleet Exercises (FLEETEXs). 

The exercises conducted by deploying Battle Groups and Amplubious Readiness Groups 
during pre-deployment Composite Training Unit Exercises and Fleet Exercises are designed to 
meet CINC training requirements for furces in the deployment area of responsibility. 

Naval CBR-D scenarios are also incorporated into the "Global" Wargame conducted 
annually at the Naval War College in Newport, RI. The CBR-D scenarios addressed at "Global" 
are directed at strategic decisionmakers and National Connnand Authorities. 
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Marine Corps. The Marine Corps incorporates NBC trairring into combined arms exercises at 
the Marine Corps Air Ground Combat Center in Twenty Nine Palms, California. Battalion level 
unit exercises are also conducted during Korea and Thailand Incremental Trallllng Programs 
where units deploy and exercise various tasks. Like the Air Force and Army, the Marine Corps 
also participated in major joint/combined exercises. Mission, threat, and task organization 
determine the level. During FY98, the Marine Corps incorporated NBC defense training into 
the following exercises: 

• JTF Exercise United Endeavor • Bio 911 
• Ulchi Focus Lens 98 • Azure Haze 
• FoalEagle • Urban Warrior 
• IMEFEX • Chern War 2000 
• Keystone 98 • Brave Knight 
• Globa12000 • Agile Lion 

It should be noted that all Marine Corps units must also conduct quarterly NBC 
exercises. Evaluations include operational, administrative, and logistical functional areas. These 
exercises incorporate realistic NBC defense training into the exercise scenario to enhance the 
value of the exercise. 

5.7 L'IITIATIVES 

5.7.1 Joint 

Doctrine. Initiatives in Joint NBC defense doctrine are detailed in section 5.2. 

Modeling. At the request of the Deputy Assistant Secretary of Defense for Counterproliferation 
and Chemical and Biological Defense, DATSD(CP/CBD), the JSIG has established a 
Conunodity Area (CA) for CB M&S and appointed the Navy to be the lead service. Unlike 
other connnodity areas, which manage advanced development programs, the M&S CA will 
primarily develop joint requirements, identifY funding requirements to improve training and 
doctrine development, and promote standardization. 

To support the M&S CA, the JSIG has tasked a contractor to develop a CB M&S 
Master Plan. When completed and approved, the plan will form the basis for future M&S R&D 
conducted by both the JSIG and JSMG. Initial findings from the Master Plan will be used to 
refine the M&S portion of the Modernization Plan in the second quarter FY99. 

The DATSD(CP/CBD) has initiated a study to evaluate the suitability ofVLSTRACK 
and HPAC for operational analysis. A study advisory group has been formed to evaluate the 
study and reconnnend how to consolidate the capabilities of the two models into a single system 
and reduce future duplication of developmental effort. 

The Counterproliferation Review Council (CPRC) V&V Standards Working Group will 
be initiating a process in FY99 to standardize the V&V ofCB models. This effurt should 
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improve overall V&V activities, allow model~to-model comparisons and simplify eventual 
accreditation for various applications. 

JCATS, JW ARS and JSIMS are the future joint models for constructive and virtual 
combat simulation for training and analysis applications. Plans to incorporate CB defense effects 
into these models were initiated in FY98. VLSTRACK has been loosely coupled to JCATS to 
demonstrate the ability to add bigh resolution CW effects. The JSIG will be funding the 
continuation of this effort in FY99 and beyond. A contractor has been tasked by the JW ARS 
program office to develop a plan for incorporating CB effects into JW ARS. 

The JSMG is sponsoring a program to develop models to evaluate effects ofCB defense 
at APODS and SPODS. 

Training. 

5.7.2 Army 

In an effort to refine doctrine and training, the Anny is quanfi1Ying the impact ofNBC 
environments on combat operations. Two programs have been executed to achieve this goal: 
(1) Combined Anns in a Nuclear/Chemical Environment (CANE). and ( 2) Physiological and 
Psychologjcal Effects of the NBC Environment and Sustained Operations on Systems in Combat 
(P2NBC2). These Force Development Testing and Experimentation (FDTE} evaluations have 
improved our understanding of individual and unit operations and performance degradation 
while in MOPP. The CANE FDTE evaluations quantified field data that commanders can use 
for planning, training, and decision making to respond to the threat. 

The Army, as proponent for CANE tests, has completed five field evaluations (mechan~ 
ized infantry squad/platoon in 1983, tank company team in 1985, armor heavy battalion task 
force in 1988, light infuntry furces in 1992, and air derense artillery in 1993). The Army bas 
established the Chemical Vision Implementation Plan (CVIP} a systematic review process to 
ensure identified deficiencies are addressed and corrected. The Conunandant of the Anny' s 
Chemical School reviews the CVIP annually. Army field manuals are then revised to address 
deficiencies identified in CANE tests. 

Before CANE FDTEs were conducted, connnanders' training in a simulated NBC 
environment had an indication of the degradation that MOPP places on their operations. They 
were aware that training could maximize proficiency, but they lacked the feedback to direct that 
training. Consequently, training was often sporadic and incomplete. 

The Army is now implementing several training guidance improvements by: 

• Providing heightened command emphasis to unit commanders on NBC threat with 
attention to Third World countries; 

• Simulating NBC environments in training; 
• Continuing emphasis and effort to integrate safe, realistic NBC defense in all trahring. 

5-26 



NBC DejeJJSe Readiness and Training 

5.7.3 Air Force 

The Air Force currently has three training and readiness initiatives underway and 
continues to improve its professional training. 

The Civil Engineer Readiness Technical School implemented an advanced scenario­
driven exercise in the CDTF revolving around a terrorism incident involving chemical muni tions. 
This training is provided to advanced students and differs from the lock step training provided to 
Apprentice-level students. The scenario will be reviewed/revised annually during the respective 
course reviews. Air Force instructors are qualified to conduct joint classes at the CDTF and are 
fully integrated into CDTF opemtions. Reactiness instructors lead Air Force students from five 
of six residence courses through the training and also assist the other services with their training 
requirements. Additionally, they provide an orientation ofNBC defense concepts and live-agent 
training in the CDTF for key Air Force persmmel during the semi-annual Joint Senior Leaders 
Course. 

The school revised its courses of instruction effective October 97 to comply with 
changes to the Specialty Training Standard (STS) resulting from the Readiness Utilization and 
Training Workshop held in October 1996. The new STS requires Readiness students and 
personnel be highly quali£.ed in chemical-biological warfare operations, including conducting and 
advising leaders on hazards analysis and the use of emerging detection and plotting technologies. 

Air Force Readiness personnel enrolled in correspondence courses for upgrade training 
to the five skill level will soon be able to complete the course on interactive CD-ROM including 
full motion-video and soWJd. The course is presently available only in a paperback version, 
which will continue to remaiD available fur a limited period after the CD-ROM release. 
Interactive courseware development began in FY97 and is expected to be completed by FYOO. 

The Air Force NBC Ability to Survive and Operate (ATSO) Working Group (WG) 
(IPT) is a cross-functional furum that identifies and tracks AF NBC defense action items. 
Current NBC defense training initiatives tracked by the WG include the following: 

• Implement a chem-bio protective mask quantitative fit training (QNFT) program to 
maximize protection by ensuring personnel attain the best fit possible 

• Enhance Civil Engineer Squadron Commanders Course to put more emphasis on NBC 
defensive operations; provide an overview of Air Force Manual (AFMAN) 32-4019, 
Chemical-Biological Waifare Commander's Guid(fto include the Vulnerability 
Assessment Too~ and new consequence management (CM) requirements 

• Enhance Air Force Group Commanders Course to include new CM requirements 
• Enhance On-Scene Connnanders Course to include new CM requirements 
• Develop a multimedia training fonnat for AFMAN 32-4019 
• Develop AFMAN 32-4019 training for Readiness personnel 
• Incorporate AFMAN 32-4019 training in Air Force SILVER FLAG training site 

curriculum 
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• Incorporate depleted uranium training in initial and refresher NBC defense training; NBC 
readiness training plans (RIPs) have been revised and depleted uraniwn awareness is 
beginning to be taught at AF installations 

• Provide robust DU training to personnel who have a greater risk of exposure to DU on 
the battlefield; AF special operations personnel are reviewing functional pipeline courses 
and evaluating new DU training requirements in the NBC RIPs 

• Enhance AF NBC defense unit training to allow for increased emphasis on NBC 
defensive posture during unit traiillng. 

Additionally, the AF Medical Service has developed, or is in the process of developing, 
NBC Defense Tmining contract SOWs for eleven initiatives. Paragraph 5.3.2lists all eleven. All 
are being managed by HQ AETC/SGP and HQ USAF/SGX. 

5.7.4 Nayy 

The Navy's main initiative is the integration ofCBR-D requirements in the tactical 
training strategy. These requirements are executed via the interdeployment training cycle's 
aggressive training and material readiness program. Additionally, the supplemental funds made 
available from the FY96 National Defense Authorization bill have been utilized to upgrade 
existing training aids and delivery of training support equipment to all units. 

Additionally, the Kavy' s basic NBC defense course has been incorporated in OOth officer 
and enlisted accession training curriculums. In conjunction with this initiative, the same course 
taught at the fleet training centers has been restructured to improve throughput. The Navy 
Environmental Heahh Center, Norfolk, Virginia, is in the process of implementing a training and 
consultation team at the Navy Environmental and Preventive Medicine Unit (NEPMU) #2 in 
Norfolk, Virginia and NEPMU#5 in San Diego, California. These teams will provide Navy 
Medical Department personnel with the training and consultation necessary to ensure effective 
medical management of casualties caused by chemical, biological, radiological, and 
environmental (CBRE) exposures. 

The Navy is also working to improve Joint CBR Defense Doctrine. The Navy is 
actively supporting a Joint Service Integration Group (JSIG) and Air Land Sea Application 
Center (ALSA) initiative to streamline the development of multi-service CBR-Defense tactical 
publications. The implementation of the JSIG/ ALSA process in FY99 will provide a method 
for implementing service specific CBR-D reqWrements into Tat:tical Training Publications used 
by all services. 

5. 7.5 Marine Corps 

During FY98 the Marine Corps Chemical Biological Incident Response Force (CBIRF) 
continued to refine its tactics, teclmiques, and procedures to respond to the growing biological 
and chemical terrorist threat. The CBIRF was activated April!, 1996 and has deployed to the 
Olympics in Atlanta, the Presidential Inauguration, the Summit of Eight Conference in Denver, 
Colorado, two State of the Union Addresses, the Papal Visit to St. Louis, and numerous other 
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exercises to include Agile Lion, Bold Endeavor, and Ill Wind. A CBIRF detachment was 
deployed in support of Operation DESERT THUNDER. The CBIRF was a primary participant 
in both the BI0-911 Advanced Concept Technology Demonstration {ACID) and the Port and 
Airfield ACTD. 

National Asset Activated 1 April 1996 

-- Provides an operational force to rapidly respond to WMD 
incidents 

-- Tests New Equipment, Procedures, and Techniques 
- Provides Consequence Management training to Marine 

Forces through Mobile Training Teams 
--Assists Unit/Facility Vulnerabilities to Enhance 

Force Protection Planning 
-- Works with other Emergency Response Agencies 

FORCE MULTIPLIER FOR THE MAGTF. 

Figure 5-7. Chemical/Biological Incident Response Force (CBJRF) Role in Training 

The CBIRF focuses on consequence management to terrorist-initiated NBC incidents. 
The CBIRF is a national asset, to be globally sourced to Marine Force Commanders and 
National Connnand Authority for duties as the President may direct. The CBIRF consists of 
360 skilled and trained Navy and Marine personnel, organized into five elements: Headquarters 
(including a Reach-Back Advisory Group), Security, Search and Rescue, Service Support, Force 
Protection (Reconnaissance/Decontamination) and Medical. The CBIRF has state-of-the-art 
detection, monitoring, medical and decontamination equipment and is prepared for operations in 
a wide range of military-civilian contingencies. In addition to the CBIRF' s capabilities to 
respond to chemfbio incidents it serves as a training asset to the operational forces. The CBIRF 
will provide mobile training teams to various units to provide advanced consequence 
management. This will provide operational forces with the most up-to-date techniques, tactics, 
and procedures developed by the CBIRF. CBIRF also assists in Unit/Facilities Vulnerability 
Assessments to enhance force protection. The bottom line is that the CBIRF serves as a force 
multiplier to the MAGTF. 

Marine Corps FY98 Accomplishments: 

• Revised Marine Ccrps NBC Specialist Individual Training Standards (ITS), 
(MCO 1510.71) on 5 August 98. 

• Conducted a Marine Corps-wide Table of Equipment and Table of Organization Review. 
• Participated in Joint Marine Corps and Navy shipboard decontamination exercises with 

7th Fleet. 
• Develnped an Enhanced NBC Capability Set for MEUs. 
• Developed and initiated CBIRF training packages for MEUs. 
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• Published MCWP 3-37, MAGTF NBC Defense, September 1998. 
• Conducted and managed the Joint Service Mask Surveillance and Testing Program. 

Marine Corps FY99 Initiatives: 

• tntegration ofNBC defense procedures in Mffision Oriented Tasks (Garrison and Field). 
• Conduct USMC NBC Defense Course Content Reviews based on revised ITSs and 

emerging NBC equipment requirements. 
• Continue development of USMC NBC Staff Planning follow-on course, a training course 

to prepare NBC defense officers and NCOs to assist in the staff planning process. 
• Establishment of combat training package for ISMs for resetve forces and follow-on 

forces in the event ofhostilities involving an NBC threat. 
• Continued Annual Joint Marine Corps and Navy shipboard decontamination exercises 

with 7th Fleet. 
• Continue participation in a bilateral exchange program with the Republic of Korea 

(ROK) Chemical Corps. 
• Conduct Front End Analysis for an NBC SNCO Advanced Course. 
• Continue development of an "Enhanced NBC" capability for ME Us. 

5. 7.6 Emergency Response: Army Medical Response 

The AMEDD continues to be involved in supporting DoD and federal counter terrorism 
initiatives and contingency operations related to NBC threat agents, mainly with elements of the 
Medical Research and Materiel Command (MRMC). The following offices and agencies have 
required AMEDD assistance: DoD SOILIC, J4 Medical Readiness, U.S. Army Teclmical Escort 
Unit, US Department of State, Federal Bureau of Investigation, Department of Health and 
Human Services, Office of Emergency Preparedness, and the U.S. Marine Corps CBIRF, 

The U.S. Anny has recently published AR 525-13, Antiterrorism Force Protection 
(ATIFP): Security ofPersonne~ Information, and Critical Resources from Asymmetric Attacks, 
dated 10 September 1998. From this regulation it is assumed that U.S. Army medical treatment 
facilities and clinics will be called upon to provide assistant to civilian first responders if a WMD 
terrorist act occurs and to provide emergency room and inpatient treatment for both eligible 
DoD beneficiaries and civilian casualties. This regulation specifically states that the Surgeon 
General (TSG) will: 

a) Establish policy and guidance on the management and treatment of conventional and 
nuclear, biological, and chemical (NBC) casualties. 

b) Coordinate emergency medical NBC response capabilities worldwide with other DoD, 
Joint, Federa~ state, local and HN agencies. 

c) Maintain medical NBC response teams to address nuclear, biological/emerging infection, 
chemical accidents/incidents worldwide 

d) Provide chemical and biological analysis ofbiomedical samples from patients/decease to 
assist in the identification of agent(s) used against U.S. personnel 

e) Provide guidance on the vaccination and prophylaxis against biological warfare agents. 
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The Office of the Surgeon General is currently updating Army Regulation 40-13, 
Nuclear/Chemical Accident Incident Response, to include all medical teams which could 
potentially be available to support civil authorities in the event of a terrorist attack with 
Weapons of Mass Destruction (WMD). The regulation will also include the Army policy for 
fixed facility medical treatment fucilities in support oflocal domestic first responders. 

The AMEDD has formed Specialty Response Teams ( SRTs). These teams provide a 
rapidly available asset to complement the need to cover the full spectrum of military medical 
response-iocally, nationally, and internationally. These teams are organized by 
USAMEDCOM subordinate commands; they are not intended to supplant TOE units assigned 
to Forces Command or other major commands. The regional medical commands ( RMCs), the 
United States Army Center for Health Promotion and Preventive Medicine (USACHPPM), and 
the US Army Medical Research and Materiel Command (USAMRMC) commanders organize 
SRTs using their table of distnbution and allowances (TDA) assets. These teams enable the 
commander to field standardized modules in each of the SRT areas to meet the requirements of 
the mission. Members of the US Army Reserve (USAR) may be relied upon to provide a variety 
of functions in support of the various SRT missions. All SRTs will be capable of deploying 
within 18 to 24 hours of notification. The two SRTs that can support NBC are the Special 
Medical Augmentation Response Team- Preventive Medicine (SMART -PM) and the Special 
Medical Augmentation Response Team- Chemical/Biological (SMART -CB). 

The mission of the SMART -PM is to provide initial disease and environmental heahh 
threat assessments. This is accomplished prior to or in the initial stages of a contingency 
operation, or during the early or continuing assistance stages of a disaster. The SMART -PM 
can: 

• Perform on-site initial health threat assessments, limited and rapid hazard sampling, 
monitoring, and analysis, health risk characterization, and needs assessment for 
follow-on PVNTMED specialty support in the AO. 

• Prepare PVNTMED estimates. 
• Perform analysis o~ but not limited to--

- Endemic and epidemic disease indicators within the AO. 
- Environmental toxins related to laboratories, production and manufacturing 

facilities, nuclear reactors, or other industrial operations. 
- Potential NBC hazards. 

• Provide medical threat infonnation and characterize the health risk to deployed 
forces or civilian populations. 

• Provide guidance to local health authorities on surveying, monitoring, evaluating, 
and controlling health hazards relative to naturally occurring and man-made disasters. 

• Assist local health authorities in surveying, monitoring, evaluating, and controlling 
health hazards relative to naturally occurring and man-made disasters. 

In general the SMART -PM team provides augmentation and public heahh and 
environmental engineering expertise in the following areas: 
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( 1) ISO 9000 Accredited Laboratories 
(2) Environmental Health 
(3) Epidemiology & Disease Surveillance 
(4) Toxicology 
(5) Entomology 
(6) Health Physics (Nuclear/Radiological) 

(7) Industrial Hygiene 
(8) Water Quality 
(9) Clinical Preventive Medicine 
(10) Sanitation 
(11) Solid & Hazardous Waste Management 
(12) Food Service Sanitation 

The Special Medical Augmentation Response Team- Chemical/Biological (SMART­
CB) includes the following USAMEDCOM staffed assets: the National Medical Chem-Bio 
Advisory Team (MCBAT) at the USAMRMC, and the RMC Chemical/Biological SRTs. The 
National MCBAT is comprised ofUSAMRMC elements from the US Army Medical Research 
Institute of Infectious Diseases (USAMRIID) and the US Army Medical Research Institute of 
Chemical Defense (USAMRICD). These assets are Tier 1 elements of the DoD Chemical 
Biological Rapid Response Team (C/B-RRT) and are ready to deploy worldwide within 4 hours 
after receiving their orders. The RMC Chemical/Biological SRTs are trained medical teams 
located at the RMCs that can deploy in response to a chemica~ biological, or radiological 
incident. Examples of incidents that may require a rapid response include: 

• -An accident involving the transport or storage ofNBC weapons, 
• The release of CW or BW agents or radiological materia~ 
• A leak of an industrial chemical, infectious material, or radioactive material. 

The National Chem-Bio Advisory Team is the principal DoD medical advisor to the 
Commander, C/B-RRT and the Interagency Response Task Force. Both the National MCBAT 
and regional Chemical/Biological SRT can provide medical advice and consultation to com­
manders or local medical and political authorities for preparation of a response to a threat or 
actual incident. They can also provide medical advice to commanders or local authorities on 
protection of first responders and other health care personne~ casualty decontamination pro­
cedures, first aid (fur non-medical personnel) and initial medical treatment, and casualty hand­
ling. The initial advice includes identifYing signs and symptoms ofNBC exposure, first aid (self­
aid, buddy aid, combat lifesaver aid for military personnel), and initial treatment when an 
incident has occurred The NCBAT also assists in facilitating the procurement of needed 
resources. 

The RMC Chemical/Biological SRT will conduct tb.e initial response, and upon arriving 
at the incident site will determine the types and numbers of other responders required. The 
RMC Chemical/Biological SRT may, after initial assessment of the situation, elect to use 
telemedicine reach back or to call in domestic or foreign response assets organized at the 
national level. These response assets include the National MCBAT and the Aeromedical 
Isolation Team (AIT) from USAMRIID. The AIT is a highly specialized medical evacuation 
asset for the evacuation of limited. numbers of contagious casualties, with lethal infectious 
diseases, or for consultation on appropriate management of such casualties in the event of a 
mass casualty situation. 

The US Acmy Medical Research Institute of Chemical Defense (USAMRICD) has 
developed a Chemical Casualty Site Team (CSST) with the capability of rapid deployment in 
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support of DoD, the Foreign Emergency Response Team (FEST), or the Domestic Emergency 
Response Team (DEST). The team is tasked to support each specific mission. Persmmel 
available for deployment consist of physicians, a nurse, toxicologists, veterinarians, and 
laboratory specialists. These personnel, when coupled with their supporting capabilities, are 
knowledgeable in the medical effects of a specific chemical warfare agent, identification of 
chemical agents or their metabolites in biological samples, determination ofblood cholinesterase 
levels, technical and biomedical expertise required to enable protection of personnel responding 
to chemical incidents or to guide decontamination of personnel and causalities, and technical 
expertise to accomplish mission planning. 

The AMEDD also provides assets to support the Chemical Biological Augmentation 
Team (CBAT), a 5-person chemlbio plug-in to the FEST or the DEST. We also provide two 
medical advisors as part of the SBCCOM Tier I CB Rapid Response Team (C/B-RRT) package. 
The AMEDD provides advisors to the CBRIF Reachback Scientific Advisory Group. 

The US Army Medical Research Institute oflnfuctious Diseases (USAMRIID) has 
developed the capability to deploy an AIT consisting of physicians, nurses, medical assistants, 
and laboratory technicians who are specially trained to provide care to and transport patients 
with disease caused by biological warfare agents or by infectious diseases requiring high 
containment. USAMRIID' steams are deployable worldwide on a 12-hour notice using USAF 
transportation assets. The AIT uses specialized isolation units that maintain a contained 
environment under negative pressure to safely transport such patients and to provide medical 
care to them while in transit. Quarterly training missions are flown with the West Virginia Air 
National Guard. 

As a supporting capability, USAMRIID has a 16-bed ward with the capability of 
isolating (up to Biosafety Level3) patients with infectious diseases in a contingency situation. 
USAMRIID also has a special Biosafety Level4 (highest level of containment) patient care area 
designed fur a maximum of 4 patients requiring this level of containment. These patient care 
areas are capable of providing intensive care for critically ill patients with specialized personnel 
and equipment augmentation from Walter Reed Anny Medical Center. An additional supporting 
capability at USAMRIID is its capacity for medical diagnostic assays for recognized biological 
agents. 

5.8 READINESS REPORTING SYSTEM 

CJCSI 3401.02, the policy document for the Status of Resources and Training System 
(SORTS) requires units from all Services to independently assess their equipment on hand and 
training status for operations in a chemical and biological environment. This is a change to 
previous SORTS reporting requirements and provides more visibility to NBC defense related 
JSsues. 

The Services individually monitor their SORTS data to detennine the type of equipment 
and training needing attention. Units routinely report their equipment on hand and training status 
for operations in a chemical or biological environment. Commanders combine this information 
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with other factors, including wartime mission, to provide an overall assessment of a unit's 
readiness to go to war. 

Additionally, the Commanders-in-Chief( CINCs) of the Unified Corrnnands submit 
readiness assessments at each Joint Monthly Readiness Review (JMRR). In the JMRR, CINCs 
assess the readiness and capabilities of their command to integrate and synchronize forces in 
executing assigned missions. As needed, CINCs address NBC defense readiness and deficiencies 
as part of the JMRR 

5.9 NBC DEFENSE TRAINING AND READINESS ASSESSMENT 

ISSUE: DoD lacks a mechanism to provide adequate information on the current 
status of training, equipment, and readiness. It needs adequate information to assess 
operational force capabilities from the Department and the warfighting CINCs' 
perspectives. 

SOLUTION: Assign consistent and higher priority to NBC defense, especially by the 
Joint Chiefs of Staff and the warfighting CINCs, in order to maintain an adequate state 
of readiness and to ensure NBC defense reporting information is accomplished in a 
timely and adequate manner. Adequately resource CJCS J-7 and CINC ACOM to ensure 
that WMD and NBC defense issues are integrated into all joint training exerc~ses and 
that integration and training assessments are conducted by subject matters experts. 
Existing reporting systems may provide an adequate mechanism for assessing readiness if 
the assessments are fonnally performed by WMD/NBC defense subject matter experts. 

ISSUE: Joint NBC defense doctrine needs to be continually developed and include 
joint tactics, techniques, and procedures. 

SOLUTION: Initiatives began in 1987 to develop joint NBC defense doctrine which 
resulted in Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical (NBC) 
Defense. In FY95, efforts were initiated to update this document. The Joint Service 
Integration Group is responsible for assisting the U.S. Army in the development of this 
doctrine under sponsorship of the Joint Staff. Current initiatives with the Air, Land, Sea 
Application Center (ALSA) to revise and update NBC doctrinal publications is 
underway. Contitrued Service interaction and cooperation facilitated by these 
organizations will produce the next generation of Joint NBC Defense Doctrine. 

ISSUE: There are limited chemical and biological features in wargaming and 
planning models. 
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OneSAF, the possibility of incorporating the CB- ModSAF model developed by 
SBCCOM will be considered, 
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Chapter 6 

Status of DoD Efforts to Implement the 
Chemical Weapons Convention (CWC) 

6.1 INTRODUCTION 

The Chemical Weapons Convention (CWC) was opened for signature on January 13, 
1993. The Convention entered into furce on April29. 1997. As of12 November 1998. 121 
countries, including the United States, had signed and ratified the ewe. Another 48 COliDtries 
have signed but not ratified. 

6.2 DEPARTMENT OF DEFENSE IMPLEMENTATION OF THE CWC 

S:ince the CWC entered :into force, DoD has hosted more than 40 visits and inspections 
at chemical weapons storage, former production, and destruction facilities. 1be Army, (the 
Service most directly impacted by CWC implementation activities), and OSIA (now part of 
DoD's Defense Threat Reduction Agency (DTRA)) continue to host and escort Organisation for 
the Prolubition of Chemical Weapons (OPCW) Technical Secretariat inspectors who conduct 
both continuous monitoring at DoD CW destruction facilities and systematic inspections at DoD 
CW storage and former production fucilities. 

The Department of Defense conducts a Chemical Weapons Agreements Implementation 
Working Group (CWIWG) to implement the Chemical Weapons Convention (CWC). Through 
regularly recurring meetings, representatives of the Office of the Secretary of Defense (OSD), 
the Joint Staff, the Military Departments, the Military Services, and DoD agencies and activities 
coordinate pla.mllng efforts to ensure proper implementation of the CWC. Formal meetings of 
the CWIWG are scheduled approxllnately monthly and small group meetings are held as needed 
to address specific requirements in support of the CWIWG. A Compliance Review Group 
(CRG) was established within DoD to meet as needed to address CWC compliance concerns, 
should they arise. 

OSD, the Joint Staff, the Military Services, and DTRA provide technical experts to 
support activity at the U.S. Delegation to the OPCW in The Hague, The Netherlands. The 
OPCW is charged with overseeing worldwide implementation of the CWC. 

The Army was tasked to destroy all chemical warfare materiel under the Program 
Manager for Chemical Demilitarization (PMCD). PMCD includes programs for unitary 
stockpile destruction, destruction ofbulk agent by alternative technologies (non-incineration), 
and destruction of other chemical warfare materiel and former CW production facilities. There 
is a separate non-PMCD program to demonstrate alternative technologies to destroy assembled 
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CW munitions. DoD and the Army coordinate closely to ensure that these programs are 
compliant with ewe provisions. 

6.3 SAFETY ORIENTATION FOR INSPECTORS 

OPCW inspectors who conduct continuous monitoring at U.S. chemical weapons demil­
itarization facilities have attended a 32-hour safety orientation which is broken down into two 
sections. One section is a 24-hour hazardous waste operations and emergency response 
(HAZWOPR) course which is a U.S. Government requirement of all personnel who must be 
present on a more than short-term basis at U.S. chemical demilitarization :fucilities. The second 
section is an 8-hour demilitarization protective ensemble (DPE) procedures course required only 
for those inspectors designated by the OPCW Technical Secretariat, whose responsibilities 
would include the use of such protective equipment. Approximately 200 inspectors have 
attended HAZWOPR training; some 50 of the 200 inspectors have taken the 8-hour DPE class. 
The orientation is conducted at the Chemical Demilitarization Training Facility in Edgewood, 
MD. Armual8-hour HAZWOPR refresher classes are also required, and are being 
accomplished. 

6.4 PREPARATIO~ OF DEFENSE L'ISTALLATIONS 

The Militaiy Services and DTRA have developed individual implementation and 
compliance plans to provide guidance for their conunands and activities under the ewe. 

The Military Services have individually established implementation support offices which 
participate actively at the DoD CWIWG, provide Service policy direction, and conduct ongoing 
liaison with their major connnands to ensure that all military elements are fully prepared for 
inspections under the ewe. 

The Military Services continue to coordinate actively with DTRA to prepare DoD instal­
lations for inspections under the ewe. All defense installations which are subject to declara­
tions under the requirements of the ewe, and many which are subject to challenge inspections 
even though not declared, have been visited by Military Service representatives and DTRA 
technical experts. DTRA will continue to support site assistance visits and Army treaty 
compliance implementation meetings. 

All of the Military Services have held exercises to test their preparedness for short-notice 
CWC challenge inspections. Such exercises involve the active participation of Service, DTRA, 
and other DoD representatives in the roles they would assume during a real challenge inspection. 
DoD and the Services have exercised written DoD guidance and procedures to test the 
operational readiness of personnel and :fucilities. Commonly, the lead Service responsible tOr 
developing an exercise also produces comprehensive lessons-learned to further ensure DoD 
readiness for challenge inspections. The Services have initiated efforts to ensure that in the case 
of a challenge inspection affected connna.nds take timely and appropriate measures, based on 
lessons-learned, to demonstrate compliance while protecting security concerns. 
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6.5 DEFENSE TREATY INSPECTION READINESS PROGRAM 

The Defense Treaty Inspection Readiness Program (DTIRP), for which DTRA is the 
executive agent, has implemented an extensive outreach program to provide information about 
the CWC, security countermeasures, facility preparation, to both government and DoD industry. 
DTIRP provides training and awareness services through such fora as industry seminars, mock 
inspections, mobile training teams, industry associations, national conventions and symposia. 
DTIRP speakers participated in more than 70 outreach events during the last fiscal year. DTIRP 
also publishes various educational products (printed and video) and administers electronic 
bulletin boards to provide infonnation concerning the ewe to government and industry. 
DTIRP, in close coordination with the Naval Surface Warfure Center at Imlian Head, MD, has 
also produced and conducted the first Chemical Technology Security Course, to be given 
annually. 

6.6 ARTICLE X ASSISTANCE AND OTHER ASSISTANCE 

Under Article X of the ewe, a State Party to the treaty may make an appeal for 
assistance to the Director-General of the OPCW. In accordance with a condition of U.S. Senate 
ratification of the ewe, the United States will provide "no assistance .. other than medical 
antidotes and treatment," which the U.S. Government deems are necessary, to those CWC 
States Parties that have requested assistance under Article X of the CWC. 

Under the ewe, DoD bas not provided any chemical weapons detection equipment, or 
assistance in the safe transportation, storage, and destruction of chemical weapons to other 
signatory nations. Such assistance, however, is being provided to Russia under DoD's 
Cooperative Threat Reduction (CTR) program. 

6. 7 VERIFICATION TECIINOLOGY 

DTRA conducts RDT &E to support U.S. roles in global chemical arms control 
initiatives by developing technologies and procedures for DoD identified implementation, 
verification, monitoring and inspection needs as required by chemical weapons arms control 
agreements. The arms control technology program is directed towards protecting national 
security interests, improving the effectiveness of verification efforts, assisting the United States 
to meet legal obligations imposed by treaty provisions, supporting development of U.S. policy, 
:rnin:imizjng inspection and implementation costs, and enhancing the safety of treaty inspections. 

The current DTRA arms control technology program continues to support DoD's effo:Its 
to implement the ewe by focusing on the following: compliance support/data management; 
off-site monitoring; non-destructive evaluation; and on-site analysis. 

6-3 



NBC Defense Annual Report 

(INTENTIONALLY BLANK.) 

6-4 



AnnexA 
Contamination Avoidance Programs 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

DETECTORS AND MONITORS 

Chemical Agent Monitor (CAM) and Improved Chemical Agent Monitor (I CAM) 

The CAM is a hand held instrument capable of detecting, iden tifYing, and providing 
relative vapor concentration readouts for G and V type nerve agents and H type 
blister agents. The CAM uses ion mobility spectrometry (IMS) to detect 
and identify agents within one minute of agent exposure. A weak 
radioactive source ionizes ak drawn into the system, and 
the CAM then measures the speed of the ions' move­
ment. Agent identification is based on charac teristic ion 
mobility and relative concentrations based on the number 
of ions detected. The fuur pound, 15" long CAM can be 
powered either by an internal battery or by an external source 
through the CAM' s combination power/fault diagnosis plug. The 
CAM may be used for a variety of missions, to include area reconnaissance and area surveillance, 
and monitoring of decontarrrination operations. 1he improved ICAM significantly reduces the level 
and frequency of maintenance without affecting performance. The !CAM sieve pack has double the 
capacity of the two CAM sieve packs, which results in twice the operational life of the ICAM over 
the CAM. This fielding will significantly reduce operating and sustainment costs associated with 
the CAM. 

M31 Biological Integrated Detection System (BIDS) ND! 

BIDS uses a multiple teclmology approach, 
both developmental and off-the-shelf mate­
riel, to detect biological agents with maxi­
mum accuracy. BIDS is a vehicle-mounted, 
fully integrated biological detection system. 
The system, which is a collectively-protec­
ted, HMMWV -mounted S788 shelter, is 
modular to allow component replacement 
and exploitation of "leap ahead" teclnolo­
gies. The system is capable of detecting and 
presumptively identifYing fuur BW agents 
simuhaneously in less than 45 minutes. 
Thirty-eight BIDS (NDI versions) were 
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fielded to the 310th Chemical Company (U.S. Reserve) during FY96. This gives the Department of 
Defense its first credible, rapidly deployable biological detection capability. The BIDS is a Corps 
level asset. The BIDS program includes a P 31 development effort which will increase automation 
and integrate the CB Mass Spectrometer (CBMS) with the Biological Detector as sub-components. 
Each sub-component may also be used as stand-alone systems to meet other service needs. 

Interim Biological Agent Detector (IBAD) -Rapid Prototype 

1fiii:;::.,;~_:~- __ IBAD provides a near term solution to a deficiency in 
~ 1 shipboard detection of biological war :fure agents. IBAD 

consists of a particle sizer/counter, wet wall cyclone 
particle sampler, and hand held colorimetric, 
innnunochemical assay tic kets for identification of 
suspect aerosol particles (through hand-held assay). 
IBAD is capable of detecting an increase in the partic­
ulate background, which may indicate a man-made bio­
logical attack is underway, and sampling the air for 
identification analysis. IBAD can de teet a change in 
background within 15 minutes, and can idenley 
biological agents within an additional 30 nllnutes. It is 

a rapid prototype system that started service with the fleet in FY96. Twenty IBAD systems are 
currently fielded. These systems will be among ship platforms as q.ictated by fleet priorities. 

M256Al Chemical Agent Detector Kit 

The M256Al kit can detect and identify field con centrations of 
nerve agents (sarin, tabun, soman, GF, and VX), blister 
agents (mustard, phosgene oxime, mustard-lewisite, 
and lewisite), and blood agents (hydrogen cyanide and 
cyanogen chloride) in about 15-20 minutes. The kit 
consists of a carrying case containing twelve indi vi­
dually wrapped detector tickets, a book of M8 chemi­
cal agent detector paper, and a set of instructions. Each 
detector ticket has pretreated test spots and glass ampoules containing 
chemical reagents. In use, the glass ampoules are crushed to release a reagent, which runs down 
pre-fOrmed channels to the appropriate test spots. The presence or absence of chemical agents is 
indicated through specific color changes on the test spots. The kit may be used to determine when 
it is safe to unmask, to locate and identify chemical hazards (reconnaissance), and to monitor 
decontamination effectiveness. 
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ABC-M8 VGH, and M9 Chemical Agent Detector Paper 

M8 and M9 paper are dye impregnated r 
papers that change color when exposed to 
liquid chemical agent. These papers cannot 
detect chemical agents in vapor form. M8 , II! 

-
-~ 

• 

papercomesin4"by2 1
/ 2"booklets. Each i- • ------~?- _ 

booklet contains 25 sheets of detector i 'J, _ _,- .;,. M8 Paper 
paper that are capable of detecting G series "--·:...""'"!,..:;:lb!a!IILI!IL_.•~····~-""""""",..,. -~-'"-=-:C· -:<::::__ __ "! 

agents (sarin. tabun, soman, and GF), V type nerve agents, and H 
t---...;; (mustard) type blister agents. M8 paper can identifY agents 

through distinctive color changes from its original off-white: 
yellow~orange for G, blue~ green for V. and red for H. M8 paper 
is typically used to identifY unknown liquid droplets during 
chemical reconnaissance/ surveillance missions. M9 paper is 

issued as a 33 foot long, adhesive backed strip that is rolled into a 
311 x 2-1

/ 3
11 roll. M9 paper can detect G and V nerve agents, and H 

blister agents. It cannot distinguish the identity of agents. It turns 
red, red-purple, or red-brown when in contact with liquid chemical 
nerve and blister agents. M9 paper is typically placed on the BOO, 
equipment, and vehicle exteriors to warn personnel of the presence 
of a liquid chemical agent. 

M18A2 Chemical Agent Detector Kit 

The Ml8A2 can detect and identifY dangerous 
concentrations of nerve agents (sarin, tabun, soman, 
GF, and VX), blister agents (mustards, phosgene 
oxime, mustard-lewisite mixture, phenyl dichlorarsine 
(PD), ethyl dichlorarsine (ED), and methyl 
dichlornrsine (MD)), blood agents (hydrogen cyanide 
and cydllogen chloride), and choking agents 
(phosgene) in about 1-4 minutes. The kit is also used 
to confumresuits of the M256Al kit. The M18A2 kit 
contains a squeeze bulb and enough detector tubes, 
detector tickets, and chemical reagents needed to 
conduct 25 tests for each agent vapor. The kit also 
contains a booklet of M8 chemical agent detector 
paper to detect liquid agents. Agent vapor detection is indicated by the production of a specific 
color change in the detector tuhes. The M18A2 kit was fielded in 1982 and only used by special 
teams such as surety teams or technical escort personnel. 
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M272 Water Test Kit 

The M272 kit can detect and identifY hazardous levels of nerve, 
blister, and blood agents in treated or· untreated water resources 

about 7 minutes. The kit contains enough detector tubes, 
detector tickets, a test bottle, and pre-packed, pre­

measured test reagents to conduct 25 tests for each 
agent. The kit also contains sinrulants used for 

training. Agent detection in water is 
indicated by the production of a specific 

color change in the detector tubes or in the 
ticket. The M272 was fielded in 1984. 

M8Al Automatic Chemical Agent Alarm (ACAA) 

The M8Al ACAA is a system that continuously samples the air to M43 
detect the presence of dangerous concentrations of G and V type 
nerve agent vapors. The M8Al ACAA may be employed in a 
number of configurations, but all configurations are built around the 
M43Al detector unit and the M42 alarm unit. The con-figurations 
differ primarily in their mountings and power supplies: ground 
mounted and battery operated, or mounted on a vehicle and powered 
by the vehicle's electrical system. The M43Al detector unit 
measures 6 1/2" x 5 112" x 11" with the battery used in ground 
mounted operations adding another 7 3/4" in height. The M43Al 
detector unit uses a radio-isotope to ionize molecules in the air that is 
pumped through the system. then detects electrical current changes that occur 

in the presence of nerve agents. The M43Al detector unit will a1ann within 
about 1-2 minutes from exposure to agent. The M42 alarm unit is a 

remote visual and audible alarm that measures 7" x 4" x 2 1/3". The 
M42 alann unit may be placed up to 400 meters from the M43Al 
detector unit to give users warning of an approaching agent cloud. 

M~90 Automatic Agent Detector (AMAD) 

The AMAD is an automatic nerve and mustard agent detector that detects agents 
in vapor form This system is currently in usc by the Air Force. It 
transmits an a1ann by radio to a central alarm unit. 
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Automatic Liquid Agent Detector (ALAD) 

The ALAD is a liquid agent detector that can detect droplets of GD, VX, 
HD, and L as well as thickened agents. It transmits its alarm by field wire 
to a central alarm unit. Although the remote transmission is useful, the 
device only detects droplets of liquid agents. It must be used in 
conjunction with other point or standoff vapor agent detectors to afford 
a complete detection capability. 

Chemical Agent Point Detection System (CAPDS), MK21, 
MODl 

This is a fixed system capable of detecting nerve agents in vapor fonn, 
using a simple baffle tube ionization spectrometer. Installed in a ship's 
upper superstructure leve~ CAPDS obtains a sample of external air, i 

ionizes airborne vapor molecules, and collects them on a charged plate !\ 
after eliminating lighter molecules via the baffle structure. When a 
sufficient mass of ions is collected, a pre-set potential is achieved, and 
an alarm signal is generated and sent to both Damage Control Central 
and the bridge. The system has been installed on essentially all surface 
ships. 

Improved (Chemical Agent) Point Detection System (IPDS)­
Production 

The lPDS is a new shipboard point detector and alarm that replaces the 
existing shipboard CAPDS. IPDS uses special elongated ion mobility 
cells to achieve the resolution necessary to counter fulse alarms caused 
by interferent vapors, IPDS can detet.'t nerve and blister agent vapors at 
low levels, and automatically provide an alarm to the ship. The unit is 
built to survive the harsh sea environment and the extreme 
electromagnetic effects found on Navy ships. 

M22 Automatic Chemical Agent Detection Alarm (ACADA) 

ACADA is a man-portable, point sampling aiann system that 
provides significant improvement over cur rent capabilities; it 
detects and identifies all nerve agents, mustard, and lewisite, 
by class. ACADA provides concurrent nerve and blister agent 
detection, improved sensitivity and response time, agent iden­
tification capability, improved inter terence rejection, extensive 
built-in test, a data communications interface, and the 
capability to be pro gramrned for new threat agents. It replaces 
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the M8Al Alarm as an automatic point detector and augments the CAM as a survey instrument. 
The ACADA consists of an off-the-shelf non-developmental item (NDI)-the GID-3 chemical 
agent aiann. A shipboard version of the A CAD A is being built to address the unique interferents 
fuunrl aboard Navy ships that cause fulse alanns on the NDI ACADA. The shipboard versiDn of 
ACADA will serve to cover the Navy' s emergency requirements until the Joint Chemical Agent 
Detector can be fielded. 

STAND-OFF DETECTION AND REMOTE/EARLY WARNING 

ANIKAS-1/lA Chemical Warfare Directional Detector (CWDD) 

a semi-portable system designed to detect nerve agent vapor 
cl~1llrls at rnnges up to five kilometers. Tbe AN/KAS-1/!A must be 

removed from its stowage case and set up on a pre-installed pede­
stal for operation. A trained, diligent operator must manually aim 
the detector at the suspect cloud and interpret its infrared images 
to detennine whether or not the cloud contains nerve agent 
vapors. The ANIKAS-lA provides a remote video display, an en-

capability for vapor cloud analysis, and a remote relative 
indicator useful for avoiding the agent cloud or other surfuce 
a thermal signature. 

M21 Remote Sensing Chemical Agent A1arm (RSCAAL) 

The M21 RSCAAL is an automatic scanning, passive infrared sensor that 
detects nerve (GA, GB, and GD) and blister (Hand L) agent vapor clouds 
based on changes on the infrared spectrum caused by the agent cloud. It is 
effective at line-of-sight d.ist:ances of up to five kilometers. The alarm is 
used for surveillance and reconnaissance missions in both vehicle-mounted 
and tripod-mounted modes. 
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Long Range Biological Stand-off Detector System (LRBSDS)- NDI 

LRBSDS utilizes elastic backscatter and 
infrared light detection and ranging (IR­
LIDAR) technology to detect, range, and 
track particulate clouds that are indicative of a 
BW attack; the LR-BSDS cannot discriminate 
biological from non-biological clouds. The 
system, which is approximately 1,240 pounds 
and 2.3 cubic meters, has three major compo­
nents: a pulsed laser transmitter operating at 
IR wavelengths; a receiver and telescope; and 
an information processor and dis play. The 
system is mounted on a UH 60 Blackhawk 



Contamination Avoidance Programs 

helicopter for operations. This program has been designed in two phases; an NDI phase designed 
to rapidly field an interim capability and a pre-planned product improvement (P31) phase. The 
three NDI LR-BSDSs have been fielded to the 310• Chemical Company (USAR). The NDI system 
is able to detect and track man-made aerosols out to 30 km. but is non-eyesafe out to about 2.5 
km. The P3I will provide an eye safe laser system at all ranges, an automated cloud detection and 
tracking capability, and an increased detection range (50 km). 

NBC RECONNAISSA. 'ICE 

M93 NBC Reconnaissance System (NBCRS) 

The M93 NBC Reconnaissance System, known as the 
FOX, is a high mobility armored vehicle capable of per­
forming NBC reconnaissance on primazy, secondary, 
and cross country routes throughout the battlefield. The 
NBCRS was procmed as a Non-Developmental Item 
and is capable of detection, warning and sampling the 
effects of NBC weapons and is used as a reconnaissance 
vehicle to locate, identifY and mark chemical and 
nuclear contamination on the battlefield. The M93 FOX 
usually accompanies the scouts or motorized reconnais­
sance forces when perfonning its NBC mission. The 
NBCRS has an overpressure filtration system that permits the crew to operate the system in a shirt 
sleeve environment which is fully protected from the effects of NBC agents and contamination. It 
utilizes a secure communications system to warn follow-on forces. Samples gathered are forwarded 
to the Theatre Area Medical LabomtOry for further analysis and verification. The mobility platform 
is a six wheeled all wheel drive, armored combat vehicle capable of cross-country operation at 
speeds up to 65 MPH. The Fox System is fully amplnbious and is capable of swimming speeds up 
to 6 MPH. The M93 NBCRS has been fielded worldwide to the Army and Marine Corps forces. 

M93Al - FOX System 

The Block I Modification-M93Al NBCRS contains 
an enhanced and fully integrated NBC sensor suite 
consisting of the M21 RSCAAL, MM:l Mobile Mass 
Spectrometer, CAM!ICAM, ANNDR-2, and M22 
ACADA The NBC sensor suite has been digitally 
linked together with the communications and nav­
igation subsystems by a dual-purpose central pro ces­
ser system known as the MICAD. Tbe MICAD 
processor fully automates NBC Warning and 
Reporting functions and provides the crew com~ 
mander full situational aware ness of the Fox' s NBC 
sensors, navigation, and communications systems. 

The M93Al FOX is also equipped with an advanced position navigation system (GPS & ANA V) 
that enables the system to accurately locate and report agent contamination. The NDI mobility 
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platform is a six wheeled, all wheel drive armored vehicle capable of cross-country operation at 
speeds up to 65 MPH. The Fox System is also fully amphibious and is capable of swimming at 
speeds up to 6 MPH. It is used as a reconnaissance vehicle to locate, identifY, and mark chemical 
and biological agents on the battlefield. The FOX usually accompanies the scouts or motorized 
reconnaissance forces when perfonning its NBC mission. 

RADIACS 

AN/VDR-2 

The ANNDR-2 measures gamma dose 
rates from 0.01 ~Gylhr (micro-Grays per 
hour) to 100 Gylhr and beta dose rates 
from 0.01 ~Gylhr to 5 cGylhr. The unit 
functions simultaneously as a dose rate 

.. ·.1 meter and dose meter with independent 
adjustable alarms that can be set at any 

-! 
--"~·~·' .::. ; level over the entire range. Dosage data 

is independently stored in non­
destructive memory for display on command and may be retained when the unit is turned off. The 
unit is powered by three 9 volt batteries. 

ANIPDR-75 Radiac Set 

The AN/PDR-75 measures dose from 0 to 999 cGy (centi-Gray). The 
Radiac Set consists of a dosimeter and a reader. It provides the 
capability to monitor and record the exposure of individual personnel 
to gamma and neutron radiation. Each individual will be issued a DT-
236/PDR-75 doslmeter. This device, worn on the wrist, contains a 
neutron diode and a phosphate glass gamma detector. \Vhen a 
detennination of exposure is required, the dosimeter is inserted into a 
CP-696/PDR-75 reader, which then displays the cumulative neutron 
and gamma dose. The reader is issued at the company level and the 
dosimeters are issued to all combat, combat support, and combat service support personnel. The 
reader can be powered by a BA-5590 lithium battery, vehicle battery, or external power supply 
via adapter cables provided. 
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A."J/PDR-77 Radiac Set 

The AN/PDR-77 Radiac Set is a set of portable ra-
diation detection equipment for detecting alpha, 
beta, gamma, and x-ray radiation. The set consists 
of a radiacmeter to which one of three radiation 
probes can be attached for measuring particular 
types of radiation. The probes are part of the set. 
The set includes accessories and basic 
test and repair parts for unit maintenance 
including a carrying pouch with shoul der 
straps capable of holding the radiac­
meter, alpha probe, and beta/gamma 
probe for field use. The entire set is con­
tained in a canying case (large brief case) 
for easy portability and storage. 

AN/UDR-13 Pocket RADIAC (Platoon Radiac) - Production (FUE FY98) 

.,~ o;'l>;,. The ANJUDR-13 Pocket RADIAC is a compact, hand-held, 
tactical device capable of measuring the gamma dose-rate 

~: and gamma and neutron cumulative dose in a battlefield 
environment. Its pocket size permits convenient use by 
troops on foot. Alarm pre-sets are provided for both the 
dose-rate and total dose modes. A push-button pad enables 
mode selection and functional control. Data readout is by 
liquid crystal display. It will replace the obsolete IM-93 
quartz fiber dosimeter. 

Multi~}'unction Radiation (MFR) Detector ~Production 

This program will develop improved radiation detection equipment to replace the current suite of 
logistically lUlSUpportable assets. Present detectors (PAC-IS, AN/PDR-43 and AN/PDR-56F) 
have exceeded maintamability standards. Original manu:fitcturers have either discontinued 
production or are no longer in business. An improved capability is required to support both 
wartime and peacetime nuclear accident response operations. A production contract was awarded 
in March 1995. First deliveries were made in 1997. 

ADM~300A Multifunction Survey Meter 

The ADM300A is a battery-operated, self-diagnostic, muhiple functional 
instrument. It is used alone to locate and measure low and high intensity 
radioactivity in the form of gamma rays or beta particles. It is used 
with external probes to locate and measure alpha, beta, gannna, and 
x-rays, and neutron radiation. 
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SECTION 2. RDTE ITEMS 

AUTOMATIC DETECTORS AND MONITORS 

Agent Water Monitors 

The Joint Service Chemical Biological Agent Water Monitor is a cooperative 
RDTE effort, chartered to develop a detection system which will detect chemical 
and biological agents in water. The detector will feature multi-agent capabilities, 
and operate automatically, improving both ease and response time of existing 
system. The project will accommodate the four services' requirements for th 
liollowing: 

In-line CB Detector (IL CBDWS) 
Chemical Agent Water Monitor (CAW.M) 
CB Azent Water Monitor (CBAWM) 

Rationale: 
• Joint Anny, Air Force, and Marine Corps requirement 
• Navy interest 

Key Requirements: 
• Detect and identify chemical agents and agents ofbiological origin in water 
• Perform monitoring automatically with continuous and batch sampling capabilities 
• Easy to operate and support in forward areas, austere environments, and limited 

lighting 

Description: 
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The Agent Water system will :improve current water monitoring and purifYing capa bilities. 
It will automatically detect CB agents at or below harmful levels in water and not fhlse 
alarm to common interferents. The system will be compact, man-portable and easy to use, 
and be decontaminated to a negligtble risk level 

Joint Chemical Agent Detector (JCAD) 

The JCAD is a fully cooperative RDTE effort, chartered to develop a chemical 
agent detector for a variety of mission requirements and service platforms. The 
detector will provide warfighters near-real time iriformation on the presence oJ 
chemical agents so that miosis or more severe effects can be avoided and not 
subvert the mission. The project will accommodate the four services' 
requirements for the following: 

Individual Soldier Detector (ISD) 
Special Operation Force Chemical Agent Detector (SOFCAS) 
Individual Vapor Detector (IVD) 
Aircraft Interior Detector (AIDET) 
Shipboard Chemical Agent Monitor Portable (SCAMP) 
CW Interior Compartment System (CWICS) 
Improved Chemical Detection System (!CDS) 



Contamination Avoidance. Program:; 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Small, lightweight detector capable of detecting presence of chemical agent vapors 
• Capable of de-wanting, allowing for mpid reduction of protective postures 
• Detect, identify, quantify, and warn of presence of even low levels of nerve, blister, 

and blood agents in vapor form in aircraft and shipboard interiors 
• Operated/maintained by ship's force; operate in a shipboard environment 

Description: 
JCAD will provide a detector or a network of detectors 
capable of automatically detecting, id.entifYing, and 
quantifYing chemical agents (nerve, blister, and blood) inside 
aircraft and shipboard interiors. The device must be 
sufficiently sensitive to warn aircrews before accumulation, 
over the entire mission, of levels of agent that may cause 
miosis or more severe effects. JCAD will also provide hand­
held monitoring capabilities, protecting the individual 
soldier, sailor, ainnan, and marine through the use of 
pocket-sized detection and alarm. 
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Shipboard Automatic Liquid Agent Detector (SALAD) 

Rationale: 
• Navy service-unique requirement 

Key Requirements: 
• Automatic detection of liquid chemical agents 
• Operated/maintained by ship' s force 
• Operate in a shipboard environment and detect while the shlp is underway 

Description: 
SALAD is an exterior, liquid agent point detection 
and monitoring system that will detect and alarm in 
the presence of liquid nerve and blister agents. The 
SALAD EDM consists of a detector unit that uses 
chemically treated paper, optical scanners, a central 
processing unit, and alarms (visual and audible) on 
the bridge and Damage Control Central Production 
units will be contracted fur based on a perfonnance 
specification. These units may use detection 
technologies other than that selected for the EDM. 

BIOLOGICAL LONG LINE SOURCE RELEASE AND POINT DETECTI0:-1 

Biological Point Detection is a folly cooperative acquisition effort chartered to 
develop new biological point detectors and detection systems for quad-services. 
The BIDS P3! effort will encompass development of an integrated system as well 
as several stand-alone biological detectors. In addition, a Joint Biological Point 
Detection System (JBPDS) is under development. JBPDS will be a system that can 
stand alone, or be used in a suite of systems. 

Biological Integrated Detection System (BIDS) -P3I 

Rationale: 
• Army service-unique requirement 
• Navy, Air Force, and Marine Corps interest in BIDS' sub-components 

Key Requirements: 
• Detect and identifY 5 to 25 agent-containing particles/liter of air (ACPLA) in the 2-10 

micron range in 15-30 minutes 
• Provide agent detection and simultaneous identification of8 agents 
• Provide collective protection with enviTorunental controls 
• Knowledge-based system to process detector information 
• FM/HF radios to communicate 
• Automatically identify biological pathogens and toxins 
• Reject common battlefield interferents and be re-programmable to detect new agents 
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• Be data-linked with a centralized hazard information data collection center 
• Respond to agent vapors or aerosols 
• Possess modules to accommodate future advances in technology and CB threat 

Description: 
BIDS uses a multiple technology approach, both developmental and off-the-shelf materiel, 
to detect and presumptively iden.tifY biological agents with maximum accuracy. The BIDS 
P3I system will integrate the CB Mass Spectrometer (CBMS) and the Biological Detector 
(BD) as sub-components. 

The Biological Detector is an antibody-based device capable of identifying specific bio­
logical agents. It consists of electronics processing equipment, fluid processing modules, 
reservoirs for antibody reagents, and a light addressable potentiometric sensor to provide 
biological agent identification. The total processing time, from insertion of sample to data 
readout, will be approximately 15 minutes at threshold concentrations. The biodetector in­
cludes an operator display which w:ill provide identification and relative concentration of 
the biological agent detected. Built-in tests will also be provided to identifY system 
malfunctions. 

CBMS detects and characterizes all known chemical and bio­
logical threat agents. It continuously and automatically detects 
threat agents via a mass analyzer chassis, a bio logical aerosol 
sampling probe, a surfuce sampling probe and sample 
identification device. The mass analyzer chassis houses the 
mass analyzer, pumps, control electronics, and computers. 
With the aerosol probe attached, the CBMS detects biological 
agent aerosols and chemical agents as aero sols and/or vapors 
in the aiT. With the ground probe attached, the CBMS detects 
chemical agents whether they exist as airborne vapors or 

aerosols, or as liquid droplets on surfaces. The CBMS will replace the MMl and be 
mounted w:ithln the NBC Recon System to search for areas of CB agent contamination. 

Rationale: 

Air Base/Port Biological Detection (Portal Shield) 
Advanced Concept Technology Demonstration (ACTD) 

• Requiremonts identified by the Commander-in-ChiefCenlral Connnand (CINCCENT) 
and Commander-in-Chief Pacific Connnand (CINCPAC) 

Key Requirements: 
• Field interim systems to sponsoring CINCs that provides rapid, automated biological 

attack detection, identification and warning (in less than 20 minutes) to high value 
fixed sites (e.g., ports and airfields) 

• Automated "smart" sensor network 
• Chemical sensor interfaces for automated biological and chemical network warning 

and reporting 
• In addition to the biological detection system itse.l4 provide the following "leave­

behinds" or "residuals" to the fixed sites: an integrated command and control system 
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to assist base personnel in rapid assessment, warning and dissemination of attack data; 
unmasking procedures; conta.mination detection sampling kits, tested tactics, 
techniques and procedures. 

• Demonstrate the militazy utility of a smart sensor network and exercise operational 
concepts that may both fill the CINCs irrnnediate needs, and provide valuable "lessons 
learned" for future systems 

Description: 
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While the BIDS and Long Range Biological Detection Sys tern (LR-BSDS) programs have 
made significant advances towards mitigating the effects of the worst case biological 
attack scenario (long line source releases--e.g., an aircraft spraying agent along a course 
tens of kilometers long), we still have potential vulnerabilities in protecting those high 
value fixed sites that will play critical roles in force projection op erations. Ports and air­
bases, by nature of their commonly known locations and high den sity of personne~ make 
lucrative targets for point source releases (e.g., theater ballistic missiles, covert spraying 
by land and sea vehicles, or even man-portable disseminators). JPO-BD proposed taking 
available technologies and, through an ACID, provide a limited number of biological 
detection systems to war:fighting CINCs. The concept has been to build an intelligent 
network of sensors based on the Navy' s IBAD conponents, but add to each sensor an 
automated innnunoassay ticket reader for near real time identi£.cation of BW agents, 
location and meteorology modules and "smart" network algorithms to reduce use of 
consumables and lower false positive rates. The detector net work is able to detect signif.. 
icant changes in background aerosol concentrations in near real time, and can also (15-25 
minutes) provide the operator located in the central command post a presumptive identi­
fication of the BW agent. Site personnel are then able to retrieve samples of the aerosol 
from the sensors for confirmatory identification ofthe BW agent. The ACTD will not only 
provide detection and identification hardware and procedures, it will also provide leave­
behinds for post attack actions, such as: contamination detection sampling kits that can 
provide BW identification of contaminated surfaces such as missile fragments, in 15 
minutes; and Enzyme Linked ImmunoSorbent Assay (ELISA) kits for a "gold -nard' 
identification capability. User acceptance testing was completed in September 1997. The 
prototype Mark II network was successfully deployed to Kuwait in support of Operation 
Desert Thunder in February 1998. Full scale deployment of the ACTD to CENTCOM 
and PACOM will begin in 2QFY99. The Joint Chiefs of Staff (JCS) directed the 
production of additional Portal Shield networks starting in FY99 and funded their 
fabrication and support through FY02. 
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Joint Biological Point Detection System (JBPDS) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Automatically detect, identifY and warn of the presence of aerosolized biological 

warfure agents at levels of sensitivity, speed and reliability equal to or better than 
currently fielded detection systems 

• Provide a common suite ofbiological detection equipment that can be applied to all 
four services' designated platforms 

• Provide a man-portable version (Air Force and Marine Corps) 
• Be operable while on the move (Army and Navy) 

Description: 
JBPDS is the joint biological point detection system This developtrental system will re­
place all existing biological detection systems (BIDS, IBAD and Air Base/Port ACID), 
and provide biological detection capabilities throughout the services and throughout the 
battlespace. The common biological detection suite will consist of four functionalities: 
trigger (detects a significant change in the ambient aero sol in real time), collector (collects 
samples of the suspect aerosol for analysis by the JBPDS, and for con:fumatory analy sis by 
supporting laboratories in the Communications Zone (COMMZ) and CONUS), detector 
(able to broadly categorize the contents of the aerosol and lend confidence to the 
detection process; e.g., biological material in the aerosol or not, bacteria logical. spore, 
protein, etc.), and identification (provides presumptive identification of the sus pect BW 
agent and increases confidence in the detection process). These four functionalities will be 
integrated to allow fully automatic operation, and warning of a positive BW detection. 
The JBPDS program consists of two phases (Block I and Block II) to allow the fastest 
possible fielding of a joint biological detection sys tern, while at the same time preparing to 
take advantage of the rapid advances taking place in the bio logical detection/identification, 
information processing and engineering sciences. JPO-BD awarded an Engineering and 
Manufacturing Development (EMD) contract in FY97 for the development of Block I 
JBPDS prototypes for all four services. Production is anticipated to start in 4QFYOO, with 
first unit equipped in March 2002. This joint acquisition strategy will allow for significant 
economies throughout the RDA process by eliminating duplicative efforts among the 
services, and greater logistic supportability in joint operations as each service will be able 
to support the other services' JBPDSs. 
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Critical Reagents Program (CRP) 

Rationale: 
• Supports all Services biological detection programs 

Key Requirements: 
• Provide Total Life Cycle Management for the critical reagents (antibodies, and gene 

probes and primers) that are necessary to the opemtion of nearly all DoD biological 
detection systems. 

• Ensure best quality reagents are available in time and in adequate quantities. 
• Ensure adequate security and surge capability of critical reagents. 
• Put in place a production program for the Handheld Immunochromatographic Assays 

(HHAs) that are critical to several bio detection programs. 

Description: 
The Critical Reagents Program will ensure the quality and availability of reagents that are 
critical to the successful development, test and operation of biological warfare detection 
systems and medical biological products managed by JPO-BD. The program will main tain 
an R&D effort to ensure the best possible reagents are available for use against both 
current and future threats. The program will institute a program wide quality assurance 
program and address relevant security issues. During the first four years of the program, 
the CRP will require the greatest level of effort and fimding to ensure required reagents 
are available to support fielded systems (BIDS NDI, P3! and IBAD), and developmental 
systems (JBPDS Block I and Portal Shield ACTD). The next three years require the 
development of 12 additional reagents to support the development and fielding of the 
JBPDS Block II. Outlying years will focus on the development of reagents to detect new 
and emerging threats and procurement of more eftective reagents to replace older stocks. 

STAND-OFF DETECTION AND REMOTE/EARLY WARNING 

Joint Service Lightweight Standoff Chemical Agent Detector (JSLSCAD) 

The JSLSCAD is a fully coordinated joint service RDTE program, chartered to 
develop a lightweight standoff chemical detector for the quad-services. The 
JSLSCAD will utilize a passive infrared sensor with 360° scanning to satisfy 
requirements for: 

Lightweight Standoff Chemical Agent Detector (LSCAD) 
M21 Moving Background 
Chemical Agent Remote Detection System (CARDS) 
Stand-off Detectorfor Annored System Modernization (SD/ASM) 

Rationale: 

• Joint Army, Navy, AIT Force, and Marine Corps requirement. (Army is lead SeJ.Vi.ce) 

Key Requirements: 
• Automatically detect nerve, blister, and blood agents at a distance up to 5 km 
• Lightweight and employed from manned and umnanned systems 
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• Capable of being data-linked with centralized hazard information data collection center 
• Capable of remote operations; aerial and on-the-move operation 

Description: 
JSLSCAD will be capable of scan­
ning 360° x 60°, and automatically 
detecting nerve or blister agents at 
a distance up to 5 km. The system 
will be light, compact and operate 
from a stationary position or on­
the-move. The JSLSCAD Michel­
son interferometer employs a 
passive infrared system that will 
detect presence of chemical agents 
by completing a spectral analy sis 
of target vapor agent chemical 
clouds. JSLSCAD is envisioned 
for employment on various 
platforms and in various roles, including fixed site defense, unmanned aerial vehicles, tanks 
and other vehicles, and on board ships. 

Joint Service Warning and Identification LIDAR Detector (JSWILD) 

JSWILD is a joint effort chartered to develop a chemical warning and identifica­
tion system for the quad-services. JSWILD will utilize an active IJDAR sensor to 
perform rapid agent identification and ranging to satisfy requirement for: 

Rationale: 

Laser Stand-Off Chemical Detector (LSCD) 
Area Detection System (ADS) 
Stand-off Detector (SD} 
CB Stand-off Detector (CBSD) 

• Army and Air Force interest 

Key Requirements: 
• Automatically detect, range, and map CW agents at distances of up to 20 km 
• Scan atmosphere and terrain to detect chemical vapors and airborne liquids and 

particles 
• Provide stand-off capability for both fixed site and reconnaissance 
• Provide rapid agent concentration mapping 

Description: 
JSWILD will be a lightweight, vehicle-momrtable, contamination monitoring sys tern, 
which detects and quantifies all types of chemical agent contamination (including agent 
rain, vapors, and aerosols) in a stand-off mode from a distance of 20 kilometers (km). In 
addition, JSWILD will provide similar but shorter range (1-5 km) capabilities in biological 
standoff detection as the Long Range Biological Standoff Detection System. The JSWILD 
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will operate from fixed sites and ground vehlcles. The system has dis tance-ranging and 
contamination-mapping capabilities and transmits this information to a battlefield 
information network. 

Biological Remote/Early Warning 

The Army's Long Range Biological Standoff Detection System (LR-BSDS) is 
legacy system that is being incorporated into what is envisioned to be a family of 
early warning systems 

The Joint Biological Remote Early Warning System (JBREWS) program is intend­
ed to give the warfighting commander a significantly shortened decision cycle re­
garding biological attacks; that is, the commander will see and be able to react to 
a biological attack much faster, thereby allowing many more personnel to take 
protective measures before they become exposed to the biological warfare agents. 
This means that fewer people will become casualties, and fewer people will have 
to take post-attack medical treatments. 

Long Range Biological Standoff Detection System (LR-BSDS) P31 

Rationale: 

• Army requirement 

• Navy and Air Force interest 

Key Requirements: 

• Stand-off detection of aerosol clouds out to a range of at least 50 km 
• Provides relative concentration, range, location, and tracking of suspect aerosol clouds 

• Automated cloud discrimination 
• Operating crew reduced to one operator 

• UH-60 helicopter-mounted 

Description: 
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LRBSDS uses infrared light detection and ranging (IR-LIDAR) technology to detect, 
range and track aerosol clouds that are indicative of a BW attack; the LR-BSDS cannot 
discriminate biological from non-biological clouds. The system, which is approximately 
1,240 pounds and 2.3 cubic meters, has three major components: a diode pulsed IR laser 
transmitter operating at IR wavelengths; a receiver and telescope; and an infonnati on 
processor and display. This program, like BIDS, has been designed in two phases; an NDI 
phase designed to rapidly field an interim capability, and a pre-planned product 
improvement (P3!) phase. Three NDI LR-BSDSs have already been fielded to the 3!0" 
Chemical Company (USAR). A total of 10 LR-BSDS P31 systems will be procured from 
FYOO to FY02 (3 per company with I training system). The NDI system is able to detect 
and track man-made aerosols out to 30 km, but is non-eyesafe out to about 2.5 km. The 
P31 LR-BSDS will be eyesafe, will have a longer operating range (50 km), and will be 
easier to operate. The first P3I LR-BSDSs will be fielded to the 7th Chemical Company 
(Biological Detection) in I QFYO I. 



Contami1Ultion Awidance Programs 

The Joint Program Office for Biological Defense is leveraging the benefits of the 
ACTD program to greatly accelerate the development of the next generation oJ 
remote/early warning systems (i.e., systems other than the LR-BSDS). This new 
generation of detectors is referred to as the Joint Biological Remote/Early 
Warning System (JBREWS). JPO-BD is managing a JBREWS ACTD that will 
address selected CINCs' needs, and will better refine our requirements aJU 
concepts regarding remote/early warning systems. 

Joint Biological Remote Early Warning System (JBREWS) 

Rationale: 
o CENTCOM and EUCOM requirement (ACTD) 
• All services interest (ACTD and objective system) 

Key Requirements: 
• JPO-BD is sponsoring a series of concept studies, including a Study Advi smy Group 

(SAG) composed of CINC, Service, and Joint NBC Defense Board representatives. 
This cooperative effort will define the requirements for the JBREWS ACTD 

• The ACTD formally started in FY98, with fielding of ACTD systems to selected 
CINCs around FYO 1 

• Lessons learned from the JBREWS ACW will assist the SAG in developing/refining 
its requirements document for the JBREWS objective system 

• JBREWS objective system is expected to start fielding around FY03 

Description: 

~ . -, 
! / 

/ 

.... 1 JBREWS is plarrned to be­
come a ••system of systems." 
That is, it may have legacy 
syste=-BIDS, JBPDS, and 
standoff UDAR systems 
such as the LR-BSDS----IDte­
grated with short range bio­
logical standoff detection 
systems (SR-BSDS) and 
dense arrays of :m:iiriaturized, 
rugged point detectors into a 
distributed network of sen-
sors. The miniature sensors 

will possess only one or two of the functionalities that the much more robust JBPDS will 
have. The point detectors may be employed in a variety of ways: carried on vehicles, 
emplaced by hand around unit/site perimeters, remotely emplaced by aircraft, or possibly 
even delivered by artillery or roc ket systems to project the sensors into contested or 
enemy controlled areas. The systems need to be networked to provide the greatest 
confidence of accurate detection and rapid warning. They will need to be deployed and 
distnbuted widely and in high numbers to ensure point releases are not missed. 
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:-me RECONNAISSANCE 

Joint Service NBC Reconnaissance System (JSNBCRS) 

The Joint Service NBC Reconnaissance program is a coordinated Army and 
Marine Corps effort which will yield improved reconnaissance capabilities for 
both heavy and lightweight vehicle plaifonns. It will satisfy requirements for: 

M93Al NBC Reconnaissance System (NBCRS) Production 
M93AI P3I Block II 
Light NBC Reconnaissance System (LNBCRS) 
Lightweight Reconnaissance System (LWRS) 

Rationale: 
• Joint Army, Air Force, and Marine Corps Requirement 

Key Requirements: 
• Armored vehicle with over-pressure collective protection and macro cooling 
• Chemical agent stand-off and point detectors and monitors 
• Radiation detector and monitor 
• Integrate central data processor with all detectors and monitors; navigation and 

communications system; jam resistant communications system; and meteorological 
sensing system 

• Integration of advanced NBC detection and analysis equipment suited for Marine Air­
Ground Task Force (MAGTF) operations (LNBCRS) 

• Standard Marine Corps host vehicle, transportable by C-130, CH-53E, and LCA V-30 
(Ll\BCRS) 

Description: 
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Tbe LNBCRS (shown) will provide a pre­
miere vehicle for accurate, rapid NBC com­
bat hazard information by verifYing the 
absence of; finding, mapping, and marking 
radiological, biological, and chemical haz­
ards. The LNBCRS will be an integration 
of advanced NBC detection and analysis 
equipment suited for Marine Air-Ground 
Team Force expeditionary operations and 
Army rapid deploymentll:ight operations. 



Contamination Avoidance Programs 

WARNING AND REPORTING 

Joint Service Warning and Reporting Network (JW ARN) (FUE FY 99) 

Rationale: 
• Anny, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Capable of interfucing with all NBC detectors and sensors 
• Capable of interoperability with all service connnand and control systems 
• Capable of generating NBC reports 
• Capable of automatic transmission of NBC alarm and data 
• Capable of vehicle operation 

Description: 
JW ARN will provide the Joint Force a comprehensive 
analysis and response capability to minimize the efi.ects 
of hostile NBC attacks or accidents/incidents. It will 
provide the operational capability to employ NBC 
warning technology that will collect, analyze, identifY, 
locate, report and disseminate NBC threat and hazard 
information. JW ARN will be compan'ble and inte grated 
with Joint Service C41 systems. JW ARN will be located in command and control centers at 
the appropriate level defined in Service-specific annexes and employed by NBC defense 
specialists and other designated persormeL It will transfer data automatically from and to 
the actual detector/sensor and provide commanders with analyzed data for decisions for 
disseminating warnings to the lowest echelons on the battlefield. It will provide additional 
data processing, production of plans and reports, and access to specific NBC information 
to improve the efficiency of NBC personnel assets. 
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AnnexB 

Non-Medical Protection Programs 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

RESPIRATORY 

M17 A2 Protective Mask 

The M17 A2 Protective Mask consists of a natural blend rubber face piece; 
two activated charcoal filters mmmted withln cheek pouches; a voicemitter 
to facilitate corrnnunications, a drinking tube; eyelens outserts to protect the 
mask' s integral eyelens and reduce cold weather fogging; an impermeable 
hood; and a carrier fur the mask, its components, and medical items (such 
as the Nerve Agent Antidote Kit). The Army and Marine Corps are 
replacing this mask with the M40 series protective mask. The Navy has 
replaced the M17 A2 protective mask with the MCU-2/P. The Air Force 
replaced it with the MCU-2AIP, but retained limited quantities of extra 

small Ml7 A2s for those situations where the MCU-2AIP short is too large. 

ABC~M24 Aircraft Protective Mask 

This protective mask provides the wearer protection from NBC aerosols/vapors 
both in all-craft, and on the ground. The mask consists of: wide view, clear 
plastic lens embedded in a butyl rubber fitce blank; an integral microphone; 
eyelens outserts; carrying case; anti~fog kit; and a hose-mounted filter 
canister. The mask has a microphone connection to fit the aircraft 
communications systems. The M24 has an adapter that allows coupling to 
the aircraft' s oxygen supply system. The M24 is being replaced by the 
M45 and M49 masks. 

M25Al Tank Protective Mask 

This protective mask provides the wearer protection from NBC aerosols and va­
pors both in the vehicle/aircraft, and on the ground. The mask consists of: wide 
view, clear plastic lens embedded in a butyl rubber face blank; an integral 
microphone; eyelens outserts; carrying case; anti-fog kit; and a hose mounted 
filter canister. The mask has a micro phone connection to fit the armored ve-

/~--.... hicle communications systems. The M25Al has an adapter that allows it to be 
[Jl~.,Tt coupled to the tank's filtered and temperature cortrolled Gas Particulate 

Filtration Unit (GPFU). The M25Al is being replaced by the 
M42/M42Al!M42A2 protective mask. 
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MCU~2AIP Protective Mask 

The MCU~2AIP provides eye and respiratory protection from all 
chemical and biological agents as well as radioactive particulate 
material. The mask uses a replaceable, standard NATO filter canister 
which is mounted on either side of a wide-view optical quality visor. 
The mask provides improved fit, comfurt, and visibility relative to 
earlier masks, and includes a drinking tube for attachment to the 
standard canteen, and electronic voicemitter connections for improved 
communications. 

M40/42 Series Protective Mask 

The M40/42 series protective masks provide eye-res pira­
tory face protection from tactical concentrations of CB 
warfare agents, toxins and radioactive fullout particles. 
Each mask consists of a silicone rubber fuce piece with an 
in-turned peripheral fuce seal and binocular rigirl lens 
system.. The :facepiece is covered with a chlorobutyi/EPDM 
second skin to provide optimum liquid agent protection for 
the masks. It acconnnodates NATO standard canisters, 

which can be worn on 
either cheek of the mask. 
The M 40 series is 
designed for the individual dismounted ground warrior, wlu1e the 
M42 series is designed for combat vehicle crewmen. Recent 
improvements include a universal second skin, making th e mask 
compatible with JSLIST and Saratoga overgarments, and 
ballistic/laser protective eye lens outserts. The mask facepiece has 
been made a spare part, which has resulted in a significant 
operation and support cost savings. Use of modular parts pennits 
the M40 series to be used in both the M40 and M42 
configuratioiL This has resulted in significant operational and 
support cost savings. 

M43 Protective Mask 

The M43 Aviator Mask consists of a form-fitting fuce piece with lenses mounted close to the 
eyes; an integral CB hood and skull-type suspension system; an inhalation air distribu tion 
assembly for air flow regulation, lenses and hood; 
and a portable motor/blower filter assembly that 
operates on either battery or aircraft power. The 
M43 Type I was developed for the AH-64 
aviator and is compatible with the AH-64 
Integrated Hehnet and Display Sight System and 
the Optical Relay Tube. The M43 Type II is 
intended for the general aviator. 
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M45 Aircrew Protective Mask (ACPM) (FUE FY98) 

The M45 Air Crew Protective Mask is specially designed to meet the 
requirements of helicopter and special crews. It does not require power 
or furced air to provide CB protection; it provides compatibility with 
helicopter optical systems, aircraft displays and night vision devices; and 
has reduced weight, cost and logistical burden when compared to the 
M48/M49 series of mask. The ACPM has close fitting eyelenses 
mounted in a silicone rubber fucepiece with an in-turned peripheral seal, 
a detachable hood system, and utilizes the standard NATO canister. 

M48 Mask 

M48/49 Protective Masks- Production 

The M48/M49 are third generation M43 series masks. The 
M48 mask replaces the M43 T}PC I mask and will be the only 
mask for the Apache aviator for the foreseeable future. The 
M49 mask, along with the M45 mask will replace the M24 
and M43 Type II masks. The M48 and M49 masks consist of 
a lightweight motor blower, a new hose assembly, a web belt. 
the mask carrier, facepiece carrier, eyelens cushions, and the 
fucepiece of the M43Al. The M49 mask will only be issued to 
the General Aviation population in Korea. 

Aircrew Eye/Respiratory Protection (AERP) 

The AERP (replaces the MBU-13/P system for aircrews) is a 
protective mask which enables aircrcws to conduct mission operations 
in a chemical-biological environment. The AERP system includes a 
protective hood assembly with a standard MBU-12/P mask, an 
intercom for ground comrmmication. and a blower assembly that 
provides de-misting. The blower is stowed during flight operations on a 
bracket that is mounted inside the all-craft. 

CB Respiratory System (AIP22P-14(V) 1, 2, 3, & 4) ND! 

The CB Respiratory System is a self-contained protective ensemble designed for 
all furward deployed rotary wing (Version 1 for USN) and fixed wing (Version 2-
4 for USN and USMC) aircrew. The design incorporates a CB filter, dual 
air/oxygen supply and a cross-over manifold with ground flight selector switch to 
provide filtered air for hood ventilation. and filtered air for oxygen for breathing. 
The system provides enhanced protection and offer anti-drown features. 
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ANCILLARY MASK EQUIPMENT 

M41 Protection Assessment Test System 

The M41 Protection Assessment Test System (PATS) enhances operational 
capability by validating proper fit of the mask to the face of 
the individual The PATS is a new capability that provides a 
simple, rapid, and accurate means of val­

idating the fu.ce piece fit and 
function of protective masks. 

Voice Communication Adapter 

The Voice Communication Adapter (VCA) is a low risk program providing additional capability 
to the M40/42 mask. The VCA is a joint program between the USMC and US Army. 

Universal Second Skin 

The Universal Second Skin is one of the components of a pre-planned product 
improvement (P3I) in the M40/M42 series mask. The Universal second skin 
provides liquid agent protection for the mask faceblank material This 

program is a Joint U.S. Army/U.S, Marine Corps effort. Both Services 
developed prototype designs and, after field user and human engineer 
testing, the Marine Corps design was selected. The Air Force is 
developing a second skin for the MCU-2AIP. 

BATTLEFIELD PROTECTIVE SUITS 

Battle Dress Overgarment (BDO) 

The BDO is a camouflage patterned (desert or woodland), two piece, air perme­
able overgarment typically worn over the duty uniform The overgarment 
material consists of an outer layer of nylon cotton, and an inner layer of 
activated charcoal impregnated polyurethane foam The BDO provides 
protection against chemical agent vapors and liquid droplets, biological agents 
(to include toxins), and radioactive alpha and beta particles, The BDO is issued 
in a sealed vapor-barrier bag that protects the garment from rain, moisture and 
sunlight. The BDO provides 24 hours of chemical agent protection once 
contaminated and has a field durability of 22 days (extendable to 30 days at the 
discretion of Field Corrnnanders). 
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JSLIST Overgarment 

The JSLIST Overgarment will provide 24 hour 
protection after 45 days of wear and 6 launderings. 
The liner currently is based upon activated carbon 
bead technology, replacing the bulky activated 
carbon foam technology in previous garments. The 
JSLIST Overgarment is a two-piece jacket and 
trouser design with an integrated hood compatible 
with respective Service masks and second skins. It 
will be worn as an overgarment for the duty unifOrm 
or as a primary garment over underwear depending 
upon the environment and mission. 

Chemical Protective (CP) Suit, OG MK-III (Navy Suit) 

The Chemical Protective Overgarment (CPO) protects the wearer against all known 
chemical and biological agents which present a percutaneous hazard. The suit 

consists of a smock and separate pair of trousers, and is sized to accommodate 
the 5 percentile female through the 95 percent male ratio. This garment will be 
replaced Navy-wide by a superior suit developed under tbe auspices of the Joint 
Service Lightweight Integrated Suit Technology (JSLIST) program. The Mark 
III chemical, biological, radiological (CBR) suit protects against chemical agent 
vapors, aerosols, droplets of liquid, and biological agents. 

CP Suit, Saratoga (USMC) 

Like the BOO, the SARATOGA CP Suit is an air permeable, camouflage 
patterned overgarment. Instead of carbon impregnated foam, SARA TOGA uses 
spherical, activated carbon adsorbers immobilized in the liner fabric. This system 
allows for a lighter, cooler gannent, which is launderable. The Saratoga provides a 
24 hour protection period and has a durability of30 days continuous wear. 

CWU-66/P Aircrew Ensemble - Production (FUE FY96) 

The CWU-66/P, a one-piece flightsuit configuration, provides 24-hour protec­
tion against standard NATO threats. It is made with Von Blucher carbon 
spheres, and is less bulky than prior ensembles. It offi:rs a reduced thermal load 
burden and is compatible with aircrew life support equipment. 
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Chemical Protective Undergarment (CPU) 

The CPU is a two-piece lightweight undergannent made of a non-woven 
fabric containing activated charcoal. When worn under the combat vehicle 
crewmen (CVC) coverall or battle dress uniform (BDU), the CPU provides 
12 hours of protection and is durable for 15 days. 

SPECIALTY SUITS 

Joint Firefighter Integrated Response Ensemble (JFIRE) 

JFIRE is a joint effort between the Air Force (lead agency) and the Army. The JFIRE Program 
has developed an ensemble that will protect the military firefighters lAW National Fire Protec­
tion Associated (NFPA) standards and provide CB protection during firefighting 
operations in a CB environment. JFIRE leverages the JSLIST overgarment for 
chemical protection, to be worn under aluminized proximity firefighting outergear 
and wtth a switchable filtered/supplied air mask with chemical warfare (CW) kit. 
A Commercial Off-the-Shelf (COTS) glove that can be used for both fire and CB 
protection will replace the need fur CB gloves to be worn under standard 
proximity gloves. JFIRE meets several key requirements, including (I) providing 
24 hours of CB agent protection against 10 g/m2 liquid agent, (2) provkting 
firefighters CB protection in both structural and crash fire fighting/rescue 
operation, (3) allowing firefighters to use mission essential tools and equipment in a 
CB environment, (4) providing resistance to water and all standard fire fighting 
chemicals (foam, CO 2, aircraft POL), and (5) is capable of being donned in 8 minutes. ~-' 
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Suit Contamination A voidance Liquid Protection (SCALP) 

The SCALP is worn over the BDO to provide 1 hour of protection :from gross 
liquid contanllnation.. The SCALP, which consists of a jacket with hood, 
trouser and booties, is made from a polyethylene-coated Tyvekn.material. 
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Interim..Self Contained Toxic Environment Protective Outfit (STEPO-I) 

Approved as an interim system for 2-hour depot operations in Immediate Danger to Life and 
Health (IDLH) environments. It consists of encapsulating suit made of butyl rubber-coated 
nylon with a polycarbonate visor. Respiratory protection is provided by one of two options­
tethered clean air supply or a self-contained rebreather worn as a back-pack. Cooling is provided 
by an ice vest worn underneath the suit. 

Self-Contained Toxic Environment Protective Outfit (STEPO) 

\. STEPO provides OSHA level A protection for Army Chemical Activity/Depot 
• ~. l (CAID), Explosive Ordnance Disposal (EOD) and Tecbrrical Escort Unit 

, ,~ (TEU) personnel. The STEPO is a totally encapsulating protective ensemble 
· ·.'t for protection against chemical and biological agents, missile/rocket fuels, 
\ L'i ~OL, and industrial chemicals for periods up to four hours .. The ens~le _ , 1· : mcorporates two types of NIOSH approved self-contained breathing 
! ,4 1. i! systems (one hour and fuur hour configurations) and a tether/emergency 

· ~ ,,_ breathing apparatus option, a ~att~ry powered Personal Ice Cool~ Syst~m 
'.'_,fi :;, (PICS), a hands-free commumcat10ns system, and standard ToXlco logtcal 

r iJ Agent Protective (TAP) boots and gloves. The suit is capable of being 
: J ~ · -~-, decontaminated for reuse up to 5 times after c~emical vapor exposures. 

J" STEPO shares common, modular components wrth the IT AP and JFIRE 
' ensembles simplifYing logistics and reducing costs. 

PROTECTIVE ACCESSORIES 

Green/Black Vinyl Overboots (GVO/BVO) 

The GVO/BVO are fitted vlllyl overshoes that are worn over the combat boots 
to provide chemical agent or moisture vapor protection during wet weather. 
The impermeable GVO/BVO provide protection against chemical agents for 
12 hours and are durable for up to 14 days. 

Multipurpose Overboot (MULO) 
(JSLIST Boots) 

The MULO is a joint service program under the auspices of the 
JSLIST program and will replace the GVO/BVO. It is made of an 
elastomer blend and will be pro duced by injection molding. It is 
designed for wear over the combat boot, jungle boot, and intermediate 
cold/wet boot. The MULO provides more durability, improved 
traction, resistance to POLs and flame, and better donning and doffing 
characteristics over standard footwear. 
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Chemical Protective (CP) Gloves 

The CP glove set consists of a butyl-rubber outer glove 
for protection from chemical agents, and a cotton inner 
glove for perspiration absorption. CP outer gloves come 
in three thicknesses: 7. 14, and 25 mil. The 7 mil glove is 
used by personnel who require a high degree of tactility, 
such as medical and personnel engaged in electronic 
equipment repair. The 14 mil glove is used by personnel 

,:1~, like aviators and mechanics, in cases when good tactil ity 
is necessary and stress to the glove is not too harsh. The 

25 mil glove .is used by personnel who require a durable glove to perform close combat tasks and 
heavy labor. The 14 and 25 mil glove sets will provide protection for at least 24 hours. The 7 mil 
glove set should be replaced within 6 hours of exposure to a chemical agent. 

COLLECTIVE PROTECTION EQUIPMENT 

M51 Protective Shelter, CB 

a trailer-mounted system that 
consists of the following major components: a 1 O­

man shelter, a protective entrance, and a support 
system The shelter and protective entrance 
support themselves through air filled ribs. The 

protective entrance minimizes carry-over of vapor 
contamination from outside to inside the shelter, and paces entries to the shelter to prevent loss 
of shelter over-pressure. The air handling system is permanently mounted in the trailer, and 
provides forced, filtered, and environmentally conditioned air to the shelter. The M5l is mostly 
used by battalion aid stations and other medical units. It can also be used as a temporary rest and 
relief shelter. The M51 utilizes outdated technologies and is being replaced with CBPS. Very 
few M51s remain serviceable and logistically supportable. Tills system can be erected and 
employed by 4--6 personnel in approximately one hour. This system provides heat stress relief 
from the effects ofMOPP for 12-14 personneL 

M20 Simplified Collective Protective Equipment 

The M20 SCPE is used to convert an interior room of an existing structure 
into a positive overpressure, NBC collective protection shelter where 
individuals can perfonn assigned missions without wearing the 
protective mask and overgannent. The system consists of a liner, 
protective entrance, filter canister, and support kit. 
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M20Al/M28 Simplified CPE (SCPE) 

The SCPE is a low cost method oftransfonning r. . -,,-

a room of an existing structure into an NBC - /r 
collective protection shelter fur command, con­
trol and communication (C 3), medical treat­
ment, and soldier relief functions. M20Al is a 
room liner fur existing shelters; M28 is a liner 
for the TEMPER tent. Components include a 
CB vapor resistant polyethylene liner that pro­
vides a protected area in an existing structure; a 

collapsible, protective entrance that allows en- ~-..,.,~-~ .•. _ 
try to/exit from the protected area; a hermetic- ~ -~""", 
ally sealed filter canister, which provides ~ 
filtered air to both the liner and the protective en trance; and a support kit, which contains 
ducting, lighting, sealing and repair material and an electronically powered blower. A pre­
planned product improvement (P 3!) program to the SCPE (M20A!IM28) provides liquid agent 
resistant liners, protective liners for tents, interconnectors, and an interface with environmental 
control units. The improved SCPE also allows more people to enter at one time, and protects 
hospitals under tents. 

Chemically Protected Deployable Medical System (CP DEPMEDS)­
Development/Production 

The Army' s CP DEPMEDS 
program is a joint effort with 
the Air Force to provide envi­
ronmentally controlled collec­
tive protection into field hos­
pitals. The requirement is to be 
able to sustain medical opera­
tion for 72 hours in a chemical 
contaminated environment. 
Envll'onmentally-con trolled 
collective protection is pro­

vided through the integration of M28 SCPE, chemically protected air conditioners, heaters, 
water distribution and latrines, and alanns systems. M28 SCPE provides protection to existing 
TEMPER Tents and passageways within the hospital DEPMEDS ISO shelters are protected 
through the replacement of existing shelter seals with those that are CB protected. The Field 
Deployable Envll'onmcntal Control Unit provides air conditioning and the Army Space Heater 
provides heating. Both environmental control units are chemically protected through the 
addition of a CB kit. To sustain approximately 500 patients and staff, chemically protected 
latrines and water distribution systems have been developed. 
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Chemically/Biologically Hardened Air Transportable Hospital (CHA Til)- Production 

The Air Force' s CHATH pro­
gram is a joint effort with the 
Army to enable medical per­
sonnel to deploy and setup in 
chemical and biological threat 
areas and operate in chemically 
and biologically active environ­
ments. CHATH allows per­
sonnel to perform their hospit­
al duties in a Toxic Free Area. 
CHATH upgrades the present 
Air Transportable Hospitals 
(ATHs) retaining the same 

medical equipment and personnel CHATH uses existing and modified U.S. Army equipment to 
line the current ATH tents providing an airtight shelter. The Human Systems Program Office 
(HSCIY A) developed a Chemically/biologically Hardened Air Management Plant (CHAMP). 
The CHAMP filters chemically and biologically contaminated air, and recirculates and filters 
interior air to maintain a clean hospital standard, provides heating, cooling, and over­
pressurization to the hospital. The CHAMP can be operated from standard electrical sources or 
from its own internal generator. The CHAMP comes equipped with an Automatic Transfer 
Switch (ATS) to maintain power after Base power is shut off. The ATS starts the Diesel 
generator after three seconds of power interruption. The CHAMP allows the CHATH to be 
staged near warfighters in the field in a bare base environment. The CHATH can be deployed in 
increments of 10, 25, and 50 beds. This flexibility of the CHATH system helps ensure the best 
medical care as near the crisis area as possible. 

Shipboard Collective Protection System ~ Production 

S~pboard CPS ~ an integral part of the HV AC ~t~ on new c~nstruction ~.,. 
ships. CPS provides each protected zone on the ship with filtered arr :.- -_1_- , -~p-

at an overpressure of 2.0 inches water gage. CPS is - --~ ~~ 
modular and is based on a Navy-improved version of ;;;:; ~ "\ 
the 200 cfin M56 fiher. CPS includes filters, filter 
housings, high pressure funs, airlocks, pressure control 
valves, low pressure alarm system. and personnel 
decontamination stations. 
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Selected Area Collective Protection System - Production 

Selected Area CPS (SACPS) is 
designed to be easily adaptable to 
current ships to provide selected 
spaces (i.e., command and contra~ berthing 
areas, etc.) with an affordable CPS system SACPS is 
modular and is based on a Navy-improved version of 
the 200 cfin M56 filter. SACPS is easily integrated 
into the ship' s existing HV AC system, aed includes 
filters, filter housings, a high pressure fan, an airlock, 
a pressure control valve, and a low pressure alarm 
system. 

CB Protected Shelter (CBPS)- Production 

r -- -/'------:;. --~ ..-- -
., "\. ' i 

" .. ~ -

.! . ... > 
• ' t . 

• • 

CBPS is a highly mobile, rapidly deployable 
shelter system designed to be used for Echelon I 
and II forward area medical treatment fucilities as 
a replacement for the M51. The system is self­
contained and self-sustaining. The CBPS consists 
of a dedicated Mlll3 Expanded Capacity 
Vehicle (ECV), a Lightweight Multipurpose 
Shelter (LMS) mounted onto the vehicle, a 300 
square foot airbeam support CB protected 
shelter, and a High Mobility Trailer with a !OkW 
tactical Quiet Generator Set. The ECV and LMS 

transports a crew of four and their gear. All medical equipment required for the shelter is 
transported in the LMS or on the trailer. The CB shelter is rolled and carried on the rear of the 
LMS during transport. The CBPS is operational within 20 minutes with a crew of four. All 
power required to support operations is provided by the ECV engine or with the lOkW 
generator for limited power. The 
system is environmentally condi­
tioned by a hydraulically powered 
environmental support system, 
which provides filtered air, heat­
ing, air conditioning. and electrical 
power. The system is presently in 
limited production with fielding 
scheduled to initiate in 4QFY99. 
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Portable Collective Protection System 

~~~~- ZQ The transportability and ease of use of 
•..- -~.:t-.- lil the Portable Collective Protection Sys-

I 

1 tern (PCPS) permit mobility and !lex i-
~ bility in chemically or bio logically 

' contaminated areas. PCPS can be 
erected by fuur Marines within 30 

I . ·:·1 minutes wearing MOPP 4 gear. 
• ... ' The protective shelter is divided 

into a main area and two smaller 
compartments; the entry area, and 
the storage area. When 

overpressure is applied, the protective shelter provides protection from liquid and vapor 
chemical and biological agent. An airlock (protective entrance) allows purging of possible 
chemical agent vapors and additional decontamination of personnel entering the main area. 

GENERIC NBC FILTERS AND 
COLLECTIVE PROTECTION FILTRATION SYSTEMS 

Generic, high volume air flow NBC filters, and CP filtration systems exist that are 
currently installed on a wide variety of applications. These CP systems are modular and have 
been applied to numerous vehicles, vans, mobile shelters, and fixed sites. 

GENERIC NBC FILTERS 

NBC filters are used to remove Nuclear and Biological particulates and Chemical aerosols and 
vapors from the air supplied to collective protection systems. 

M48/M48Al 

The 100 cubic !bot per minute ( cfin) filter is used in the M!All A2 r;,;;,..,.,:;.-'"":: 
Abrams tank, M93 Modular Collective Protection Equipment 
(MCPE), CB Protected Shetter, and Paladin Self Propelled 
Howitzer. 
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200 cfin filter is used as the basic filter set in the 
MCPE and in Naval applications. It can be stacked to 
obtain filtration of higher air flow rates. 
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600 cfm and 1200 cfm Stainless Steel Fixed Installation Gas Filters 

These filters are used in fixed site applications where high volumes of air flow are required. They 
can be stacked to provide higher NBC filtered air flow rates. Particulate filter would be procured 
separately. 

GENERIC NBC CP FILTRATION SYSTEMS 

The following are modular NBC CP filtration systems which are applied to a wide variety of 
applications. They consist of an NBC filter, motor/blower unit, housings, and integration 
housings/ductwork. Some can be integrated into environmental control equipment. 

M8A3 Gas Particulate Filter Unit (GPFU) 

The 12 cfin system provides air to armored vehicle crewman ventilated fucemasks, i.e., 
M42Al/A2. Used in M1!3 Armored Persmmcl Carrier variants and USMC AAVP7Al 
amphibious vehicle. 

M13AlGPFU 

The 20 cfin system provides air to armored vehicle crewmen 
ventilated facemasks, i.e., M42Al/A2. Used on the M1Al/A2 
Abrams tanks, Bradley Figbting Vehicles, Multiple Launch 
Rocket System (MLRS), tank transporter, and other 
vehicles. 

Modular Collective Protection Equipment (100, 200, 400, 600 cfm Systems) 

Modular Collective Protection Equipment (MCPE) consists of a family of related end items from 
which modules can be chosen and combined to meet the unique demands of individual systems. 
These end items employ common parts and mountings and interchangeable connections and 
accessories to the greatest extent possible. MCPE provides collective overpressure to a wide 
variety of mobile shelters and vans. It uses the M48 NBC filter in the 100 cfrn system and the 
M56 NBC filter in the others. 
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SECTION 2: RDTE ITEMS 

INTEGRATED 

Force XXI Land Warrior 

Rationale: 
• Army requirement 
• Navy, Air Force, and Marine Corps interest 

Key Requirements: 

• Protection from all threats for the individuaL to include NBC threats 
• Integrated vision, communication, and locator systems and enhanced equipment 

interface 

Descriptioit 
The Force XXI Land Warrior is an integrated soldier defense system that will improve 
the warfighter' s combat system interface and ability to detect, recognize, and destroy 
enemy soldiers and equipment. Monitor and protection systems are integrated into a full 
body ensemble along with advanced locations, communications, microcomputer, and 
vision systems to maximize the warfighter' s battlefield awareness, survivability, and 
lethality. 

RESPIRATORY 

Joint Service General Purpose Mask (JSGPM) 

Rationale: 

• Joint Army, Navy, Air Force, and Marine Corps reqillrement 

Key Requirements: 
• 24-hour CB protection 
• Lower breathing resistance 
• Reduced weight and bulk 

Description: 
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The JSGPM will be a lightweight protective mask system­
consisting of mask, carrier, and accessories-incorporating 
state-of-the-art technology to protect U.S. forces from all 
future threats. The mask components will be designed to 
minimize it impact on the wearer' s performance and to 
maximize its ability to interface with future Service 
equipment and protective clothlng. 
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Joint Service Aviation Mask (JSAM) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Continuous CB protection 
• Improved anti-G features 
• Hypoxia protection up to 60,000 feet 

Description: 
JSAM will be a lightweight CB protective mask that can be worn as CB protection for 
all aircrew. With the addition of anti-G features, it can be worn as combined CB and 
anti-G protection for aircrews in high performance aircraft. It will be compatible with 
existing CB ensembles, provide flame and thermal protection, reduce heat stress imposed 
by current CB protective masks, and the CB portion will be capable of being donned in 
flight. JSAM will also be compatible with existing aircrew life support equipment. 

BATTLEFIELD PROTECTIVE SUITS 

Joint Service Lightweight Integrated Suit Technology (JSLIST) 

The JSUST program is a fully cooperative Joint Service RDTE effort chartered to develop 
new CB protective clothing for all Services. The program will yield a family of garments 
and ensembles, developed for Joint Service mission needs and tested to Joint Service 
standards. The JSLIST will provide enhanced CB protective ensembles with reduced 
physiological heat burden and will be generally lightweight and launderable. JSUST is the 
first of a 3 phase program and supports a variety of Service suit and accessories. Previous 
chemical protective requirements from all Services are incorporated within the Joint ORD 
for JSLIST. There are five JSLIST clothing item requirements: 1) overgarment, 
2) undergarment, 3) duty uniform, 4) boots and 5) gloves. Each of the Services' 
requirements are incorporated by these five JSL!ST requirements. 

In April 1997, the JSLIST program type classified the JSLJST Overgannent and Multi­
purpose Overboot (MULO). The remaining items are being addressed in the JSLIST Pre­
Planned Product Improvement (P 31) program, currently underway, with completion 
scheduled for late 1999. P3I is seeking new and advanced material candidates only. The 
garment design will be the JSLIST design with only minor design modifications allowed 
under a P3L 
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Lightweight Chemical/Biological Protective Garment (LCBPG) JSLIST P3I 

Rationale: 
• Army and SOF requirerrent 

Key Reqcirements: 
• Provide 6 hours protection against 10 g/m2 liquid; 5000 CT vapor/aerosols 
• Provide 7 days field wear (minimum) in all geographical areas ( Jaunderability not 

required) 

• Weigh no more than 4 pounds (3 pounds desired) 
• Have package volume for size mediwn no more than 500 in 3 (300 desired) 
• Reduce the physiological heat burden by at least 20% (30% desired) over that 

experienced when wearing the BDO, 

Description; 
The LCBPG is required to provide 6 hours of protection aga:inst all CB agents after 
moderate periods of wear. The requirement has a trade~offofwear-time and protection­
time in order to achieve a lightweight, low-bulk garment for short-term, high-risk 
missions. The LCBPG will be a two-piece suit designed with an integrated hood com­
patible with the M40 mask with second skin. It will be worn as an overgarment for the 
duty uniform or as primary gannent over underwear depending upon the environment or 
mission. 

60-Day Overgarment JSLIST P3I 

Rationale: 
• Joint Army, Navy, Air Force, Marine Corps, and SOF requirement 

Key Requirements: 
• Provide 24 hours of protection against 1Dg/m2 liquid agent, 5000 CT vapor/aerosols 

• Provide 60 days field wear in all geographical areas 
• Retain chemical protection after 8 launderings 
• Weigh less than 4 lbs for a size medium-regular, packed garment 
• Reduce physiological heat burden currently imposed by BDO 

Description; 
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The 60-day Overgarment JSLIST P31 will provide 24 hours protection after extended 
wear and laundering. Liner candidates are based upon activated carbon technology 
(carbon beads, thin carbon foam, and others). The 60-Day Overgarment JSLIST P3I 
will be a two-piece design with an integrated hood compatible with the M40 mask and 
second skin. The 60-Day Overgarment JSLIST P31 will be worn as an overgarment for 
the Battle Dress Uniform (BDU), or as a primary gannent over personal underwear 
depending upon the environment and mission. 



Non-Medical Protection Programs 

30-Day Overgarment JSLIST P3! 

Rationale: 
• Air Force requirement 

Key Requirements: 
• Provide 24 hours protection against 10 g/m2 liquid agent; 5000 CT vapor/aerosols 
• Provide 30 days field wear (minimum) in all geographical areas 
• Retain chemical protection after 4launderings 
• Weigh less than 4 lbs for a size medium-regular, packed garment 
• Reduce physiological heat burden currently imposed by BDO 
• Provide less than 20 percent 2nd degree burns at 2-2.5 gcal/cm2/sec for two seconds 

Description: 
The 30-Day Overgarment JSLIST P31 will provide 24 hour protection after 30 days 
wear time and 4 launderings. Liners currently are based upon various activated carbon 
technologies (carbon beads, thln carbon foam and others). It will be a two-piece suit with 
an integrated hood compatible with the MCU-2/P mask with second skin. The 30-Day 
Overgarment JSLIST P31 will be worn as an overgarment for the duty llllifonn or as a 
primary garment over underwear depending upon the environment and mission. 

Vapor Protective Undergarment (VPU) JSLIST P31 

Rationale: 
• SOF requirement 
• Army, Air Force. and Marine Corps .interest 

Key Requirements: 
• Provide 12 hours protection (24 desired) against 10 g/m2 liquid; 10,000 CT vapor/ 

aerosols 
• Provide 30 days field wear (minimum) in all geographical areas 
• Retaln chemical protection after 4 launderings (1 0 desired) 
• Weigh less than 3 pounds 
• Reduce the physiological heat burden imposed by the CPU 

Description: 
The VPU will provide 12 hour protection after extended wear and laundering. It will also 
offer a reduction for the heat stress burden when compared to the CPU. The VPU will 
be a one or two-piece undergarment with an integral hood compatible with the M42 
series mask. 

Duty Uniform (.JSLIST P3!) 

Rationale: 
• Marine Corps requirement 
• Anny, Air Force, and SOF interest 

Key Requirements. 
• Enhance existing capability with lighter, less thermal burdening ensemble 
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Description: 
The Duty Unifonn will be the primary NBC garment. It will be worn by all Marines, 
except those aircrew with special environmental or equipment interface requirements and 
those Marines who must deal with large volumes of liquid contamination. It will provide 
the wearer with protection from liquid. vapor, and aerosol hazards while reducing 
physiological stress. 

Joint Service Aircrew Protective Ensemble (JPACE) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps Requirement (Navy lead) 

Key Requirements: 
• Provides Below-the-Neck (BTN) protection for rotary and fixed wing aircrew 
• 30 day wear time 
• Launderable 
• Includes hand and fuot protection 
• Compatible with aircrew mounted aviation life support systems 
• Ejection safe and water survivable 

Description; 
JPACE will be a chemical biological (CB) protective ensemble (induding gloves and 
footwear) for all services' aviation communities. It will be a replacement for the 
Navy/Marine Corps MK-1 undergarment, Army ABDU-BDO system and AF CWU-
66/P overgarment. Due to mission constraints and threat analysis, a separate garment 
may be considered for fixed wing versus rotary wing aircrew. JPACE started as a spin­
off from JSLIST to address aviation specific CB requirements. Therefore, JSLIST and 
JSLIST P3I materials, designs, and documentation will be used to the maximum extent 
possible. This ensemble will be jointly tested and fielded with JSAM (Joint Service 
Aviation Mask) and will be used as a technical insertion to the Army Air Warrior 
program. JP ACE will provide the fixed and rotary wing aviator with BTN protection 
against CB threats. 

Multipurpose Protective Sock (MPS) 
(JSLIST P31) 

Rationale: 
• SOF requirement 
• Army, Air Force, and Marine Corps interest 

Key Requirements: 
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• Provide 12 hours of protection against 10g/m2 liquid agent, (5000 mg-min/m 3 

vapor/aerosols if boot is made of permeable material) 
• Provide 30 days field wear 
• Must be comfortable, fit well and be compatible with all SOF footwear; i.e., desert, 

jungle, assault boots, etc. 
• Retain chemical Protection after 4 launderings 
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Description: 
The MPS will provide 12 hours protection after extended wear and laundering when 
worn over the issue wool sock and under SOF footwear. The MPS must provide 
comfort, fit and compatJ.bility when worn over the wool sock and under the various types 
ofSOF footwear. The boots' composition and design will determine whether both liquid 
and vapor protection must be integrated into the sock material 

Rationale: 

Improved CB Protective Glove 
(JSLIST P31) 

• Joint Army, Air Force, and Marine Corps requirement 

Key Requirements: 

• Provide 24 hours protection against 10 glm2 liquid agent 
• Provide protection against POL and standard decontaminants 
• Provide self-extinguishing flame resistance 
• Provide 30 days wear durability in all environ­

ments without degradation of protection 
• Provide dexterity equal to or better than the 

standard 14 and 25 mil butyl gloves 

Description: 
Two candidates are being evaluated in the JSLIST 
P31 glove program. One is a general purpose 
glove for durability arul the other is a high tactile 
glove for improved dexterity. 

SPECIALTY SUITS 

Improved Toxicological Agent Protective (ITAP) 

Rationale: 

• Program is a Joint Service Program 

Key Requirements: 

• Provide splash and vapor protection against a potential exposure to liquid agent 
when worn as a system-Tequiremcnts: lOglm 2 HD, VX, GB, L agent challenge for 
2 hours. 

• Provide an optional Personal Ice Cooling System (PICS). 
• Be functional as a system where temperatures range from 0 ° to 1 00°F when used 

with a cooling system 
• The suit and overhood are capable ofbeing decontaminated for a minimum of 5 

reuses, 2 hours per use (1 hour at IDLH), after vapor and particulate contamination. 
After liquid contamination ITAP suit will be decontaminated and held for disposaL 

• :Must have a minimum shelf life of5 years. 
• It is required that tha fithric be self-extinguishing meeting NFPA 1991. 
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• It is required that the fabric be static dissipative and not hold a charge sufficient to 
set off munitions and explosives in accordance with current Explosive Safety Board 
requirements. 

• The fabric should be light in color to reduce operator solar heat load. Capable of 
being stored within the temperature range ofO 0 to 1200F. 

Description: 
ITAP will replace the M3 TAP ensemble. !TAP will en bance existing capabilities by 
increasing personal protection and reducing the thennal bur den on the wearer. ITAP will 
provide skin and respiratory protection both during peacetime and wartime for short 
term operations in Immediately Dangerous to Life and Health (IDLH) toxic chemical 
environments (up to I hr), emergency life saving response, routine Chern ica1 Activity 
operations and initial entry and monitoring. ITAP shares common, modular components 
with the STEPO and JFIRE ensembles, simplifYing logistics and reducing costs. 

COLLECTIVE PROJECTION EQUIPMENT 

Advanced Integrated Collective Protection System (AICPS) 
for Vehicles, Vans and Shelters (VVS) 

Rationale: 
• Army requirement 
• Marine Corps interest 

Key Requirements: 
• Integral NBC filtration power and environmental control for vehicles, vans and 

she hers 
• Minimize filter changes and overall system logistics burden 
• Reduced size, weight and energy requirements 

Description: 
The AICPS 
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molUlted to an S788 Sheher on an M1097 HMMWV) is an 
NBC filtration system integrated with an environmental 
control unit and auxiliary power unit for combat 
systems. It uses a deep-bed carbon vapor filter for 
extended gas filter life. The combined components 
provide overall size, weight and energy reduction, and 

eliminate the need for additional electrical power 
from the host system 
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Shipboard Collective Protection Equipment 

Rationale: 
• Navy Service-Ullique requirement 

Key Requirements: 
• Provide protection against chemical and biological threat agents 
• Provide a minimum of three year continuous operational life 
• Provide more efficient, long life filters 
• Provide quieter, more efficient supply funs 
• Develop methods to counter new and novel threat agents 

Description: 
Shipboard Collective Protection Equipment (CPE) provides a contamination-free 
enviromnent within specified zone bmmdaries such that mission essential operations and 
life sustaining functions can be performed during or after a CB attack. The objective of 
this program is to provide Pre-Planned Product Improvements (P3I) to the current 
Shipboard CPS to decrease logistic costs by extending particulate filter life, reducing 
shipboard maintenance requirements, and providing energy-efficient fans. The program 
develops improvements to existing shipboard HEPA and gas adsorber filters, supports 
long term shipboard testing of filter improvements to develop filter life database, and 
provides plans for backfitting existing non-CPS ships. Shipboard CPE is being installed 
on selected new construction ships. 

Collective Protection System (CPS) Baeldit 

Rationale: 

• Navy Service-Unique requirement 

Key Requirements: 
• Provides protection to forces operating ships within a chemicaVhiological threat 

environment 

• Provides plans for backfitting existing non-CPS shlps 

Description: 
Collective protection systems use filtered air to pressurize ship zones such that specified 
contamination-free spaces can remain functional for mission critical and sustaining 
operations within a chemical/biological threat or contaminated area. CPS backfit 
provides a means for retrofitting existing ships with required collective protection. Only 
ships with significant operational life beyond the FY05 through FYlO time frame will be 
considered for CPS Backfit. 
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AnnexC 

Decontamination Programs 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

PERSONNEL 

M258Al Skin Decontamination Kit (SDK) 

The M258Al consists of a 
pocket-sized plastic case contain­
ing three sets of foil-packaged de­
contaminatiTig wipes. The decon­
taminating sets consist of PAC­
KET 1 containing an aqueous 
decon solution soaked gauze pad, 
and PACKET 2 containing a 
decon solution filled glass 
ampoule within a gauze pad. Per-
sonnel use the two wipes suc­
cessively to remove and neutralize 
liquid chemical agents from their 
skin, clothing, personal equipment 

I 
na 
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and weapons. The M258Al is being replaced by the M291 decon kit. 

M291 Skin Decontamination Kit 
y------------- The M291 (shown in use) consists of a 

wallet-like fleXlble carrying pouch con­
taining individually pac kaged hermetically 
sealed fuil packets. Each packet contains 
a folded nonwoven fiber applicator pad 
with an attached strap handle on one side. 
The pad contains a reactive and sorptive 
resin polymer nllxture. The kit enables 
warfighters to remove, neutralize, and 
destroy chemical and biological warfure 
agents on contaminated skin. The kit is 
carried in a pocket of the Battle Dress 
Overgarment (BDO). 
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M295 Equipment Decontamination Kit 

The M295 {shown in use) consists of a pouch con­
taining four individual wipedown mitts, each enclosed in 
a soft, protective packet. The pouch assembly is de­

signed to fit comfortably 
within the pocket of a 
BDO. Each individual 
wipedown mitt in the kit 
is comprised of adsorbent 
resin contained within a 
nonwoven polyester 
material and a polyethyl­
ene fihn backing. In use, 
resin from the mitt is 
allowed to flow freely 

through the non-woven polyester pad material. Decontamination is accomplished through 
sorption of contamination by both the non-woven polyester pad and by the resin. The :M295 
enables the warfighter to perform basic decontamination to remove, neutralize, or destroy CB 
warfare agents and toxins on contaminated personal and load bearing equipment. 

COMBAT EQUIPMENT, VEHICLES, AND AIRCRAFT 

ABC-Mll Portable Decontaminating Apparatus 

The 1-113 quart capacity Mil is used to spray DS2 decontaminating solution 
onto critical areas (i.e., frequently used parts) of vehicles and crew served 
weapons. The Mll consists of a steel cylinder, a spray head assembly, and a 
small nitrogen cylinder (aOOut 3" long). The refillable Mll can produce a 
spray 6 to 8 feet long, and cover an area of about 135 square feet. The Mll is 
currently used on tanks and other systems where the larger Ml3 
Decontaminating Apparatus, Portable (DAP) cannot be effectively stowed. 
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M13 Decontaminating Apparatus, Portable (DAP) 

The man portable M13 consists of a vehicle mounting bracket, a 
pre-IDled fluid container containing 14 liters of DS2 decon­
taminating solution, and a brush-tipped pumping handle con nee­
ted to the fluid container by a hose. The fluid contailler and brush 
head are both disposable. The M13 can decontaminate 1,200 
square feet per fluid container. The combination of spray pump 
and brush allows personnel to decontaminate hard to reach 
surfaces, and remove thickened agent, mud, grease and other 
material 
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ABC~M12Al Power Driven Decontamination Apparatus (PDDA); Skid~ Mounted 

The Ml2Al consists of three main 
components: a pump unit, a 500 gal­
lon tank unit, and a 600 gallon per 
hour liquid fuel water heater. The 
Ml2Al is a flexible system that can 
be used for purposes such as de-icing, 
fire fighting with water or foam, water 
pumping/transport, and personnel 
showering in addition to equipment 
and area decontamination. The 
Ml2AI can pump 50 gallons of 
decontaminating solution per minute 
through both of its two hoses. The 
integral shower assembly provides 25 
shower heads. The M12Al is typically mounted on a 5 ton truck for tactical mobility, but can be 
dismounted to facilitate air transport. The Marine Corps has replaced the M12Al PDDA with the 
M 17 series Lightweight Decontamination Apparatus. 

M17 Series Lightweight Decontamination Apparatus 

The M17 series Lightweight Decon-
tamination Sys tern is a portable, 
lightweight, compact engine driven 
pmnp and water heating system 
The system is used during decon­
tamination operations. The LDS is 
capable of drawing water from any 
source and delivering it at moderate 
pressure and controlled tem­
peratures. The system has an 

accessory kit with hoses, spray 
wands, and personnel shower hardware. It 

also includes a collapsible water bladder. 
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SECTION 2: RDTE ITEMS 

COMBAT EQUIPMENT, VEIDCLES, AND AIRCRAFT 

Sensitive Equipment Decontamination System 

Rationale: 
• Joint SeiVice requirement 

Key Requirements: 
• Non-aqueous based decontamination systems for sensitive equipment 
• Capable of being used in both mobile and fixed-sites 

Description: 
Provide a first ever capability to decontanllnate chemical and biological warfare agents 
and toxins from sensitive electronic, avionics, electro-optic equipment, and vehicle 
interiors. Its use nrust be compatible with and not degrade sensitive materials or 
equipment. It nrust be operator safe and offer protection from off-gassing and direct 
liquid exposure during decontamination. 

Sorbent Decontamination System 

Rationale: 
• Army and Marine Corps requirement 
• Navy and A1r Force interest 

Key Requirements: 
• Effectively decontaminates all CB warfure agents from contaminated surfaces 
• Easy-to use and possess no hazard to users 
• Non-damaging and non-corrosive to military equipment 
• Environmentally safe to store 

Description: 
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The reactive sorbent decontamination system provides a simple, rapid, and efficient 
system to decontaminate small and individual issue items of equipment. It is effective in 
all environments, is less corrosive, and presents a lowered logistics burden through 
improved shelf life and reduced special handling and storage needs. The system uses a 
catalytic component that reacts with the chemical agents being sorbed; this eliminates the 
potential hazard created by the off-gassing of agents from used sorbents. 



Decontamination Programs 

M21/M22 Modular Decontamination System (MDS) 

Rationale: 
• Army requirement 
• Navy, Alr Force, and Marine Corps interest- no imminent requirement 

Key Requirements: 
• Provide high pressure water for the primary wash process 
• Mechanically dispense and scrub decontaminant 
• Fit within the payload limits of a 3/4 ton trailer and a 1-1/2 ton trailer 
• Use eJcisting equipment to supplement the dehberate decontamination process 

• Provide adapters to draw water from fire hydrants 

Description: 
The MDS will provide the soldier 
an improved capability to perform 
detailed equipment decontam­
ination on the battlefield. The 
system will replace current meth­
ods of decontamination applica­
tion (i.e., mops and brooms or 
'With the portable MI3 Decontam­
ination Apparatus) which are both 
time consuming and labor .inten­
sive. The :MDS improves effec­
tiveness, reduces water usage, 
equipment processing time, and 
labor intensiveness. The MDS 
consists of a M21 decontaminant Pumper/Scrubber module, and M22 High Pressure/Hot 
Water module. The M22 delivers DS2 or liquid field expedient decon taminants and is 
capable of drawing the decontaminant directly from a container on the ground while 
mounted on a trailer. The M22 provides hot water up to 3000 psi at a rate of 5 gpm 
'With the capability of high volume cold water and detergent injector. It will also be 

capable of drawing water from natural and urban 
-j water sources and delivering it at variable 

adjustable pressures, temperatures and flow 
rates. Each module (M2J or M22) may be 
transported or operated from a 3/4-ton trailer 
towed hy a MJ037 High Mobility Multipurpose 
Wheeled Vehicle. 
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M17 Diesel Lightweight Decontamination System (LDS) 

Rationale: 
• Navy and Marine Corps requirement 
• Air Force interest -no imminent requirement) 

Key Requirements: 
• Be capable of operation using Military Standard (MIL STD) fuels 
• Have no component which cannot be moved by a four man crew 
• Be capable of decontaminating both sides of a vehicle or aircraft simultaneously 
• Generate no new manpower requirements 
• Decontaminate personnel, equipment and other material without an external power 

source and in coordination with a water tank or natural water resource. 

Description: 
The Diesel LDS is a portable, lightweigh~ compact, engine-driven pump and multifuel­
fired water heating system. The system will be capable of performing the same hasty and 
deliberate decontamination procedures as required of the Ml7 series LDS. 

Joint Service Fixed Site Decontamination System 

Rationale: 
• Army, Air Force, and Marine Corps requirement; Navy to be determined 

Key Requirements: 
• Provide restoration capability at fixed site locations 
• Provide improved/state-of-the-art NBC decontamination equipment 
• Provide non-hazardous and environmentally safe NBC decontaminates 

Description: 
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The Joint Service Fixed Site Decontamination program is a joint effort fur the four 
Services. The system will provide a :fumily of decontamination equipment to provide the 
capability to decontaminate ports, airfield, and rear-area supply depots. 



AnnexD 

Joint Medical Chemical, Biological, and Nuclear 
Defense Research Programs 

The joint medical chemical. biological, and nuclear (radiological) defense research 
programs are each addressed in the next three sections, 

D.! MEDICAL CHEMICAL DEFENSE RESEARCH PROGRAM 

D.l.l Fielded Products 

Advances in medical research and development (R&D) significantly improve the 
warfighting mission by sustaining unit effectiveness through conserving the fighting strength of 
our forces and supporting the nation' s global military strategy, which requiTes the ability to 
effectively deploy and operate. Medical R&D products (materiel and non-materiel solutions) 
provide the foundation that ensures the fielding of a flexible, sustainable, modenrized force 
across the spectrum of conflict and in the full breadth and depth of the battlefield. Overcoming 
medical threats and extending lruman perfunnance have provided a significant increase in 
military effectiveness in the past and present the potential for future enhancement of military 
operational effectiveness. Some fielded medical chemical defense R&D materiel and non­
materiel solutions are: 

Pharmaceuticals: 

• Nerve Agent Antidote Kit (Mark I), 1983 
• Skin Deoontamination Kit (M291 ). 1990 
• Nerve Agent Pretreatment (Pyridostigmine), 1985 
• Convulsant Antidote for Nerve Agent (CANA), 1991 
• Medical Aerosolized Nerve Agent Antidote 

(MAl\AA), 1994 

MARK I, M291, Nerve Agent 
Pretreatment, and CANA 
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Materiel: 
• Test Mate® ChE (Cholinesterase) Kit, 1997 (shown) 
• Resuscitation Device, Individual, Chemical, 1990 
• Decontaminable Patient Litter (NSN 6530-0 1-380-7309), 

1991 
• Chemical Warfare (CW) Protective Patient Wrap (NSN 8415-

01-311-7711), 1991 
• Computer-Based Performance Assessment Battery, 

1993 
• M40 Protective Mask Vision Correction 

(optical inserts) 

Decontaminable Patient Litter and 
CW Protective Patient Wrap 

Technical Information and Guidance: 
• Taxonomic Work Station, 1985 
• U.S. Army Medical Research Institute of Chemical Defense (USAMRICD) Technical 

Memoranda on Chemical Casualty Care, 1990 
• Field Manual (FM) 8-285, "Treatment of Chemical Agent Casualties and Conventional 

Military Chemical Injuries," 1990 
• Handbook, "Medical Management of Chemical Casualties," 1995 
• Field Management Handbook, "Medical Management of Chemical Casualties," 1996 
• Techrical Bulletin (TB) Medioal (MED) 296, 1996 
• Compact Disk- Read-Only Memory (CD-ROM) on "Management of Chemical Warfure 

Injuries," 1996 

D.1.2 Medical Chemical Defense R&D Accomplishments 

The medical chemical defense R&D technical barriers and accomplishments during FY98 
are grouped by medical chemical defense strategies, which include the following: 

• Prophylaxes 
• Pretreatment 
• Therapeutics 
• Diagnostics 

Today' s chemical threat, however, is not restricted to connnonly accepted classical 
agents, such as vesicants [sulfur mustard (HD)], nerve agents (soman, sarin, tabun, and VX), 
respiratory agents {phosgene), or blood agents (cyanide). Potential adversaries may develop 
novel threat agents. The ability to provide timely and effective medical countermeasures to new 
threats depends upon maintairring a high level of technological capability. 

Countermeasure strategies to the classic and novel threats include pharmaceuticals, 
medical equipment, specialized materiel or medical procedures, and concepts for training, 
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doctrine, and organization. Medical countermeasures are designed not only to prevent lethality 
but also to preserve and sustaill. combat effectiveness in the fuce of combined threats from 
chemical and conventional nrunitions on the integrated battlefield by: 

• Prevention of the effects of chemical agents ( e.g., prophylaxes or pretreatment). 
• Far-forward treatment upon exposure to chemical warfare threats (e.g., antidotes). 
• Chemical casuahy care (e.g., therapy and management). 
• Rapid diagnosis of chemical agent exposure. 

Research Category: Prophylaxes/Pretreatments 

The countermeasures, technical barriers, and accomplishments in the medical chemical 
defense research category of prophylaxes/pretreatments are outlined below. 

Countermeasures: 
• Reactive topical skin protectant (rTSP) for chemical agents. 
• Pretreatment regimen that protects against rapid action and incapacitating effect of 

chemical threat category of nerve agents and novel threat agents. 
• Pharmaceutical/biological pretreatments, treatments, antidotes or 

decontaminants/protectants. 

Technical Ban'iers: 
• Lack of appropriate model systems for testing treatment efficacy and safety in humans. 
• Lack of pretreatments/antidotes that are quick acting, long lasting, easy to carry and use 

on the battlefield. 
• Lack of appropriate experimental model systems to predict pretreatment or treatment 

efficacy and safety in humans. 
• Lack of detailed molecular model of novel threat agents to understand the origin of their 

unique chemical properties. 
• Potential perfOrmance decrement with pretreatment under investigation unless effects are 

closely monitored during administration. 

Accomplishments: 
• Observed that neonatal mice fail to develop HD lesions comparable to those seen in 

weanling mice. 
• Identified a prototype formulation fur rTSP that dramatically increases protection agaffist 

HD vapor. 
• Developed a method for preparing crystals ofT. californica acetylcholinesterase (AChE) 

inlnbited with sarin, soman or dllsopropylfluorophosphatc. Refinement of three­
dimensional structure is ahnost complete (collabomtion with the Weizrnann Institute, 
Israel). 

• Examined inlnbition rates ofbutyrylcholinesterase (BuChE) mutants having 
organophosphorus (OP) anhydroJase activity by carbamates and determined that slow 
reactivity of BuChE mutants with OP probably results from intelference of transition 
state stabilization by the bulky histidine sidechain that was introduced. 
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• Elucidated control mechanism of in vitro secretion of carboxylesterase (CaE) by 
mutagenesis ofC-terminal ofCaE. 

• Expressed human CaE for use as an exogenous scavenger for OP agents. 
• Made four double mutants of CaE each with altered C tenninal residues; of these, two 

had a histidine introduced near the active site and two had a glutamine introduced near 
the active site. 

• Observed that cholinesterase (ChE) attached to a solid support has enhanced stability 
over soluble forms of the enzyme. 

• Found that diflerences in tenninal elirniD.ation rates of so man in guinea pig and marmoset 
vs. rat correlated with d.i:frerences in the levels of soman binding sites in liver of these 
species. 

• Found that tissue/plasma partition coefficients of soman in rat, guinea pig, and marmoset 
were essentially equal suggesting that the pharmacokinetic distnbution of so man in these 
species should be quite similar (collaboration with Prins Maurits Laboratory, TNO). 

• Standardized the Chinese hamster ovary expression system for BuChE and CaE 
expression. 

• Developed a more sensitive and safe method to determine partition coefficients of nerve 
agents. 

• Found differences in the oligosaccharides of native and recombinant CaEs with regard to 
the total carbohydrate content and charge- and size-based oligosaccharide profiles. 

• Detennined that neither the carbohydrate composition nor the oligosaccharide profile 
could be completely correlated with the pharmacokinetic parameters of these enzymes. 

• Explored synthesis of a monoclonal anti-soman antibody for further development as a 
' dip-stick' diagnostic product (collaboration with Anny Research Laboratory). 

• Created a database for physiologically based pharrnacokinetic (PB/PK) parameters for 
rat, guinea pig, monkey, and human; these parameters are being evaluated for allometric 
consistency to develop a simplified PB/PK model that can predict nerve agent 
toxicokinetics regardless of species (collaboration with Prins Maurits, TNO). 

• Developed a PB/PK computer model for inhalation exposure to so man (collaboration 
with Prins Maurits, TNO). 

• Determined percutaneous median lethal doses of five novel threat agents in guinea pigs. 
• Measured the rates of absorption of three novel threat agents administered by 

subcutaneous and percutaneous routes in guinea pigs. 
• Evaluated the distribution of three novel threat agents in rodents after subcutaneous 

administration. 
• Measured the physiological effects of five novel threat agents on electrocorticographic, 

respiratory, electromyographic, and cardiovascular parameters in guinea pigs. 
• Demonstrated that the mechanism of toxicity of novel threat agents was due to their 

inlnbition of AChE and the resulting elevation of acetylcholine (ACh) levels in the 
nervous system. 

• Physicochemical measurements revealed that novel threat agents were not ionized under 
physiological conditions and were hydrolyzed at a slower rate than conventional nerve 
agents. 

• Demonstrated that carbamate pretreatment was required for significant protection by 
current medical countermeasures against three of the novel threat agents. 

D-4 



Joint Medical NBC Defense Research Programs 

• Elucidated the structural/functional relationship between the glycosylation and the 
pharmacokinetic behavior of ChEs. Successful application of native and recombinant 
ChEs as detoxifying drugs largely depends on their ability to remain at therapeutic 
plasma levels for prolonged periods. Variations in ChE charge, structure, and 
oligosaccharide content are factors in establishing ChE mean residence time in vivo. 

• Demonstrated that serum- and tissue-derived AChEs are more effective bioscavangers 
than recombinant DNA-derived AChEs as potential candidates for pre- or postexposurc 
treatment for OP toxicity. 

• Demonstrated that reinhibition of organophosphate-:inlnbited AChE by phosphoryl oxime 
depends on the structure of the oxime reactivator and the organophosphate used. 

• Established that in simultaneous acute exposure to DEBT, pennethrin. and 
pyridostigmine, there was no synergistic inhibition of binding to muscarinic or nicotinic 
receptors or inhibition of cholinestrase activity. 

• Demonstrated differences in the active-site gorge dimensions of AChEs and BuChEs 
using data gathered from inlnbition studies with BuChE. 

• Elucidated the complete amino acid sequence of equine senun BuChE, a protein of574 
amino acids. 

• Showed that monoclonal antibodies that inhibit catalytic activity of AChE do so, in part, 
by allosterically affecting the orientation of tryptophane 86, located at the base of the 
active-site gorge. 

Research Categorv: Therapeutics/Diagnostics 

The countermeasures, technical barriers, and accomplishments in the medical chemical 
defense research category of therapeutics/diagnostics are outlined below, 

Countermeasures: 
• Products that prevent or moderate vesicant injury. 
• Medical countenneasures to minimize lethality, morbidity, and incapacitation of these 

agents. 
• Specific casualty management teclmiques to improve survival and minimize lost duty 

time. 
• Pharmaceutical/biological pretreatments, treatments, antidotes, or decontaminants/ 

protectants. 

Technical Barriers: 
• Need for quick-acting and long-lasting antidotes that are deployable. 
• Lack of appropriate experimental model systems for treatment efficacy and safety in 

humans. 
• Need for detailed molecular model of novel threat agents to understand the origjn of 

their unique chemical properties. 

Accomplishments: 
• Determined that the cytolcines IL-lb, IL-6, TNF-alpha, and MIP-la rnRNA levels are 

dramatically increased following cutaneous HD exposure in the mouse ear. 
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• Showed that two precursor enzymes for substance P are elevated fOllowing (..1Itaneous 
HD exposure in the mouse ear. 

• Found a weak but positive signal for the presence of NFkB, an inflammatory response 
regulator, in lung tissue withln 6 hours after HD exposure. 

• Observed that inhalation exposure to HD in rats results in a significant leukocyte 
suppression at 24 hours after the exposure. 

• Developed a mathematical model of anaerobic glycolysis that was used to test the 
hypothesis that HD-induced inlubition of glycolysis is mediated by NAD+ depletion. 

• Using a monoclonal antibody agajnst DNA ligase I, affinity column chromatography 
confirmed that activation of DNA ligase following HD exposure is through 
phosphorylation. 

• Showed upregulation of 100 gene transcripts including multiple inflammatory protein 
transcripts such as intracellular adhesion to molecule-1 and interleukin-8 fOllowing HD 
exposure. 

• Modified the single cell comet assay for DNA strand breakage for detection of the 
effet.is of HD crosslinking on the demonstration of strand breaks caused by H 20 2• 

• Demonstrated that exposure ofkeratinocytes to HD leads to cytotoxicity involving 
tenninal differentiation and apoptosis via a calcium- calmodulin and caspase-dependent 
pathway. 

• Assessed the toxicokinetics ofHD in the hairless guinea pig following IV admini stration 
of0.3 LD50 using gas chromatography coupled with PFPD and showed that the half-lives 
of distnbution and elimination were 0. 7 and 152 minutes. respectively. 

• Found 17 candidate medical countenneasures that provide significant reduction in HD­
induced edema, histopathology, or both in the mouse ear assay. 

• Detennined that 6 of the compounds showing a statistical reduction of injury in the 
mouse ear assay produced greater than 50% reduction of edema or histopathology. 

• Measured the ability of oxllnes to reactivate enzymes inhibited by novel threat agents and 
correlated the refractoriness of novel threat agents to medical countenneasures with the 
inability of oximes to reactivate novel agent-inhibited AChE. 

• Established nonhuman primate electroencephalographic (EEG) recording model to 
assess anticonvulsant action of current treatment (diazepam) vs. proposed new 
anticonvulsant therapies for nerve agent-induced seizures. 

• Detennined that the benzoWazepine, midazolarn, provides more rapid and more potent 
anticonvulsant action against nerve agent-induced seizures than the current therapy 
diazepam 

• Established that certain anticholinergic drugs in combination with benzodiazepines 
provide more potent anticonvulsant action against nerve agent seizures than either class 
of drug by itsel£ 

• Determined that two neuroactive steroids with purported anticonvulsant activity could 
neither prevent nor stop nerve agent seizures. 

• Demonstrated that the anticholinergic drug biperiden provides potent anticonvulsant 
activity against all nerve agents to include the novel threat compounds. 

• Established that the drug baclofen, a compound that acts preferentially at GABA-B 
receptor sites, is not effective as an anticonvulsant against nerve agent-induced seizures. 

• Identified compounds that can act as neuroprotectant agents against brain damage pro-
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duced by nerve agent seizures. These compounds may act by preventing destabilization 
of calcium homeostasis, or as free radical scavengers, or both. Some are able to prevent 
the seizure-induced damage without influencing the severity or duration of seizure 
activity. Such compmmds could be used in addition to traditional anticonvulsant drugs 
to protect severely poisoned casuahies against the neurotoxic effects of nerve agent 
exposure. 

• Deternllned that calcium channel blockers such as nifedipine do not increase survival 
rates of mice exposed to phosgene. 

• Developed a mouse model that allows for the determination of arterial blood gas and 
electrolyte status over 24 hours in mice after exposure to phosgene. 

• Detennined that there are increases in blood potassium, hematocrit, hemoglobin, ionized 
calcium, and sodium in mice exposed to phosgene. 

• Developed a porcine model to investigate the use of positive end expiratory pressure in 
the treatment of phosgene exposure. 

• Found that 6 hours after exposure oflung tissue to HD, there was a dose-response 
change in the concentration of protein, an early marker of acute hmg injury in the 
bronchoalveolar lavage. 

• An antisense oligodeoxynucleotide construct based on ammo acid sequence ofHD­
stimulated protease prevents protease mRNA expression induced by HD. 

• Performed rat EEG studies and determined that the muscular tremor and high-dose lethal 
effects of huperzine, a potential nerve agent antidote and anticonvulsant, are not 
associated with cortical brain seizure activity. 

• Evaluated the possible utility of kainic acid-induced sustained cortical EEG seizures and 
status epilepticus as a preclinical rat model mimicking agent-like, antiepileptic drug­
resistant brain seizures. 

• A study was undertaken to detennine if abnonnally low blood ChE activity, abnormal 
red blood cell acetylcholinesterase (RBC-AChE), PB inhibition kinetics, and/or unusu ally 
high frequencies of the atypical phenotype of plasma BuChE could explain some of the 
symptoms exhibited by Gulf War veterans or represent a risk fuctor for adverse effects 
after PB exposure. Sampling of Gulf War veterans showed no evidence of unusually low 
ChE activity or altered RBC-AChE kinetics, as evaluated by determination of 
spontaneous reactivation time after PB inhibitimt 

• Developed a prototype, noillnvasive finger-cuff optical probe to simultaneously monitor 
continuous measurements of oxyhemoglobin, deoxyhemoglobin, methemoglobin and 
carboxyhemoglobin for use in cyanide exposure. 

• Demonstrated that ChE ' sponges' could neutralize nerve agents and then be reused up to 
five times after oxime regeneration with only a 30% loss of initial activity. 

• Established a laboratory for 24-hour EEG monitoring for cholinergically induced 
seizures in freely moving rats, to permit high-throughput screening for novel 
anticonvulsants. 

• Developed noninvasive technique (Dynamic Area Teletherm.ometry) to evaluate mustard 
and other exposures (i.e., nerve gas) to the skin. 

• Conducted experiments to calibrate and verifY noninvasive optical probe monitor used to 
monitor pretreatment decrements. Prelimlnary analysis showed efficacy to be 
comparable to the oximeter instrument (OSM3) currently employed. 
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• Showed that postexposure therapy with bioscavenger ChE was effective against residual 
anticholinesterase activity produced by chlorpyrifos exposure as much as four hours 
earlier. 

• Developed a product composed of ChEs, oxime, and polyurethane foam for removal and 
decontamination of OP compounds from biological swfaces such as skin that also can he 
used to develop methods for safe disposal of stored OP nerve agents. 

• Characterized the interaction of anti~ Alzheimer drugs, huperzine A and E2020 
(Aricept®), with CbEs, showing that both inhibkors display a high level of selectivfry for 
AChE over BuChE and that major interactions are with aromatic residue Tyrosine 337 in 
the active-site gorge of AChE. 

• Concluded that huperzine A may interfere with and be beneficial for excitatory amino 
acid overstimulation, whlch has been postulated to cause neuronal cell deatlt 

• Showed that stable complexes fanned by AChE and amyloid- ~-Peptide may increase the 
neurotoxicity of A~ fibrils and thus may detennine the selective neuronal loss observed 
in Alzheimer' s brain. 

• Found that a monoclonal antibody directed against fetal bovine serum AChE inhibited 
promotion of Alzheimer amyloid fibril fonnation triggered by AChE (collaboration with 
Pontificia Universidad Cat6lica de Chile). 

D.1.3 Advanced Development Products 

In advanced development, the goal is proof-of-principle and conducting all studies 
necessary to obtain FDA approval/licensure of drugs, vaccines, and devices. The medical R&D 
process links the materiel developer (C .S. Army Medical Research and Materiel Command 
[USAMRMC]) with the combat am! training developer (Army Medical Department Center am! 
School [ AMEDD C&S]) and the logistician in addressing the threat and Department of Defense 
(DoD) requirements. Medical chemical defense products now in the advanced development 
phase are the following: 

Product: Topical Skin Protectant fTSP) 

Concept: 
• Use perfluorinated formulations. 
• Form nontoxic, nonirritating barrier film layer on skin. 
• Augments Mission Oriented Protective Posture (MOPP). 
• Protection against vesicant and nerve ageots. 

Status: 
• Two candidates transitioned to demonstration/validation phase. 
• Candidates demonstrated efficacy against broad spectrum of threat agents; down-

selected to one candidate. 
• Investigational New Drug (IND) application submitted to the FDA. 
• Demonstrated the human safety and technical perfonnance of the TSP. 
• Demonstrated extended stability of the TSP. 
• Validated production/manufacturing capability for the TSP. 
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• Awarded a manufucturing development contract. 
• NDA is under preparation 

Product: Multichambered Autoinjector 

Concept: 
• Speed administration of life-saving antidotes against nerve agents. 
• Replace two-Injector Mark I Nerve Agent Antidote Kit with single autoinjector. 

Status: 
• Engineering contract awarded in September 1993. 
• Fielding will require full FDA approval 
• Demonstrated the human safety of the multi-chambered autoinjector. 
• Engineering and development of final prototype completed. 

Product: Cvanide Pretreatment 

Concept: 
• Provide protection against incapacitation and lethality without performance degradation. 
• Enhance soldier protection and sustainment. 

Status: 
• Completed preclinical toxicology and drug distnbution studies. 
• Developed dose parameters and performance assessments. 
• Concluded animal toxicology studies for cyanide pretreatment. 
• Completed preparation ofiND application. 
• Initial efforts to conduct first human safety tests. 
• Draft Engineering and Manufacturing Development Request for Proposals undergoing 

staffing. 
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D.2 MEDICAL BIOLOGICAL DEFENSE RESEARCH PROGRAM 

D.2.1 Biological Defense Products 

Advances in DoD medical R&D significantly impact the warfighting mission by sus­
taining unit effectiveness through conserving the fighting strength of our soldiers and support ing 
the nation's global military strategy, which requires the ability to effuctively deploy and operate. 
Medical R&D products (materiel and non-materiel solutions) provide the foWlda tion that 
ensures the fielding of a fleXIble, sustainable, modernized force across the spectrum of conflict 
and in the full breadth and depth of the battlefu:ld. Overcoming medical threats and extending 
hwnan perfonnance have provided a significant increase in military effuctiveness in the past and 
present the potential for future enhancement of military operational effectiveness. Some of the 
materiel and non-materiel solutions developed for use in medical biological defense R&D include 
the followiDg: 

Vaccines and Antisera: 
• Anthrax Vaccine (licensed) 
• Plague Vaccine (licensed)* 
• Smallpox Vaccine (licensed) 
• Botulinum Toxoid Vaccine, Pentavalent (IND #3723) 
• Botulimun Type F Toxoid Vaccine (IND #5077) 
• Botulinum Antitoxin, Heptavalent Equine (Types A. B, C, D, E, F, and G) (IND #3703) 
• Botulism Immune Globulin, Human (IND # !332) 
• Botulism, Antitoxin, Heptavalent Equine. Types A. B, C, D, E, F, and G (IND #5077) 
• Q Fever Vaccine, Purified Whole Cell, CM Residue, Formalin Inactivated, Gamma 

Irradiated (IND #3516) 
• Tularemia Vaccine (IND #157) 
• Vaccinia Virus Vaccine, Cell Cultured (IND #4984) 
• Venezuelan Equine Encephalitis Virus Vaccine, TC-83 (IND #142) 
• Eastern Equine Encephalitis Virus Vaccine (IND #266) 
• Western Equine Encephalitis Virus Vaccine (IND #2013) 

*Plague vaccine is licensed against bubonic plague but is probably not effective against aerosolized Yersinia 
pestis {Plague) 

Technical Information and Guidance: 
• Handbook "Medical Management of Biological Casualties," 1998. 
• In FY98, U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID), in 

collaboration with the Centers for Disease Control and Prevention, broadcast a live, 
interactive satellite distance learning course entitled "Medical Response to Biological 
Warfare and Terrorism" to 17,319 military and civilian heahh professionals and first 
responders at 500 sites across the United States. This 3-day course proved to be very 
cost-effective, as the cost was $69 per student trained; whereas, it costs an estimated 
$1,000 to train a health care provider at USAMRIID' s resident in-house course, which is 
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given four times yearly to 76 students per course. This satellite distance learning course 
represented a new era in cooperation with a civilian government agency to provide 
important information to all who may confront threats from biological agents. 

• CD~ ROM on "Management of Biological Warfare Casualties" late full1999. 

0.2.2 Biological Defense Research and Development Accomplishments 

The biological defense research and development technical barriers and accomplish ments 
during FY98 are grouped by biological threat category, which include the following: 

• Bacterial (and rickettsial) agents. 
• Protein toxffis. 
• Viral agents. 

In addition, research and development accomplishments in the area of confinnatory 
diagnostic assays for biological warfare threat agents are presented at the end. The objective of 
this effort is to sustain and enhance the capability to confirm in biological samples the initial field 
diagnosis/identity of a biological warfure threat agent indicated by initial field screening. 

Several projects and technologies are shared with other agencies, including the Depart~ 
ment of Energy (DOE) and the Defense Advanced Research Projects Agency (DARPA). The 
DOE projects tie into the strengths of the DOE laboratories in developing advanced techno! o­
gies in order to enable rapid detection of and response to a chemical or biological agent incid ent. 
DOE is not involved directly in protection and treatment of personne~ but actively assists DoD 
with drug/chemical database searches, DNA sequencing, advanced protein chemistry and 
modeling/simulation projects. Successful sequencing of plasmids found in the causative agents 
of plague and anthrax helped create tire "lab on a chip" that is a hand-held chromatography 
laboratory. The extensive knowledge and databases available to DOE allow application of 
computational tools to predict sites of intervention by novel therapies against threat agents. 

DARPA is pursuing multi-agent and broad-spectrum approaches, both to defend against 
current known threats and to anticipate potential future threats. Accomplishments of DARPA 
programs for F¥98 include the following: 

Medical Countermeasures Research and Development by DARPA: 
• Demonstrated the feasibility of modified red blood cells to eliminate a model pathogen 

(bacteriophage) from the circulation. In an animal mode~ more than 99.9% clearance of 
circulating virus was achieved in Jess than 1 hour. 

• Demonstrated feasibility of genetically engineering stem cells in vitro to express new 
gene products in order to develop modified stem cells to produce therapeutic products 
or provide automatic "booster'' immunizations. 

• Identified a synthetic SEB peptide capable ofblocking binding ofSEB to human MHC 
class II antigen. 

• Demonstrated that monoclonal antibodies to TNF alpha and interferon garrnna protect 
mice from lethal SEB challenge. 
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• Evaluated the role of antibodies in mice in mediating alphavirus vaccine interference. 
Found that non-neutralizing antibodies may act at the surfuce of infected cells to reduce 
the hose response to live alphavirus vaccines. 

• Concluded a study on the efficacy in guinea pigs of anthrax vaccine against a trans of B. 
anthracis from numerous geographic areas. 

Advanced Medical Diagnostics: 
• Began studies to determine the feasibility of using exhaled nitric oxide (NO) as an early 

marker of infection ofBW exposure. 
• Developed an integrated sample preparation cartridge (to extract DNA from a biological 

sample) for connection to a miniature automated PCR apparatus. 

Consequence Management Tools: 
• ENCOMPASS (Enhanced Consequence Management Planning and Support System), an 

integrated set of consequence management tools, was developed and demonstrated with 
CBIRF (Marine Corps Chemical and Biological Incident Response Force). 
ENCOMPASS was used in Denver by CBIRF during the Sunnnit of the Eight (June 
1997) to provide plans, situational awareness and patient management in the event of a 
chemical or biological incident. 

The following are accomplishments of medical biological defense research conducted by 
USAMRMC laboratories and/or their contractors. 

Bacterial Agents 

The countermeasures, technical barriers, and accomplishments in the bio logical threat 
category of bacterial agents are outlined below. 

Countermeasures: 
• Vaccines for immunity against threat agents. 
• Antimicrobials for treatment ofba.cterial diseases. 
• Forward deployed diagnostic systems. 

Technical Barriers: 
• Incomplete genetic information for all the threat agents. 
• Lack of appropriate animal model systems fur investigation of some bacterial threats and 

countenneasures. 
• Limited capability to produce large bulk Good Manufacturing Practice (GMP) lots of 

vaccine candidates. 
• Lack of suitable epidemiological situations in which to perform human clinical trials to 

evaluate efficacy of vaccines. 
• Difficulty in field testing rapid identification kits under natural conditions. 
• Difficulty in defining surrogate markers of protection. 

Accomplishments: 
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• Found that all B. mallei/glanders strains were closely related antigenically. 
• Detennined antibiotic susceptibilities of Burkholderia (glanders) in mice and found that 

tetracycline was the most e:ffi:ctive antibiotic, followed by ciprofloxacin and tobramycin. 
• Demonstrated that killed B. mallei partially protected hamsters challenged with virulent 

organisms. 
• Demonstrated two anti~spore activities ofanti~PA antibodies-enhancement of 

phagocytosis by rnacrophages and inlnbition of spore germination. 
• Determined that serologic data suggest that endpoint ELISA titers do not correlate with 

predicting immunity to lethal plague challenge, but that other, more specific antibody 
subtypes may be useful as surrogate markers. 

• Demonstrated that the assay for neutralization of anthrax toxin was useful in predicting 
the probability of survival in rabbits innnunized with anthrax vaccine and challenged by 
the aerosol route. 

• Completed sequencing of the GroES protein of Rickettsia typhi. 
• Patent awarded for gene and protein applicable to the preparation of vaccines for 

Rickettsia prowazekii and Rickettsia typhi and the detection ofboth. 
• Developed a nonhuman primate model for aerosolized Brucella, demonstrated that 

Rhesus monkeys develop bloodstream infection after aerosol challenge with as few as 
100 colony funning units of B. melitensis. 

• Improved a candidate Brucella vaccine strain of purE201 by elinllnating its antibiotic 
resistance using gene replacement. 

• Established an oral immunization regimen in mice using rough mutants of B. melitensis. 
• Demonstrated that candidate vaccine strain, a mutant purE201, is cleared slowly from 

profoundly innnunodeficient Rag- I mice, indicating a role for nonspecific host defense in 
protection against this attenuated strain. 

• Determined the DNA sequence of the Yersinia enterocolitica large virulence plasmid for 
comparison with similar plasmid found in Y. pestis. Determined that nlJotyping is the best 
method for comparing strains. 

• Initiated effOrt to isolate, characterize and detect ciprofloxacin~resistant Y. pestis 
mutants. Determined the wild~ type sequence for genes known to be involved in 
resistance and characterized 20 resistant mutants. 

• Evaluated munerous approaches to identifY the enzymatic activities and targets of 
putative immunosuppressive e:ffi:cts of plague infection in vivo. 

• Characterized inhibition of neutrophil migration as a potential biological activity of the V 
antigen of Y. pestis. 

• Concluded a study on the efficacy in guinea pigs of anthrax vaccine against strains of B. 
anthracis from numerous geographical areas. 

Protein Toxins 

The countermeasures, technical barriers, and accomplishments in the biological threat 
category of toxins are outlined below. 

Countermeasures: 
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• Antibodies (ant:itmdns) directed against common antigens of protein toxin molecules. 
• Vaccines for immunity against protein toxin threat agents. 
• Con:firmatory assays to identifY protein toxins specifically or classes of protein toxins. 
• Drugs for supportive therapy of agent intoxication. 
• Pharmaceuticals to delay or antagonize toxin effects. 

Technical Barriers: 
• Limited capability to produce large bulk GMP pilot lots of vaccine candidates. 
• Lack of suitable epidemiological situations to perfonn human clinical trials to prove 

efficacy of vaccines and antitoxins. 
• Difficulty in field testing diagnostic assays for toxins under natural conditions. 
• Difficulty in producing polyvalent toxoid vaccines effective against classes of toxins. 
• Lack of appropriate animal model systems for investigation of some protein toxin threats 

and countermeasures, or for testing treatment efficacy and safety in humans. 
• Difficulty in defining surrogate markers of protectiotL 

Accomplishments: 
• Developed first pilot lot for expressing in yeast the C-fragment of BoNT/B made in 

compliance with the cGMP FDA regulations. This and other C-fragment candidates will 
be transitioned as potential vaccines. 

• Completed the lot release and preclinical testing of the rBoNT/B(Hc) vaccine. 
• Developed the fermentation and puri£cation processes for the production of the 

rBoNT/A(Hc) vaccine. 
• Obtained the first x-ray crystal structures for type A BoNT and for the C-fragment of 

tetanus toxin, a closely related clostridial neurotoxin. 
• Determined spectroscopically that the secondary structure of BoNT/ A & IB C-fragments 

in aqueous solution is predominantly composed of negative-strand elements, a result that 
is consistent with the x-ray diffiaction data and with molecular modeling predictions. 
This information will be useful in the structural characterization of these candidate 
vaccine products. 

• Developed and successfully tested a proof-of-concept DNA vaccine candidate fur 
BoNT/A 

• Modeled the secondary structural elements for BoNT/A-G. 
• Successfully applied secondary structure and solvent accessiliility predictive algoritlnns 

to the design of peptides for BeNT/ A antibody response. 
• Developed in-house the first sets of monoclonal antibodies that neutralize either BoNT/A 

orBoNT/B. 
• Synthesized a potent polypeptide inhibitor for BoNT/A that will be used as a lead 

compound in future combinatorial chemistry syntheses. 
• Screened a variety of thennolysin (the prototypic metalloprotease) inhibitors; effective 

concentration for the best compound was 20 ~against BoNT lB. This may become 
another lead :inlnbitory compound. 

• Developed a novel in vitro system using biological membranes to examine the 
physiological activity of BoNT -induced ionic channels and their potential role as a target 
for chemotherapies to counteract the internalization of the toxin. 
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• Developed cell-free in vitro assays to study the actions of candidate metalloprotease 
inhibitors on the catalytic activity ofhotulinum toxill light chain. These systems monitor 
the rate of cleavage of the substrates synaptobrevin (serotype B) and SNAP-25 (serotype 
A) by capillary electrophoresis. Emphasis will be placed on greater assay automation and 
on faster separation of cleavage products. 

• A primary mouse spinal cord culture system was examined for its suitability as a cellular 
model for botulinum toxin research. The cultures were found to be highly sensitive to 
serotypes A and B but relatively insensitive to serotype E, can be used to study the 
mechanisms of action of botulinum toxin, and to test therapeutic agents. 

• Tested extensively the isolated mouse phrenic nerve hemidiaphragm preparation and 
found it to be highly suitable for evaluating botulinum toxiD antagonists. 

• Developed a synthetic approach and began the synthesis of a potential botulinum 
antidote. 

• Maintained Chemical Repository so that putative drugs could be sent for testing against 
threats, i.e., selected and sent 50 putative antibotulinum toxin agents to USAMRICD, 
for testing. 

• Work on mechanisms ofOOtulinum toxin A and on protectants performed completely in 
vitro, thereby generating scientific progress without performing animal experiments. 

• Described the use of a natural peptide, Buforin 1, to inhibit the toxic enzymatic activity 
ofbotulinum toxin B, making it a potential drug for counteracting botulinum toxicity. 

• The SEB toxoid proteosome vaccine was found to be effective in protecting monkeys 
from SEB aerosol challenges ( 10-18 LD 50). A comparison study was conducted recently 
in monkeys fur the efficacy of the new soluble SEB toxoid, the SEB toxoid-containing 
microspheres, and the SEB toxoid formulated with proteosomes. 

• Chemically modified histidines of the SEB IOOlecule and studied its biological activities. 
Used methods of genetic engineering to change the histidine codons ofSEB genes by 
site-directed mutagenesis and cloned the mutated genes in E. coli. These SEB mutant 
proteins are under investigation for use as intranasal vaccines and as therapeutics. 

• Completed ultrastructural studies to assess the effect of an incapacitating dose ofSEB 
on Rhesus monkeys following an aerosol exposure. Demonstrated that the chosen SEB 
dose induced blastogenesis in 52%-57% of lymphocytes indicating high superantigenic 
activity of the toxin. 

• Developed a primate test battery to assess behavioral incapacitation induced by nonlethal 
exposure to SEB as part of a collaborative effort with Division of Pathology [Walter 
Reed Army Institute of Research (WRAIR)] and Division of Toxinology (USAMRIID). 
This accomplishment earned 1998 Army Research and Development Awards for the two 
WRAIR scientists who directed this project. 

• Extended the primate test battery to a touchscreen platform that greatly increases the 
fleXIbility and utility of the behavioral assessment capability. 

• Demonstrated effectiveness of a newly developed, multi-channel telemetry device that 
assesses physiological parameters associated with SEB toxicity. 

• Established a sublethal SEB exposure time course for dose-dependent production of 
eicosanoids, neuropeptides and cytokines. 

• Identified three potential therapeutic agents against the toxic effects ofSEB. 
• Began cGMP vaccine recombinant SEB ( rSEB) pilot lot, including seed stock, 
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fennentation, purification, formulation! vialing, QC testing and documentation, identity 
and rSEB/cGMP vaccine stability, safety, and reactogenicity. 

• Standardized a potency assay for rSEB vaccine. 
• Developed surrogate endpoint in animal models that will be used to evaluate the immune 

response in humans following vaccination for protection against the BW threat. 
• Produced a lot ofGMP SEB toxin to be used as a reference standard (Battelle/Centre for 

Applied Microbiology and Research, U.K). 
• Successfully completed bivalent (SENSEB) recombinant vaccine 12-month 

immunogenicity study in nonhuman primates. 
• Initiated studies evaluating the effectiveness ofSEB vaccines (both toxoid and rSEB) 

against lethality and incapacitation: nonhuman primate study of toxoid and rSEB 
vaccines. 

• Correlated the structural features of SEB with its functional properties by designing and 
synthesizing 26 site-specific mutant prote-ins, sets of synthetic peptide fragments and 
truncated proteins. 

• Identified several peptide fragments of the SEB molecule which in turn were developed 
into vaccine candidates that elicited neutralizing antisera production without associated 
effects ofSEB toxicity. 

• Initiated development of a transgenic mouse model of SE intoxication/incapacitation 
based on expression ofhigher affinity human receptor molecules. 

• Developed a new and powerful computational method for the rapid prediction and 
assessment of protein-protein binding modes and their affinities fur the genetically 
engineered mutants of the SEs. 

• Predicted the binding characteristics of the rSEB and rSEA proteins with MHC class II 
molecules, and their oligomerization with T -cell receptors. 

• Identified a synthetic SEB peptide capable of blocking binding ofSEB to human MHC 
class II antigen. 

• Demonstrated that monoclonal antibodies to TNF alpha and interferon gamma protect 
mice from a lethal SEB challenge. 

• Demonstrated that chlorpromazine, an FDA-approved tranquilizer, protects mice from a 
lethal SEB challenge, and that pentoxifYlline diminished the lethal effects of SE in mice. 

• Demonstrated that SEB-induced production of mediators were centrally controlled by a 
battery of selected protein kinases and inhibitors of several kinase pathways blocked 
SEB' s biological effects and abrogated SEB-induced lethality in a mouse model. 

• Developed a potency assay for deglycosylated A-cbaffi ricin vaccine and submitted a 
validation plan for this assay fur approval. 

• Detennined that lyophilized deglycosylated A-chain ricin vaccine is chemically stable and 
maiDtains its potency for at least 18 months. (Per Immune, Inc.). 

• Determined optimum vaccine schedule protecting mice and rats in a lethal aerosol 
challenge model for ricin. 

• Conducted successful general and acute GLP safety testing on deglycosylated A-chain 
ricin vaccine (Perimmune Inc.). 

• Produced a pilot lot of deglycosylated A-chain ricin vaccine in collaboration with an 
industrial partner (IntraCel). 

• Determined high-dose and longevity safety parameters in a mouse model for the 
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deglycosylated A-chain ricin vaccine. 
• Identified surrogate markers for immunological protection against aerosolized ricin. 
• Detellllffied the sequence-specific interactions of the ricin-rRNA binding detenninant 

critical for the design of selective N- glycosidase :inluOitors. 
• Modeled de novo designed ricin inhibitors based on substrate analogs. 
• Developed a synthetic method and commenced the synthesis of the ricin inhibitor. 
• Tested C. perfringens iota toxin (a binary, lethal enterotoxin) and found that it does not 

elicit pro inflammatory cytoldnes from hwnan peripheral blood lymphocytes in vitro, 
unlike other bacterial enterotoxins (i.e., staphylococcal enterotoxins [SE]) that represent 
BW threats and are very active at inducing a lethal cytoldne cascade. 

• Began receptor binding studies for iota toxin on various tissue cuhure cell lines and 
additional studies are ongoing to characterize the surface receptor on susceptible African 
green monkey kidney cells. 

• Conducted aerosol challenge in rats using spores of C. perfringens and determined that 
this animal ~;pecies is not susceptible to infection/ intoxillation by this route. 

Viral Agents 

The countenneasures, technical barriers, and accomplishments in the biological threat 
category of viral agents are outlined below. 

Countermeasures; 
• Vaccines for immunity against viral threat agents. 
• Antibodies and antiviral drugs for treatment of viral disease. 
• Devices and technologies for diagnosis of viral disease. 

Technical Barriers: 
• Lack of appropriate animal model systems for investigation of viral threats and 

countermeasures. 
• Limited capability to produce large bulk GMP pilot lots of vaccine candidates 
• Lack of suitable epidemiological situations in which to perform human clinical trials to 

evaluate efficacy of vaccines. 
• Need for production of multivalent vaccines against heterologous viral agents. 
• Difficulty in optimizing and comparing different expression vectors for recombinant 

products (vaccines and antibodies). 
• Need for rapid virus identification technology. 
• Difficulty in defining of surrogate markers of protection. 

Accomplishments: 
• Demonstrated that fibroblastic reticulum cells of lymphoid tissue are the early target cells 

ofEbola virus. 
• Discovered that nonlethal infection ofEbola virus confers protective immunity to 

intraperitoneal (IP) challenge by a subsequent lethal dose of virus. 
• Identified a reverse genetic system for Ebola virus in which virus is rescued from a clone 

copy of the viral genome. This allows manipulation of the genome to create attenuated 
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viruses for purposes of vaccination. 
• Protected a mouse model against :filovirus challenge using replicon Ebola virus RNA 

expressed in the VEE replicon system 
• Demonstrated protection against Marburg virus challenge in guinea pigs immunized 

using Mar burg DNA cloned into a plasmid and delivered using a "gene gun". 
• Demonstrated the first successful protection of non-human primates from lethal Mar burg 

virus challenge after i:tomunization with a gcnetically constructed replicon Marburg viTus 
vaccme. 

• Refined animal models of :filovirus infection using conjunctiva~ oral, and aerosol routes 
of challenge. 

• Discovered that a key pathogenic event in Ebola virus infection is destruction of 
mononuclear phagocytes. 

• Discovered that serum from mice immunized against an adapted Ebola virus passively 
protects naive mice from lethal disease. 

• Identified candidate prophylactic agents fur :filoviruses, a group of hydrolase inln'bitors, 
to be evaluated in a nonhuman primate challenge model. 

• Designed and characterized novel monoclonal antibody complexes, targeting bound 
Marburg virus, for hepatic irmnune system clearance. 

• Initiated development of an in vitro model system ofEbola virus replication that can be 
used to better understand early stages of virus infection as well as to investigate potential 
therapeutic compounds. 

• Synthesized the enantiomers of9-(trans-2',trans-3'-dibydrocyclopent-4-yl)-3-
deazadeiDne for evaluation as potential chemotherapeutic agents against Ebola and 
Marburg viruses. 

• Established purity, stability, and reversion database for the deletion-mutant VEE vaccine 
candidate, V3526. 

• Evaluated three VEE virus vaccines in laboratory mice. Three candidates, fOrmalin­
inactivated C-84, live-attenuated TC-83, and deletion-mutant V3526, were evaluated for 
efficacy and onset and duration of immunity. The V3526 was shown to be more 
attenuated and more immunogenic in protecting nonhuman primates than TC-83. 

• Completed histopathological evaluation ofCNS tissue of VEE exposed, susceptible and 
immunized mice. CNS invasion by VEE challenge is prevented in mice vaccinated with 
TC-83 or V3526. The deletion mutant V3526 showed significantly less neurovirulence 
in mice than the TC-83 preparation. 

• Demonstrated inability of deletion-nrutant V3526 to revert to wild-type VEE in the 
natural mosquito vector. 

• Applied deletion-mutant technology to formulate WEE and EEE vaccine candidates. 
For WEE the best candidate, WE21 02, elicited high serum neutralizing antibody titers in 
mice, reduced mortality, but did not affect morbidity. 

• Generated a live-attenuated molecular clone of VEE subtype IE that appeared to be 
nonvirnlent, immunogenic, and protective in animal models. It may serve as the basis for 
further development of a vaccine candidate. 

• Evaluated the role of antibodies in mice in mediating alphavirus vaccine interference. 
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• Determined in animal models that deletion-mutant V3526 VEE vaccine candidate was 
less susceptible to interference by pre-existing alphavirus antibodies than the existing 
TC-83 vaccine. 

• Developed a monkeypox model using nonhuman primates to evaluate efficacy ofboth 
the licensed and cell-culture-derived replacement vaccines against variola. Both vaccines 
showed protection against high dose aerosol challenge of monkeypox. 

• Demonstrated ability to clone vaccinia glycoprotein genes into an alpha.virus (VEE) 
rcplicon vector to assess this approach to a genetically engineered smallpox vaccinia. 

• Mice immunized with LlR irrnnunogen derived from vaccinia virus and delivered using a 
•• gene gun" were completely protected against a lethal dose challenge of vaccinia. 

• Demonstrated efficacy of DNA-polymerase inlnbitors agajnst variola virus. 
• Demonstrated that monoclonal antibodies specific to LIR of vaccinia virus neutralized 

the virus in cell culture. 
• Conducted histopathologic examination of monkeypox aerosol-challenged nonhuman 

primates, documenting fibrinonecrotic bronchopneumonia and diffuse dispersal of 
antigen in a.Uway epithelium and surrounding interstitium. 

Diagnostic Assays for Biological Warfare Threat Agents 

The accomplishments in the diagnostic assays for biological warfare threat agents are 
outlined below. The objective of this effort is to develop the capability to confirm in biological 
samples the initial field diagnosis of a biological warfure threat agent. 

Technical Bam'ers: 
• Difficulty in field testing rapid identification kits under natural conditions. 
• Lack of rapid confinnatory assays with "gold standard" sensitivity and specificity. 
• Limited mpid deployable identification technology. 

Accomplishments: 
• Evaluated two molecular diagnostic approaches to identify pathogenic orthopoxviruscs. 

These two assays will allow delineation between strains of orthopoxviruses including 
those that may have been genetically manipulated. 

• Developed a specific and sensitive ELISA for C. perfringens alpha toxin, a lethal protein 
produced by all C. perfringens stnrins and intimately linked to the pathogenesis of this 
microorganism. 

• Designed primers for cloning putative genes involved in regulation of iron binding 
proteins (tonE), murein. biosynthesis ( murE), methionine biosynthesis ( metL, thrA), the 
chaperonins involved in protein translocation to the periplasm (sec E), and transcription 
termination (nusG). 

• Developed strategies and techniques to analyze lymphoid cells exposed ( in vitro or in 
vivo) to biological or chemical threat agents to catalogue unique patterns of alterations in 
gene expression to use as surrogate markers of exposure to specific BW agents and 
predict patterns of impendjng illness. 

• Developed monoclonal antibodies specific for Q fever (phases 1 and 2) to replace 
existing polyclonal antibodies in existing antigen capture ELISA. 
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• Developed improved monoclonal antibodies to VC 01 serotypes and developed antigen 
capture ELISA with improved sensitivity and specificity. 

• Developed a monoclonal antibody to Burkholderia mallei to replace existing polyclonal 
antibodies in antigen capture ELISA 

• Developed methods for subtyping Bacillus anthracis. 
• Developed and optimized methods for the isolation of viral RNA from environmental 

and clinical specimens. 
• Developed an antigen capture ELISA for poxviruses. 
• Developed a monoclonal antibody specific for botulinum toxin B to be used in the 

development of an antigen capture ELISA. 
• Developed rapid PCR system for the detection of BW agents to be incorporated into a 

field deployable laboratory. Successfully field-tested this system for the detection of 
bacterial agents in aerosol collections. 

• Transferred immunochromatographic hand-held assay technology to a selected 
commercial company for production quantity in service of the Joint Program Office for 
Biological Defense. Developed a prototype hand-held assay housing for its portability. 

• Developed SEB, Ricin, B. anthracis, botulinum toxins A and B, and F. tularensis 
detection assays using the Bidiffiactive Gating Biosensor. 

• Constructed database of known DNA sequences relating to orgarllsms ofbiological 
warfure concern. Currently includes over 4,800 genes. Continillng to add new DNA 
sequences and other capabilities to the database. 

• Developed rapid, sensitive and specific immunochromatographic hand-held assays for 
SEA, SEC, Q fever, and Y. pestis non-Fl. 

• Developed rapid, single step PCR assays for the following agents: B. anthracis, Y. 
pestis, Vibrio cholerae, Clostridium botulinum A, Clostridium botulinum B, orthopox 
virus, and Venezuelan eqWne encephalitis (VEE) v:irus. These rapid PCR assays use 
fluorescent biosensor detectors capable of detection of BW agents in less than 25 
minutes. 

• Identified in collaboration with Lawrence Berkeley National Laboratory a new, 
chromosomal DNA marker for the identification of B. anthracis and developed PCR 
assays using that marker. 

• Developed rapid, sensitive and specific immunochromatographic hand-held assays for 
VEE, pox, and Ebola viruses. 

• Developed recombinant antibodies to ricin and botulinum toxin E that are being 
incorporated into diagnostic assays. 

D.2.3 Advanced Development Accomplishments 

The Joint Program Office for Biological Defense (JPO-BD) is a DoD chartered agency 
to provide intensive centralized management of medical and non-medical programs to expedite 
materiel solutions for validated biological defense deficiencies. Vaccine products will be further 
developed by the Joint Vaccine Acqillsition Program (JV AP) under the auspices of the JPO-BD. 
Medical devices, diagnostics, and therapeutics will continue to be developed by USAMMDA. 
Vaccines directed against high threat agents will be produced and stockpiled to fulfill a 1.2 
million Troop Equivalent Doses (TEDs) requirement [TED= the amount of vaccine required to 

D-20 



Joint Medical NBC Defense Research Programs 

immunize a service member to protect against a biological warfare agent] . Vaccines against low 
threat agents will be produced to fulfill a 300,000 TEDs requirement. 

The following products have transitioned from Tech base R&D to advanced development and 
are managed and funded by JPO-BD. 

0.2.3.1 Botulism Immune Globulin (Human), Pentavalent (IND #1332) 

• The IND remains open to accommodate emergency treatment requirements for exposure 
or possible exposure to botulinum toxin types A, B, C, D, or E. 

0.2.3.2 Botulinum Type F Toxoid Vaccine (ll'iD #5077) 

• Completed the Phase 2 Safety and Innnunogenicity clinical study of Botulinum Type F 
Toxoid Vaccine. The purpose of this study is to identifY a vaccination schedule and 
route of vaccination that is safe and maximally innnunogenic. 

• The 12-month serology after the primary three-inoculation series of vaccinations has 
was drawn from the last cohort in the Phase 2 study and demonstrated that the 
immunogenicity of the purified Botulinum Type F Toxoid. 

• The 1-year OOoster phase of the Phase 2 study is complete and 142 sera were above 0.25 
IU/ml of antibody demonstrating the effectiveness of this vaccine. 

• Provided product for a laboratory comparison ofF toxoid with recombinant Fe product 
in animal efficacy experiments. 

D.2.3.3 Anthrax Vaccine Human Adsorbed 

• The sale of Michigan Biologic Products Institute (MBPI) by the state of Michigan was 
finalized. MBPI was purchased by BioPort that consists of the management team from 
MBPI and outside capital; it is a private sector entity without state of Michigan 
affiliation. 

• Managed and funded efforts leading to the submission of a PLA amendment to the FDA 
for Anthrax Vaccine Adsorbed. The data was submitted to reduce the current schedule 
of six doses to a five-dose schedule that will provide protection against aerosol exposure 
to anthrax. 

• Managed the anthrax vaccine production and stockpile to ensure sufficient vaccine is 
available to support the Secretary of Defense's anthrax immunization efforts. 

• DoD continued to provide technical assistance to MBPVBioPort to identify and correct 
FDA compliance deviations. 

• Funded and provided oversight of production facility upgrades and ancillary support 
function renovation at BioPort that are critical to maintaining anthrax vaccine availability 

0.2.3.4 Botulinum (Pentavalent) Toxoid Adsorbed (ABCDE) (IN0#3703) 

• Indemnification was granted for the conduct of the pivotal clinical trial for product 
approval. 
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• Protocol written and approved for pivotal clinical study. This protocol was briefed to the 
FDA April1998 and accepted after coordination. 

• Animal studies were completed demonstrating the equivalence of intramuscular (IM) and 
IP administration of toxin challenge doses. This study validated the use of the IP route 
of administration. 

• Final reports were submitted to the FDA documenting (1) the validation of assays and 
the passive transfer of human antibody to an animal model ( i.e., guinea pig) in support of 
the Pentavalent Botulinum Toxoid vaccine licensure. 

• A study demonstrating the effectiveness ofhuman toxlll neutralizing antibodies as a 
surrogate correlate of efficacy/protection against aerosol challenge with botulinum toxin 
was successfully completed. 

• A botulism IM challenge study demonstrating the protective efficacy of human neut ral­
izing antibodies transferred to guinea pigs was completed. This study will provide the 
data for the protective geometric mean titers for each of the botulinum serotypes. 

D.2.3.5 Botulism Immune Globulin F(ab')z, Heptavalent, Equine, Types A, B, C, D, E, F, 
& G IND (#7451) 

• Contracted for continued stability testing ofthe product. 
• Filed IND with the FDA. 
• Initiated Phase 1 Safety and Pharmacokinetics clinical study. 
• Provided Botulinum Antitoxin Standards to Battelle Medical Research and Evaluation 

Facility used fur the development of the Pentavalent Botulinum Toxoid (ABCDE). 
• Manufactured 4,913 doses of cGMP Botulism Immune Globulin. 

D.2.3.6 Botulism Immune Globulin (Human), Pentavalent (IND #1332) 

• Conducted storage stability testing on this IND product. 
• The IND remains open to accommodate emergency treatment requirements for exposure 

or possible exposure to botulinum toxin types ~ B, C, D, or E. 

D.2.3. 7 Botulinum Type F Toxoid Vaccine (IND #5077) 

• Completed the Phase 2 Safuty and lmmunogenicity clinical study of Botulirnnn Type F 
Toxoid Vaccine. The purpose of this study is to identity a vaccination schedule for the 
vaccine that is safe and maximally innnunogenic. 

• Provided product for a laboratory comparison of the F toxoid with a recombinant Fe 
product in animal efficacy experiments. 

D.2.4 Joint Vaccine Acquisition Program (JV AP) Accomplishments 

D.2.4.1 Prime Systems Contract 
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• The JV AP was initiated to consolidate all required manu fucturing, testing, human clinical 
trial, logistical and regulatory expertise necessary to develop and license vaccines to 
protect against validated biological warfare agent threats. 

• The NAP prime system contract was awarded to DynPort Limited Liability Corporation 
(LLC) on 7-Nov-97. The basic contract consists of the storage, distribution and testing 
of the DoD contingency stockpile of Biological Defense (BD) vaccines and the 
development and licensure of3 BD vaccines: Q-fever vaccine, Tularemia vaccine, and 
Vaccinia Virus vaccine. The contract has options for the development and licensure of 
an additional 15 BD vaccines. These options will be exercised as promising vaccine 
candidates transition into advanced development. 

• Began work 2-Mar-98 after GAO resolution of contract award protest. 
• Continued advanced development of these BD vaccine candidates through DynPort' s use 

of government laboratories and facilities as DynPort' s application for indemnification of 
unusually hazardous risks was being processed. 

• DynPort is participating with government tech-base to help vaccine candidates transition 
into advanced development faster with reduced risk. 

• Coordinated and conducted a meeting with the FDA to update Center for Biologics 
Evaluation and Review staff on the NAP, to introduce the NAP-Project Management 
Office and their Prime Systems Contractor ( DynPort) and to describe the current 
vaccines included in the program. 

D.2.4.2 Contingency Stockpile of Biological Defense (BD) Vaccines 

• TranSfer of the contingency stOckpile of Biological Defense vaccines from the Salk 
Institute Biologics Development Center to McKesson BioServices was completed. 
McKesson BioServices is the DynPort sub-contractor for vaccine storage and distribu­
tion. McKesson BioServices has a state of the art fucility dedicated to the storage of the 
BD investigational new drug (IND) contingency stockpile. The fucility features redun­
dant security systems, fully automated temperature monitoring, back up power system 
that ensures fully automatic transfer to a natural gas generator, and the capacity to meet 
the current and projected stockpile storage requirements. 

D.2.4.3 Advanced Development of the Tularemia Vaccine 

• Reviewed historical records and identified technical and regulatory issues to form the 
basis fur a scientifically sound, feasible plan for the advanced development of a live 
attenuated tularemia vaccine. 

• Selected a National Drug Company vaccine candidate as parent seed for development of 
the new vaccine for tularemia. 

• Initiated process definition studies at the Life Science Division, Dugway Proving Ground 
to characterize large scale manufacturing procedures for the new tularemia vaccine. 

D.2.4.4 Advanced Development of the Q-fever Vaccine 

D-23 



NBC Defense Annual Report 

• Reviewed historical records and identified technical and regulatory issues to form the 
basis for a scientifically sound, feasible plan for the advanced development of a Q-fuver 
vaccme. 

• Met with a potential manufucturing subcontractor to discuss how their product meets 
our user' s requirement. 

• NAP has received concurrence from our user about the suitability of this vaccine 
candidate. 

D.2.4.5 Advanced Development of the Smallpox Virus Vaccine (Vaccinia Virus) 

• Reviewed historical records and identified technical and regulatory issues to form the 
basis fur a scientifically sound, feasible plan for the advanced development of a cell 
culture vaccinia vaccine for smallpox. 

• Prepared a clinical protocol to evaluate the candidate vaccines admllllstered by 
scarification. 

• Guided protocol through all internal review boards and FDA review. 
• Initiated process definition studies to evaluate large-scale production methods. 
• Began discussions with the Department of Health and Human Services about the 

feasibility of scale-up production for the DoD vaccine to obtain for a civilian stockpile. 
• Clinical protocol has stalled due to regulatory concerns about Vaccinia Immune 

Globulin, which is required before immunizations can take place. 
• Baxter, current license holder for VIG, no longer plans to manufucture this product. 

JV AP market survey information from potential manufactures is being forwarded to 
DynPort to manage a new manufucturing and licensure effort for this product. 

D.2.4.6 International Cooperative Research and Development 

• The JV AP-Project Management Office conducted technical discussions with 
representatives of the United Kingdom and Canada about cooperative research and 
development agreements for Biological Defense vaccine products. A conceptual 
approach to tri-national cooperative research and development has been developed and is 
under review by the JPO-BD. 

• Proposed recombinant plague vaccine candidates from the U.S. and United Kingdom 
recently underwent a pre-IND review at the FDA. This collaborative approach between 
the two countries leverages tech-base and advanced development efforts to provide a 
safe and effective vaccine protecting against aerosol exposure to Yersinia pestis. 
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D.3 MEDICAL NUCLEAR (RADIOLOGICAL) DEFENSE RESEARCH PROGRAM 

D.3.1 Fielded Products 

Advances in medical R&D significantly impact the warfighting mission by sustaining unit 
effectiveness through conserving the fighting strength of our service members. The indiv idual 
service member whose performance is decremented by illness is significantly more likely to 
become a traumatic casualty. In this era of small, but highly lethal forces, loss of only a few 
team members can dramatically diminish a unit's capability. Medical R&D products (materiel 
and non-materiel solutions) provide the foundation that ensures the fielding of a flexible, sus­
tamable, modernized force across the spectrum of conflict and in the full breadth and depth of 
the battlefield. Overcoming medical threats and extending human performance have provllied a 
significant increase in military effectiveness in the past and present the potential for future 
enhancement on military operational effectiveness. Some of the fielded materiel and non­
materiel solutions by medical radiological defense R&D are: 

• Cytokine-based therapeutic applications to prevent the two major futal 
syndromes-sepsis and uncontrolled bleeding -following acute radiation injury. 

• Cytogenetic biodosimetry service operating to measure individual radiation exposure 
using blood samples. 

• NATO Handbook on the Medical Aspects of NBC Defensive Operations, Voh.une !­
Nuclear (AMedP-6). 

• Medical Effects oflonizing Radiation {MEIR) Course--=±raining for approximately 660 
Medical Department personnel in FY98. 

• Videotapes and CD-ROM ofMEIR course lectures produced for distribution to military 
medical units. 

D.3.2 Nuclear Defense Research and Development Accomplishments 

The nuclear (or radiological) defense research and development technical barriers and 
accomplishments during FY98 are grouped in the following threat categories: 

• Prompt high~dose radiation. 
• Protracted low~dose radiation. 
• Combined radiation and chemical or biological agents. 
• Embedded Depleted Uranium. 

.. Prompt high-dose radiation" refers to the deposition of high-energy radiation in biological 
tissues in very short periods of time. Sources ofhigh-energy radiation include emissions within 
the first 60 seconds of a nuclear weapon detonation and "criticality events" that occur when a 
nuclear reactor achieves peak energy output either accidentally or through an intentional act. 
The high linear~energy-transfer imparted by the neutrons of these sources causes significant 
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tissue injwy witbill seconds of exposure, resulting in both short- and long-term health 
consequences. 

"Protracted low-dose radiation" refers to the deposition of low-energy radiation in bio­
logical tissues over extended periods of time. Sources of low-energy radiation include fallout 
from nuclear weapon detonations, radiological dissemination devices, and any other source of 
enviromnental radiation contamination. Health consequences are generally intermediate- to 
long-term and result from cumulative tissue injury accruing over time due to chronic exposure. 
Health consequences can be exacerbated further when radionuclides are deposited internally by 
ingestion, Inhalation or through open wounds in the external integument. 

"Combined radiation and chemical or biological agents" refers to the amplified health 
consequences when chemical or biological insults are incurred in conjunction with radiological 
injury. Both clinical and subclinical exposures to ionizing radiation compromise host defenses 
agaillst a variety other stressors, including infectious agents and chemical toxicants. Exposures 
to doses of radiation and infectious or chemical agents that are by themselves sublethal can 
produce mortality rates of nearly I 00% when combined. 

"Embedded Depleted Uranium" refers to the metal used in penetration munitions and armor 
and the resultant radiological and toxicological consequences to personnel injured by embedded 
fragments of these munitions. Because of the unique and poorly understood radiological and 
toxicological properties of embedded depleted uranium, knowledge of the immediate and long­
term risks is limited. Current treatment strategies are not well developed for personnel with 
tissue embedded depleted uranium and conventional diagnostic capabilities make it difficult to 
ascertain that personnel are injured with embedded depleted uranium. 

The Medical Radiological Defense Research Program fucuses on developing medical 
countermearores to the health consequences ofboth prompt high-dose and protracted low-dose 
exposures to ionizing radiation. It also develops experimental data detailing combined NBC 
medical effucts needed by computer modeling programs for casualty prediction. Specific 
research on medical countermeasures includes work on prophylactic and therapeutic drugs, drug 
delivery devices to enhance efficacy and simplifY administration under field conditions, and 
combined prophylactic/therapeutic protocols to further enhance efficacy. Work also focuses on 
developing novel biological dosllnetry techniques to measure individual absorbed doses. 
Knowledge of the dose of radiation absorbed helps guide medical treatment decisions and saves 
lives. It also provides field commanders with an assessment of the radiological health of 
deployed furces and leads to better-informed operational decision making. 

Threat Category: Prompt High Dose Radiation 

The countermeasures, technical barriers, and accomplishments in the threat area of 
prompt high dose radiation are outlined below. 

Countermeasures: 
• Advanced medical treatment strategies for radiation injuries. 
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• Drugs designed to increase resistance of soldiers to radiation and protect the soldier 
against radiation injury without compromising perfonnance. 

• Drugs designed to prevent the onset of radiation-induced peifonnance decrements such 
as fatigue, nausea and vomiting. 

• Biological dosimetry techniques for rapid injury assessment needed to guide medical 
treatment decisions and assessment of radiological health of combat units. 

Technical Barriers: 
• Need for reduction of the perfonnance-degrading toxicity of prophylactic drugs that 

otherwise have good efficacy for the prevention of radiological injury. 
• Need to advance knowledge of cellular, sub-cellular and molecular mechanisms of 

radiological injury to improve rational development of prophylactic and therapeutic 
drugs. 

• Need for extending the stability of a prophylactic drug to allow its use in a slow-release 
delivery device for extended bioavailability and enhanced efficacy. 

• Difficulty in identifYing and calibrating biological markers that can both indicate the 
amount of absorbed radiation dose and differentiate whole-body from partial-body 
exposure. 

• Inability to automate sample preparation and reducing sample preparation times of 
cytogenetic biodosimetty tests. 

Accomplishments: 
• Completed pilot demonstration of improved clinical support protocol (modified 

antibiotic and platelet transfusion regimens) for acute, potentially fatal radiation injury. 
• Continued assessment and optimization of a combined radioprotectant, cytolcine, and 

clinical support treatment modalities for enhancing survival following acute, lethal 
irradiation. 

• Developed new prophylactic strategy for reducing acute radiation injury based on 
(a) apoptotic and reproductive mechanisms-based tissue injury and pathology, (b) low­
toxicity drug selection, (c) pharmacologic quenching to further reduce toxic side effects, 
and (d) new drug delivery alternatives. 

• Simplified sample preparation procedure used in cytogenetic assays to assess biologically 
absorbed radiation dose. 

• Completed initial studies extending the application of radiation dose measuring protocols 
to exposure scenarios involving incremental doses of gamma and fission neutrons. 

Threat Categorv: Protracted Low Dose Radiation 

The countermeasures, technical barriers, and accomplishments in the threat area of 
protracted low dose radiation from nuclear fhllout, radiological explosive devices, etc ., are 
outlined below. 

Countermeasures: 
• Advanced medical treatment strategies for protracted radiation to mitigate injuries from 

both external and internal sources of radioactivity. 
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• Drugs designed to protect personnel from the early and late effects of ionizillg radiation 
without compromising performance pharmacologic intervention strategies that protect 
agaillst both early and late health effects arising from cellular and molecular damage 
caused by ionizing radiation. 

• Improved techniques to detect and remove internally deposited sources of radioactivity 
• Improved drug delivery systems that provide non-encumbering protection during the 

entire period of radiation exposure. 
• Enhanced biodosimetry technique that can differentiate prior from recent exposures to 

radiation. 

Technical Barriers: 
• Lack of suitable radiation sources to study the effects of chronic exposure at relevant 

doses. 
• Difficulty in manipulating cellular repair mechanisms. 
• Toxicity of chelating agents used to remove sources ofradioactivity. 
• Brief periods in which traditional radioprotective drugs are active. 
• Toxicity of radioprotective drugs used over protracted periods of time. Limited 

knowledge ofDKA damage surveillance and repair mechanisms under protracted 
exposure conditions hinders development of pharmacologic agents to prevent late-arising 
cancers. 

• Need to reduce the toxicity of heavy metal chelating agents while maintaining their 
efficacy. 

• Need to extend bioavailability of prophylactic drugs to achieve maxllnum long-term 
protection. 

• Potential cumulative toxicity of prophylactic drugs ( antimutagenic and anticarcinogenic 
agents) when used for extended periods. 

• Lack of a sustained drug delivery system of radioprotectants. 
• Microbial resistance to antibiotics. 

Accomplishments: 
• Developed new prophylactic strategy for reducing chronic radiation injury based on 

(a) improved understancling of tissue damage and repair and subsequent late~arising 
disease, (b) selection oflow-toxicity drugs that enhance tissue repair and minimize gene 
mutations, and (c) new slow release drug delivery systems tbat extend the 
radioprotective window. 

• Established therapeutic drug assay to monitor blood levels of prophylactic drugs in 
support of studies to develop sustained drug delivery systems. 

• Demonstrated use of implanted capsules as possible approach to provide sustained 
efficacious delivery of prophylactic drugs. 

• Developed novel protocols using a fluorometric PCR for precise quantifiable 
measurements of molecular responses to radiation (oncogene expression, mitochondria 
DNA deletions) that can provide advanced biological markers for radiation dose 
assessments. 

• Observed that ionizing radiation induces a specific deletion in mitochondrial DNA and 
alterations in oncogene mRNA expression, both of which appear to occur in dose-

D-28 



Joint Medical NBC Defense Research Programs 

dependent fashions. 

Threat Category: Combined Radiation and Chemical or Biological Agents 

The countermeasures, technical barriers, and accomplishments in the threat area of 
combined effects of nuclear ionizing radiation with tmuma, burns, infection, or chemical 
toxicants radiation and trauma, bums, and infection are outlined below. 

Countermeasures: 
• Radiotherapeutic agents designed to decrease morbidity and mortality from multi-organ 

system failure due to the combined effects of radiation, trauma, burns, and infection or 
chemical toxicants. 

• Radioprotective drugs designed to harden the soldier against the effects of radiation in 
combination with trauma, b~, infection, or chemical toxicants. 

• Combined therapeutic agents designed to decrease morbidity and mortality from 
combined exposures and to enhance innate immune responses. 

• Computer models for predicting casualties following combined exposure to low levels of 
ionizing radiation and biological warfare/chemical warfare agent aerosols. 

Technical Barriers: 
• No surrogate models for extrapolating data to humans. 
• Limited animal models that are optimum for both radiation and a biological warfure or 

chemical warfare agent. 
• Need to gain access to radiation sources and biological containment facilities in order to 

complete full range of experiments on combined effects of radiation and BW agents. 
• Growing number of microbial organisms resistant to antibiotics. 
• Accounting for variability in sensitivities ofbiological systems to different radiation 

qualities (e.g., neutron vs. gamma radiation). 
• Mechanism of action of cell-growth factors is not well understood. 
• Sensitivity of bone marrow progenitor cells to low doses of ionizing ra.diation. 

Accomplishments: 
• Quantified increased mortality rates in irradiated mice infected via pulmonary route with 

Bacillus anthracis (Sterne) spores. 
• Initiated studies to assess effects of radiation on immune status after vaccination with 

anthrax vaccine. 
• Established in vitro and in vivo model systems to assess radiation/viral interactions. 
• Established capability to integrate heahh consequences of radiation/biological warfare 

agent interactions, extrapolated from animal model studies, into the Consequence 
Assessment Tool Set (CATS). 

• Identified synergistic consequence of combined exposure to sublethal radiation and 
therapeutic levels ofPB resulting in redistribution of blood flow. 

• Developed enhanced treatments for radiation-associated infections using immune system 
stimulators. 
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Threat Category: Embedded Depleted Uranium 

The countermeasures, technical barriers, and accomplishments in the threat area of 
embedded depleted uranium are outlined below. 

Countermeasures: 
• Rapid assessment clinical analyses to identify personnel wowrded with embedded 

depleted uranium. 
• Safe and etrective treatment strategies to minimize long-term health risks. 

Technical Barriers: 
• Determining the redistnbution and toxicological consequences of exposure to embedded 

fragments of depleted uranium. 
• Developing the reagents needed to improve sensitivity of tests to detect uranium. 
• Developing or modifYing phannacological treatments to increase efficacy and reduce 

toxicity. 

Accomplishments: 
• Determined from studies designed to simulate embedded depleted uranium that depleted 

uranium from embedded fragments distnbutes to tissues far from the site of implantation. 
• Descnbed preliminary findings of carcinogenicity, neurotoxicity, and immunotoxicity of 

embedded depleted uranium fragments. 
• Developed a new method for the colorimetric measurement of urinary uranium 

concentration. 
• Developed a new method for the identification of uranium fragments in wounds. 

0.33 Predevelopment Products 

Teclmical developments in predevelopment products fur medical radiological defunse 
include the following: 

• lloprost!Misoprostol/3D-MPLIWR-3689 
• "Slow release" radioprotectant for longer protection time for individuals at risk of high, 

potentially lethal levels of ionizing radiation. 
• Nontoxic immune system stimulator for protection against radiation-induced 

immunosuppression and associated infection. 
• CATS model enhancements to incorporate radiation/BW interactions. 
• Product improvement of the cytogenetic biodosimetry system by automation of satellite 

scoring subsystem to increase sample throughput. 
• Rapid and sensitive method to measure urinary uranium concentratioll 
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AnnexE 

Joint Nuclear, Biological, and Chemical, Defense 
Program Funding Summary 

In accordance with 50 USC 1522, Department of Defense Chemical and Biological 
Defense Program, RDT&E for all DoD chemical and biological defense programs (with the 
exception of those conducted by the Defense Advanced Research Projects Agency, DARPA) are 
consolidated into six defense-wide program element (PE) funding lines plus procurement funds 
are consolidated. Detailed funiling infonnation previously contained in this annex is provided 
annually to Congress in the Joint Service Chemical and Biological Defense Program, President's 
Budget Submit, Descriptive Summaries ofResearch. Development. Test and Evaluation, and in 
the Department of Defense Extract found in the Budget of the United States. These budget 
submissions provide a detailed account of prior year accomplishments and planned activities for 
the budget request period. Table E-1 (and Figure E-1) provides a swnmary of appropriated and 
requested fimding from FY96-FY03. FY96 was the first year in which all Service and Defense 
Agency CB defense programs were consolidated into defense-wide funding lines. Prior to 
FY96, funding was included in several separate Service and Defense Agency funding lines. 
Also, during FY96 approximately $30 million was transferred to the CB Defense Program 
procurement line from Army operations and maintenance accounts for biodefense vaccine 
acquisition. Much of the growth in the program between FY96 and FY97 resulted from the 
transfer of funds between existing accounts rather than real growth in the overall CB Defense 
Program. 

Table E-2 provides a summary of expenditures by the DoD Chemical and Biological 
Defense Program. Expenditures represent the amount of checks issued or other payments made 
(including advances to others), net of refunds and reimbursements. The term is frequently used 
interchangeably with the term "outlays," which are the measure of government spending (i.e., 
payments to liquidate obligations (other than the repayment of debt), net of refunds and 
offi;etting collections. It is important to note that funds appropriated for a given year may be 
expended incrementally over a period of years. Thus, expenditures sho'Wn in Table E-2 will be 
updated in following years to show total expenditures of appropriated funds. 
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AnnexF 

Nuclear, Biological, and Chemical Defense Internet Sites 

Following is a list of selected locations on the internet that nay provide information about 
nuclear, biological, and chemical defenses. This list is not intended to be exhaustive, but rather 
to aid those in the research and analysis ofNBC defense issues. Identification of a site here does 
not represent an endorsement by the Department of Defense nor any of its subordinate 
organizations, nor any responsibility for the content or accuracy of information provided at each 
site. Site locations (URLs) may change or be deleted. but were accurate as of January 1, 1999. 

Defense Link 
http://www.defunsclinkmiV 
The official home page of the Department of Defense. Includes numerous reports and links to DoD 
organizatfons. 

Defense Threat Reduction Agency 
http://www.dtra.mil 
Home page of the Defense Threat Reduction Agency). Include.~ information on each of the major mission areas 
and Directorates at DTRA. 

CBIAC (Chemical Warfare/Chemical Biological Defense (CW/CBD) Information Analysis 
Center) 
http://www.cbiac.apgea.army.rniV 
CBIAC serves as the DoD focal point for CWICBD technology. The CBIAC serves to collect, review, analyze, 
synthesize, appraise and summarize information pertaining to CWJCBD. It provides a searchable database for 
authorized users and links to many other CWICBD related sites. 

The NBC Medical Defense Information Server 
http://www.nbc-med.org/ 
The Nuclear Biological and Chemical Medical (Med-NBC) web page contains extensive medical documentation, 
training material, audio-video clips, a powerfol search engine, and links to other related internet sites. 

The Army Medical Department Center and School 
http://www.armynredicine.army.miVarmymed/ 
Provides extensive information about the Army' s Medical Department. Includes information on doctrine 
development and the use of medical NBC defense products. 

U.S. Army Soldier and Biological Chemical Command Information Server 
http://www .sbccom.apgea.army.rniV 
Home page of the U.S. Army Soldier and Biological Chemical Command. 
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Edgewood Research, Development and Engineering Center (ERDEC) Home Page 
http://www.sbccom.apgea.army.mil/RDA/erdec/ 
ERDEC is the Army's principal R&D center for chemical and biological defense technology, engineering. and 
service. Provides technical and other information on ERDEC's products and services. 

Joint Service Chemical Biological Information System (JSCBIS) 
http://www. sarda.army.mil/jscbis/jscbis.htm 
Provides financial and programmatic biformationfor DoD' s Chemical and Biological Defense Program. 
Requires user identification and password, which can be applied for through the home page. 

Dugway Proving Ground Home Page 
http://www.atc.anny.mil/~dugway/ 

Home page of the U.S. Dugway Proving Ground, location of much of the field tests of chemical and biological 
defense equipment and repository of historical chemical and biological waifare information. 

Chemical and Biological Weapons Nonproliferation Project 
http://www.stimson.org/cwc/ 
This project serves as a problem-solver and an information clearinghouse in the general subject areas ofCB 
treaties, chemical demilitarization (especially in Russia), CB terrorism, and related areas. Sponsored by The 
Stimson Center. 

The PTS-OPCW-PrepCom Home Page 
http://www.opcw.nl/ 
The home page of the Provisional Technical Secretariat, the Organization for the Prohibition of Chemical 
Weapons, and the Preparatory Commission of the Chemical Weapons Convention {CWC). Provides detailed 
information about the ewe. its implementation, and technical and background information on chemical 
weapons, chemical defonses, and related subjects. 

United States Army Chemical School 
http://www.mcclellan.anny.mil/ 
Home Page for !''art McClellan, Alabama. Provides information on the US. Anny Chemical School located at 
Fort McClellan, Alabama which is one of the most advanced and sophisticated training centers for chemical and 
biological defense. Also provides infonnation on the Chemical Corps Museum. 

Harvard Sussex Program on CBW Armament and Arms Limitation 
http://fas-www.harvard.edu/-hsp/ 
Provides files that promote the global elimination of chemical and biological weapons and to strengthen the 
constraints against hostile uses of biomedical technologies. 

Medical Chemical and Biological Defense 
http://mrmc-www.army.mil/ 
Provides information on Medical Chemical Defense Overview, Nerve, Agents, Cyanide, Skin Decontamination 
and Protection, Peifonnance Effects of Protectant Drugs, and Chemical Casualty Management. Linked to the 
Medical Research and Materiel Command Home Page and the U.S. Army Medical Research Institute for 
Chemical Defense Home Page (http://chemdejapgea.army.mil). Also provides infonnation on Medical 
Biological Defense Overview, Diagnostic Assays, Viruses, Bacteria, and Toxins, Dntgs, Vaccines, and 
Biological CQ.';ualty Management. 
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United States Army Medical Research Institute of Infectious Diseases 
http://www.usarnriid.army.mil 
Home Page of the U.S. Anny Medical Research Institute of Infectious Diseases, location of much of the science 
and technology research efforts far medical biological defense. 

Armed Forces Radiobiological Research Institute (Medical Radiological Defense) 
http://www.afrri.usuhs.mil/ 
Provide.~ information on Medical Radiobiological research and education activities of the triservice Armed 
Forces Radiobiological Research Institute. The site includes information an the latest developments, products, 
resources, research approach, strategy, research teams/staff, outreach training, professional meetings, and links 
to related sites. 

Defense Advanced Research Projects Agency (DARPA) 
http://www.darpa.mil/ 
Home Page of DARPA describes basic and applied research and development projects being performed for 
DaD. Link to the Defense Sciences Office (DSO) provides a link to the Biological Waif are Defense (BWD) 
Program (http://www.bwd.org/). 

Joint Service Tech Base Planning for CB Defense 
http://www. tecbbase. tasc.cornltechbase/ 
This site is the Internet Center for all FY98 CB. Tech Base Planning. It provides technology roadmaps and 
information about the Joint Service tech base business areas, solicitations, and points of contact. Also links to 
the Joint Science and Technology Panel for Chemical/Biological Defense (JSTPCBD). 

Program Manager for Chemical Demilitarization 
http://www-pmcd.apgea.army.mil/ 
Provides information on the Chemical Stockpile Disposal Program, the Non-Stockpile Chemical Materiel 
Program, the Alternative Technologies Program, the Chemical Stockpile Emergency Preparedness Program, 
and the Cooperative Threat Reduction Office. 

ACDA Home Page 
http://www.acda.gov/ 
Home page of the Arms Control and Disarmament Agency. Provides information on nuclear, biological, and 
chemical weapon.s and how their delivery systems pose a major threat to our security and that of our allies. 

Cal Poly CBW Page 
http://www.calpoly.edu/~drjones/chemwar£html 

This page was developed by the students in Chem 450 at Cal Poly, SLO, during Spring, 1996. The goal is to 
provide an overview of chemical and biological waifare, weapons, and efforts to outlaw them. This site provides 
a comprehensive overview of numerous aspects of chemical and biological warfare and defenses. 
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Joint Vaccine Acquisition Program 
http://www.Armymedicine.army.mil/jvap 
Home page of the Joint Vaccine Acquisition Program Office, provides program history, programmatic 
information concerning the DoD efforts to produce vaccines against biological waifare agents 

NBC Industry Group 
http:/Jwww.erols.com/nbcgroup/ 
Home page of the NBC Industry Group, an association of organizations supporting NBC defense, domestic 
preparedness, and the Chemical Weapons Convention. 

Joint Program Office for Biological Defense 
http:/Jwww.jpobd.net 
Home page of the Joint Program Office for Biological Defense. The site is currently being developed and will 
include information concerning the DoD biological defense acquisition programs managed by the Joint Program 
Manager for Biological Defense to include enhanced detection system.s, Hand Held Immunochromatographic 
Assays (HHAs), the Joint Field Trials (JFTs), medical products and vaccines. 
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Statement Regarding Chemical and Biological Defense Programs 
Involving Human Subjects 

The reporting requirement (50 USC 1523) for the annual report to Congress on the DoD 
Chemical and Biological Defense Program was modified by Section 1086 of the FY98 National 
Defense Authorization Act. The amendment requires the following information: 

A description of any program involving the testing of biological 
or chemical agents on human subjects that was carried out by the 
Department of Defense during the period covered by the report, 
together with a detailed jus~ification for the testing, a detailed 
explanation of the purposes of the testing, the chemical or 
biological agents tested, and the Secretary's certification that 
informed consent to the testing was obtained from each human 
subject in advance of the testing on that subject. 

Table F-1 provides a summary of prior and planned tests conducted by the Department 
ofDetense, both directly or under contract, which involve the use ofhurnan subjects for the 
testing of chemical or biological agents. In summary, there has been no such testing since 1969 
with biological agents, since 1975 fur chemical agents, and no testing is platmed. 

Table F-1. Summary of Experiments and Studies with Human Subjects 
Involving the Use of Chemical or Biological Agents 

November 25, 1969 - Human biological agent testing ended 
July 28, 1975 - Human chemical agent testing ended 

Since 1969/1975 - No activities with human subjects involving exposure to 
biological agents (since 1969) nor chemical agents 

(since 1975) have occurred since testing ended 

The Department is in full compliance with the requirements of all laws regarding the use 
ofhuman subjects involving chemical or biological agents. DoD is involved in no 
experimentation or any other efforts which involve the exposure of human subjects to chemical 
or biological agents. 

As part of the DoD Chemical and Biological Defense Program. DoD requires the use of 
small quantities of chemical and biological agents in the research, development, test and 
evaluation (RDT &E) of detection, protection, and decontamination equipment and systems. 
Chemical and biological agents are also used in small quantities in training U.S. forces to 
operate in protective equipment and to operate detection and decontamination systems in a 
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chemical or biological enviromnent. However, no RDT &E nor training involves the exposure of 
human subjects to chemical or biological agents. 

Medical chemical and biological defense programs involve the use of human subjects in 
controlled clinical trials to test and evaluate the safety, immunogenicity, and other effects of 
medical products (drugs, vaccines, therapies, etc.) to protect against chemical and biological 
agents. The use of human subjects in these trials involves volunteers who have provided 
.informed consent. All use of human subjects in these trials is in full compliance with the 
«Common Rule," Federal Policy for the Protection of Human Subjects, Food and Drug 
Administration (FDA) regulations, Federal Acquisition Regulations (FAR), DoD Directives and 
Instructions, and all other applicable laws, regulations, issuances, and requirements. No medical 
chemical or biological defense programs involving human subjects involves the exposure of 
these subjects to chemical or biological agents. 

While DoD conducted tests involving the exposure of human subjects to chemical and 
biological agents in the past, all such tests and programs have been halted and disbanded. The 
United States formally renounced the «use oflethal biological agents and weapons, and all other 
methods of biological warfare" in National Security Decision 35, November 25, 1969. Human 
testing with lethal biological warfare agents was never done and testing with incapacitating 
biological warfare agents was cea.11ed in 1969. The last human testing of chemical warfare 
agents occurred on July 25, 1975. Acting Secretary of Army Norman Augustine suspended 
testing of chemical compounds on human volunteers on July 28, 1975. 

Tests involving the exposure of human subjects to chemical agents began in the 1940s 
and continued fullowing World War II through the Cold War until the early 1970s. Such testing 
has been documented and reported to Congress. See for example, Department of Army, 
Inspector General Report, DAIG-IN 21-75, Use of Volunteers in Chemical Agent Research, 
March 1976. In addition, there was extensive Congressional testimony on this subject during 
1975 and 1976. DoD has not conducted any experimentation since that time involving the 
exposure of human subjects to chemical warfare agents. 
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Congressional Reporting Requirement: 50 USC 1523 

Text of Public Law Mandating Report on The Department of Defense 
Chemical and Biological Defense Program 

Title 50 of the U.S. Code, Sec. 1523. Annual report on chemical and biological warfare defense 
Implemented by Public Law I 03-160, The FY94 National Defense Authorization Act 

(a) Report required 

The Secretary of Defense shall include in the annual report of the 
Secretary under section 113(c) of ~itle 10, a repor~ on chemical and 
biological warfare defense. The report shall asaess--

(1) the overall readiness of the Armed Forces to fight in a chemical­
biological warfare environment and shall describe steps taken and planned 
to be taken to improve such readiness; and 

(2) requirements for the chemical and biological warfare defense 
program, including requ:rements for traini~g. detection, and protective 
equipment, for medical prophylaxis, and for treatment of casualties 
resulting from use of chemical or biolog~cal weapons. 

(b) Matters to be included 

The report shall include information an the following: 
(1) The quantities, characteristics, and capabilities of fielded 

chemical and biological defense equipment to meet wartime and peacetime 
requirements for support of the Armed Forces, including individual 
protective items, 

(2) The status of research and development programs, and acquisition 
programs, for required improvements in chemical and biological defense 
equipment and medical treatment, including an assessment of the ability 
of the Department of Defense and the industrial base to meet those 
requirements. 

(3) Measures taken to ensure the integration of requirements for 
che~ical and biological defense equip~ent and material among the Armed 
Forces. 

(4) The status of nuclear, biological, and chemical (NBC) warfare 
defense training and readiness among the Armed Forces and measures being 
taken to include realistic nuclear, biological, and chemical war::'are 
simulations in war games, battle simulations, and training exercises. 

(5) Measures taken to improve overall management and coordination of 
the chemical and biological de::'ense prograrr .. 

(6) Problems encountered in the chemical and biological warfare 
defense program during the past year and reco~mended solutions ~o those 
problems for which additional resources or actions by the Congress are 
required. 

(7) A description of the chemical warfare defense preparations that 
have been and are being undertaken by the Department of Defense to 
address needs which may arise under art:cle X of the Chemical weapons 
Convention. 

(8) A su~~ary of other preparations undertaken by the Department of 
Defense and the On-Site Inspection Agency to prepare fo~ ar.d to assist in 
the implementation of the convention, including activities such as 
train~ng for inspectors, preparation o: defense installations for 
inspections under the convention using the Defense Treaty Inspection 
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of 

Readiness Program, prov1Slon of chemical weapons detection equipment, and 
assistance in the safe transportation, storage, and destruction of 
chemical weapons in other signatory nations to the convention. 

(9) A description of any program involving the testing of biological or 
chemical agents on human subjects that was carried out by the Department 

Defense during the period covered by the report, together with a detailed 
justification for the testing, a detailed explanation of the purposes of 
the testing, the chemical or bio:ogical agents tested, and the Secretary's 
certification that informed consent to the testing was obtained from each 
human subject in advance of the testing on that subject. 

In addition the House National security Committee added the 
following reporting requirements for this report(HNSC H. Rpt. 
105-532, H.R. 3616; p. 209): 

H-2 

Stated that the budget request for CBDP also included $88.0M in PE 62383E 
for DARPA's component of the bio warfare defense program, The committee 
has repeatedly expressed its concerns about the need for a strong CBDP to 
meet the potential threat posed by the p~oliferation of CBW in the post­
Cold War world. The committee has strongly supported and insisted upon a 
coordinated and integrated CBDP and the need for joint coordination and 
oversight of the program. The committee notes ongoing R&D activities by 
the DoE national laboratories that are addressed elsewhere in this report, 
including $17.0M for the DoE Deterrence and Detection Technologies Program 
and $56.5M for the DoE Proliferation Detection Program, The committee 
believes that increased and continuing emphasis should be given to the 
development of advanced stand-off detectors that employ a ra~ge of 
potential sensing techno:ogies capable of detecting NCB weapon 
proliferation effluents and agents. The committee also believes that the 
CBDP must incorporate the best efforts of the military se~ices' R&D 
establishment, defense agencies, national laboratories, federally funded 
R&D centers, and indust~y. The committee directs that t~e SecDef address 
this issue, including plans for developing a more fully integrated program 
with the DoE, as a specific item of interest in the next annual report to 
Congress on DoD's NCB Defe~se Program. 



Annex/ 

Acronyms and Abbreviations 

-A-

AAA V - Advanced Amphibious Assault Vehicle 
AAR- after action report 
ACAA- Automatic Chemical Agent Alarm 
ACADA - Automatic Chemical Agent Detector 
ACC - Air Combat Command 
ACES - Air Force Command Exercise System 
Ach- acetylcholine 
ACOM- Atlantic Command 
ACPLA - agent containing particle per liter of air 
ACPM - Aircrew Protective Mask 
ACTO- Advanced Concept Technology 

Demonstration 
ADS - Area Detection System 
AERP - Aircrew Eye/Respiratory Protection 
AFMAN- Air Force Manuel 
AFMS -Air Force Medical Service 
AFRRI- Armed Forces Radiobiology Research 

Institute 
AG - Australia Group 
AICPS - Advanced Integrated Collective Protective 

S,t= 
AIDET - Aircraft Interior Detector 
AIT- Aeromedical Isolation Team 
ALAD - Automatic Liquid Agent Detector 
ALSA- Air Land Sea Application Center 
AMAD -Automatic Mustard Agent Detector 
AMC- U.S. Army Materiel Co:mrrumd 
AMEDDC&S - Army Medical Department Center 

and School 
ANCOC- Advanced NCO Course 
AN/VDR-2 - Portable dose-rate gamma/beta 

radiation meter 
ANNDR-13- Compact, digital whole body 

radiation meter 
APODS- Aerial Port of Debarkation 
ARTEP- Army Training and Exercise Plan 
ASA(RDA) -Assistant Secretary of the Army for 

Research, Development and Acquisition 
ASBREM -Armed Services Biomedical Research 

Evaluation and Management 
ASCC- Air Standardization Coordinating 

Committee 

ASD(HA)- Assistant Secretary of Defense for 
Health Affairs 

ATD- Advanced Technology Demonstration 
AT/FP- Antiterrorism Force Protection 
ATG- Airfioat Training Group 
ATH- Air Transportable Hospital 
ATP- Adenosine Triphosphate 
ATSD(NCB)- Assistant to the Secretary of 

Defense for Nuclear and Chemical and 
Biological Defense Programs 

ATSO- Ability to Survive and Operate 

-B-
B. anthracis -Bacillus anthracis 
BCTP - Battle Command Training Center 
BD- biological detector (also, biological defense) 
BDO- Battledress Overgarment 
RDU- Battledre..o;;s Unifonn 
BES - Budget Estimate Submission 
BIDS - Biological Integrated Detection System 
BNCOC - Basic Non-Commissioned Officer 

Course 
BOG- Board of Governors 
BoNT - Botulinum Neurotoxin 
BoNT/A- Botulinum Neurotoxin A 
BoNT/B- Botulinum Neurotoxin B 
BRP - Basic Research Plan 
BTN - below the neck 
BuChE - butyrylcholinesterase . 
BVO/GVO- black vinyl overboot/green vmyl 

overboot 
BW- biological warfare 
BWC ~ Biological Weapons Convention 

-C-

C4I- command, contro~ communication. 
computer, and intelligence 

CA Commodity Area 
CAA- Center for Army Analysis 
CND- Chemical Activity/Depot 
CaE - carboxylesterase 
CAM- Chemical Agent Monitor 
CANA M Convulsant Antidote, Nerve Agent 

auto injector 
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CANE - Combined Arms in a Nuclear/Chemical 
Envirorunent 

CAPOS- Chemical Agent Point Detection System 
CARDS- Chemical Agent Remote Detection 

SJ"'om 
CASTFOREM- Combined Anns and Support 

Task Force Evaluation Model 
CatOx- catalytic oxidation 
CAWM- Chemical Agent Water Monitor 
CB- chemical and biological (also C/B) 
CBAT- Chemical Biological Augmentation Team 
CBA WM - CB Agent Water Monitor 
CBD - chemical and biological defense 
CBDCOM - Chemical Biological Defense 

Command (U.S. Army) 
CBDP - Chemical!Biological Defense Program 
CBIRF- Chemical Biological Incident Response 

Force 
CBM&S - Chemical/Biological Modeling & 

Simulation 
CBMS - CB mass spectrometer 
CBPS- CB Protective Shelter 
CBR - chemical, biological, and radiological 
CBR-D- chemical, biological, radiological defense 
CJB-RRT- Chemical Biological Rapid Response 

Team 
CBSD- Chemical Biological Stand-off Detector 
CBW - chemical and biological warfare 
CCD- Camouflage, Concealment, and Deception 
CDC - Centers fur Disease Control and Prevention 
CD-ROM- Compact Disk- Read Only Memory 
CDTF- Chemical Defense Training Facility (at the 

U.S. Anny Chemical School) 
CEM- Concept Evaluation Model 
CENTCOM - Central Command 
CFM - cubic feet per minute 
CFR- Code of Federal Regulations 
CHAMP- Chemically/biologically Hardened Air 

Management Plant 
CHATH- Chemically/Biologically Hardened Air 

Transportable Hospital 
ChE - cholinesterase 
CINC- Conunander- in- Chief 
CINCCENT- Commander-in-Chief Central 

Conunand 
CINCP AC- Commander-in-ChiefFacific 

Command 
CJCS- Chairman of the Joint Chief of Staff 
CM- Chloroform-Methanol (also, consequence 

management) 
CMR- Chloroform-Methanol Residue 
CMTC- Combat Maneuver Training Center 
CNS -Central Nervous Sy.rtem 
COBC - Chemical Officer Basic Course 
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COMMZ- Conmrunications Zone 
COMPTUEX- Composite Training Unit Exercise 
CONOPS- Concept of Operations 
CONUS - continental Untied States 
COTS - Connnercial Off-the-Shelf 
CP - chemical protective (al~o, collective 

protection, or counterproliferation) 
CPE - Collective Protection Equipment 
CPO - Chemical Protective Overgannent 
CPRC - Counterproliferation Review Council 
CPS - Collective Protection System 
CPU - Chemical Protective Undergarment 
CRG- Compliance Review Group 
CSST- Chemical Casualty Site Team 
CTC- Combat Training Center 
CTR- Cooperative Threat Reduction 
CVC- Combat Vehicle Crewmen 
CVIP- Chemical Vision Implementation Plan 
CW- Chemical War:fure 
CWC- Chemical Weapons Convention 
CWCIWG -Chemical Weapons Convention 

Implementation Working Group 
CWDD ~ Chemical Warfure Directional Detector 

(AN/KAS-IA) 
CWICS ~ Chemical Weapons Interior 

Compartment System 

-0--

DAB - Defense Acquisition Board 
DAP - Decontaminating Apparatus Portable 
DARPA- Defense Advanced Research Projects 

Agency 
DATSD (CP/CBD)- Deputy Assistant to the 

Secretary of Defense for Counterproliferation 
and Chemical/Biological Defense 

DCSOPS - U.S. Army Deputy Chief of Staff for 
Operations 

DDR&E- Director, Defense Research and 
Engineering 

DEPMEDS - CB Protected Deployable Medical 
SJ"'em' 

DEST- Domestic Emergency Response Team 
DLA- Defense Logistics Agency 
DNA- Deoxynbonucleic Acid 
DoD - Department of Defense 
DoE- Department of Energy 
OPE- Demilitarization Protective Ensemble 
DPG - Defense Planning Guidance; Also Dugway 

Proving Grounds 
DRB- Defense Review Board (also, Defense 

Resources Board. or Division Ready Brigade) 
DRI- Defense Reform Initiative 
DS2 - Decontamination Solution 2 
DSCP- Defense Supply Center Philadelphia 



DSO - Defense Sciences Office 
DT AP- Defunse Technology Area Plan 
DTIRP ~Defense Technical Inspection Readiness 

Program 
DTLOM- Doctrine, Training, Leader­

Development, Organization, and Material 
Requirements 

DTO - Defense Technology Objective 
DTIOT- developmental/operational testing 
DTRA- Defense Threat Reduction Agency 
DTRA(CB) - Defense Threat Reduction Agency' s 

Chemical and Biological Defense Directorate 

-E-
E. coli- Escherichia coli 
ECV - Expanded Capacity Vehicle 
ED - ethyl dichlorarsine 
EEE - Eastern Equine Encephalomyelitis 
EEG- electroencephalographic 
ELISA- Enzyme-Linked Immunosorbent Assay 
EMD - Engineering and Manufacturing 

Development 
ENCOMPASS- Enhanced Consequence 

Management Planning and Support System 
EOD - Explosive Ordnance Disposal 
ERDEC- Edgewood Research., Development, and 

Engineering Center (U.S. Anny) 
EUCOM- European Command 

-F-

F1 -Fraction 1 
Fl-V- Fraction 1- "V"' Antigen 
Fab - Fragment Antigen Binding 
FAR- Federal Acquisition Regulations 
Fe - Fragment Crystallizable 
FCBC- Field Management of Chemical and 

Biological Casualties Course 
FDA- Food and Drug Administration 
FDTE- Force Development Testing and 

Experimentation 
FEST - Foreign Emergency Response Team 
FLEETEX- Fleet Exercise 
FM - Field Manual 
FORCEM- Force Evaluation Model 
FR - flame resistance 
FUE - First Unit Equipped 
FY - fiscal year 
F¥99- Fiscal Year 1999 
FYDP- Future Years Defense Plan 

-G-
GA - tahun, a nerve agent 
GAO- General Accounting Office 
GB - sarin , a nerve agent 

Acronyms and Abbreviations 

GD - soman, a nerve agent 
GF - a nerve agent 
GMP - Good Manufacturing Practice 
GPFU -Gas Particulate Filter Unit 

-H-
HAZW ARN- NBC Hazardous Warning System 
HAZWOPR- Hazardous Waste Operations and 

Emergency Response 
hBuChE - Human Butrylcholinesterase 
hCaE - Human Carboxylesterase 
fill ~ sulfur mustard. a blister agent 
HEP A - high efficiency particulate 
HHA- Hand Held Immunochromatographic 

""""" HMMWV- High Mobility Multipurpose Wheeled 
Vehicle 

HN - Host Nation 
HSC/Y A- Human Systems Program Office 
HT A - high threat area 

-1-

IBAD -Interim Biological Agent Detector 
IBMC - Industrial Base Maintenance Contract 
ICAD- Individual Chemical Agent Detector 
ICAM - Improved Chemical Agent Detector 
!CDS -Improved Chemical Detection System 
IDLH- Irmnediate Danger to Life and Health 
lEG- Information Exchange Group 
IL CBDWS - In-Line Chemical Biological Defense 

Water System 
IM - intramuscular 
IND -Investigational New Drug 
IP - intraperitoneal 
JPDS- Improved (chemical} Point Detection 

System 
IPE - Individual Protective Equipment 
IPT- Integrated Product Team 
IR&D- Independent Research & Development 
IR-LIDAR- Infrared Light Detection and Ranging 
IS- Instrumentation System 
lSD - Individual Soldier Detector 
ITAP- Improved Toxicological Agent Protective 

Ensemble 
ITS - Individual Training Standard 
IVD - Individual Vapor Detector 

-J-

JBPDS- Joint Biological Point Detection System 
JBREWS - Joint Biological Remote Early Warning 

Sy&= 
JBSDS- Joint Biological Standoff Detection 

Sy&= 
JBUD- Joint Biological Universal Detector 
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JCAD- Joint Chemical Agent Detector 
JCBA WM- Joint Chemical Biological Agent 

Water Monitor 
JCBUD - Joint Chemical and Biological Universal 

Detector 
JCHEMRATES - Joint Chemical Defunse 

Equipment Consumption Rates 
JCPE- Joint Collective Protection Equipment 
JCS - Joint ChiefS of Staff 
JFIRE - Joint CB Protective Firefighter Suit 
JFOC- Joint Future Operational Capabilities 
JFT- Joint Field Trail 
JLAS- Joint Land, Aerospace, and Sea Simulation 
JMAR- Joint Medical Asset Repository 
JMNS - Joint Mission Need Statement 
JMRR- Joint Monthly Readiness Review 
JNBCDB -Joint NBC Defense Board 
JORD -Joint Operational Requirements Document 
JPACE- Joint Protective Aircrew Ensemble 
JPO-HD- Joint Progrnm Office for Biological 

Defense 
JRTC- Joint Readiness Training Center 
JSA- Joint Service Agreement 
JSAM- Joint Service Aviation Mask 
JSCBIS -Joint Service Chemical Biological 

Infonnation System 
JSGPM -Joint Service General Purpose Mask 
JSIG - Joint Service Integration Group 
JSIMS - Joint Simulation System 
JSLIST -Joint Service Lightweight Integrated 

Technology (individual protection) 
JSLNBCRS- Joint Service Light NBC 

Reconnaissance System 
JSLSCAD- Joint Service Lightweight Stand-off 

Chemical Agent Detector 
JSMG - Joint Service Materiel Group 
JSNBCRS- Joint Service NBC Reconnaissance 

Sy&om 
JSTPCBD- Joint Science and Technology Panel 

for CbemicaYBiological Defense 
JSWILD- Joint Service Warning and 

Identification LIDAR Detector 
JT ASC- Joint Training and Analysis Center 
ITC -Joint Training Council 
JTCG- Joint Technology Coordinating Group 
JTCOPS- Joint Transportable CP System 
JTF - Joint Task Force 
JTPCBD- Joint Technology Panel fur Chemical 

and Biological Defense 
JV AP- Joint Vaccine Acquisition Program 
JW ARN -Joint Warning and Reporting Network 
JWFC- Joint Warfighting Center 
JWSTP --- Joint Warfighting S & T Plan 
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-L-

L - lewisite, a vesicant agent 
LAM- Louisiana Maneuvers 
LCBPG - Lightweight CB Protective Gannent 
LD50 - Median Lethal Dose 
LDS - Lightweight Decontamination System 
LHA - general purpose amphibious assault ship 
LHD - general purpose amph.Jbious assault ship 

(with interoal dock) 
LIDAR- Light Detection And Ranging 
LLC- limited liability corporation 
LMS - Lightweight Multipurpose Shelter 
LNBCRS - Light NBC Reconnaissance System 
LRBSDS - Long-Range Biological Stand-off 

Detection System 
LSCAD- Lightweight Stand-off Chemical Agent 

Detector 
LSCD ~Laser Stand-off Chemical Detector 
LSD - landing ship, dock 
LSP - Logistics Support Plan 
LWRS -Lightweight Reconnaissance System 

-M-

M&S -Modeling and Simulation 

M&S CA- Modeling and Simulation Corrnnodity 
Area 

M&S R&D - Modeling and Simulation Research 
and Development 

MAGTF- Marine Air Ground Task Force 
MAJCOM - Major Command 
MANM- Medical Aerosolized Nerve Agent 

Antidote 
MANSCEN - Maneuver Support Center 
MBDRP- Medical Biological Defunse Research 

Program 
MBPI - Michigan Biologic Products Institute 
MCBAT- National Medical Chem-Bio Advisory 

Team 
MCBC- Management of Chemical and Biological 

Casualties Course 
MCBDRP - Medical Chemical and Biological 

Defense Research Program 
MCDRP- Medical Chemical Defense Research 

Prognun 
MCPE- Modular Collective Protection System 
MCU-2AIP -a chemical protective mask 
MCWP- Marine Corps Warfighting Publication 
MD- methyl dichlorarsine 
MDS - Modular Decontamination System 
MED- Medical 
MEIR- Medical Effects ofionizing Radiation 
METL -Mission Essential Task List 



metL, thrA methionine biosynthesis 
MEU- Marine Expeditionary Unit 
MFR ~Multi-Function Ra.diac Set 
MICAD - Multipurpose Integrated Chemical 

Agent Detector 
MIL SID - Military Standard 
MLRS- Multiple Launch Rocket System 
MNDRP - Medical Nuclear Defense Research 

Program 
MNS - Mission Needs Statement 
MOP- Memorandum of Policy 
MOPP - Mission Oriented Protective Posture 
MOS - Military Occupational Specialist 
MPH- miles per hour 
MPS- Mission Perfunnance Standard (also, 

Multipurpose Protective Sock) 
MPSP- Medical Program Sub-Panel 
MRMC- Medical Research and Materiel 

Command 
MTW- Major Theater War 
MULO - Multi-purpose Overboot 
murE- murein biosynthesis 

-N-
NAADS- Nerve Agent Antidote Delivery System 
NAAG- NATO Army Annaments Group 
NAAK- Nerve Agent Antidote Kit 
NAAS -Nerve Agent Antidote System 
NAPP - Nerve Agent Pyridostigmine Pretreatment 
NATO- North Atlantic Treaty Organization 
NBC- Nuclear, Biologica~ and Chemical 
NBCDT- NBC Defense Training 
NBC-E- nuclear, biological. and chemical-

environment 
NBCRS -NBC Reconnaissance System (Fox 

Vehicle) 
NBCWP- NBC Defense Interservice Working 

Pmy 
NCO -Non-Commissioned Officer 
NDA - New Drug Application 
NDI- Non-Developmental Item 
NEPMU- Navy Environmental and Preventative 

Medicine Unit 
NfPA- National Fire Protection Agency 
NICP - ~ationallnventory Control Points 
NIEX- No-Notice Interoperability Exercise 
NIH- National Institute of Health 
NO- nitric oxide 
NSN -National Stock Number 
NTC- National Training Center 

-0-

OAC- Officer Advance Course 
OBC- Officer Basic Course 

Acronyms and Abbrevi4tions 

OG - Overgannent 
O&M Operations & Maintenance 
OPCW- Organization for the Prohibition of 

Chemical Weapons (in The Hague) 
OPR -Office of Primary Responsibility 
ORD ~ Operational Requirements Document 
OSD - Office of the Secretary of Defense 

-P-

P3I- Pre~Plarmed Program Improvement 
P ACAF - Pacific Command 
PACOM- Pacific Command 
PAM - Preventative and Aerospace Medicine 
PATS~ Protective Assessment Test System 
PB- President's Budget 
PCPS- Portable Collective Protection System 
PCR- polymerase chain reaction 
PO- phenyl dichlorarsine 
PDDA- Power Driven Decontamination Apparatus 
PDM- Program Decision Memorandum 
PDRR- Program Definition and Risk Reduction 
PE- Program Element 
PF- Positive Force Exercise 
PfP - Partnership for Peace 
PICS - Personal lee Cooling System 
PL 130-160- Public Law 103-160, The National 

Defense Authorization Act ofFY94 
PMCD Program Manager for Chemical 

Demilitarization 
POL- petroleum, oil, and lubricant 
POM - Program Objectives Memorandum 
PQS- Personnel Qualification 
PR ~ Positive Response Exercise 
PRG- Program Review Group 
PROFIS - Medical NBC Professional Filler Course 
PSA- Pressure Swlng Adsorption 

-Q­

QDR- Quadrennial Review 
QNFT- quantitative fit testing 
QRR ~ Qualitative Research Requirements 
OSM3 - oximeter instrument 
QSTAG ~Quadripartite Standardization 

Agreement 
QWG- Quadripartite Working Group 

-R-
RBC-AchE- red blood cell acetylcholinesterase 
R&D- Research and Development 
RDA- Research, Development, and Acquisition 
ROTE (Also, RDT&E)- Research, Development, 

Test and Evaluation 
RMC - Regional Medical Commands 
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R.SCAAL- Remote Sensing Chemical Agent 
A1ann 

RTP- Readiness Training Plan 
rTSP - Reactive Topical Skin Protectant 
RW- radiologicaVnuclear warfure 

-5-

SACPS - Selected Area Collective Protection 
Systom 

SAG- Study Advisory Group 
SALAD - Shipboard Automatic Liquid Agent 

Detector 
Saratoga- a CB protective overgarment 
SAT- Systems Approach to Training 
SAW- Surface Acoustic Wave 
SBCCOM- Solider, Biological and Chemical 

Command (U.S. Army) 
SCALP- Suit Contamination Avoidance Liquid 

Protection 
SCAMP- Shipboard Chemical Agent Monitor 

Portable 
SCPE- Simplified Collective Protective 

Equipment 
SCUD- surface- to -surfilce missile system 
SD- Stand-off Detector 
SD/ASM- Stand-off Detector for Annor System 

Modernization 
SDK- Skin Decontamination Kit 
SE- staphylococcal enterotoxins 
SEA - Staphylococcal Enterotoxin A 
SEB - Staphylococcal Enterotoxin B 
SMART -CB - Special Medical Augmentation 

Response T eam-Chemical./Biological 
SMART-PM- Special Medical Augmentation 

Response Team-Preventative Medicine 
SNCO- Staff-Noncommissioned Officer 
SOF - Special Operations Forces 
SOFCAS - Spet.-ial Operation Forces Chemical 

Agent Detector 
SOl- School ofinfu.ntry 
SOILIC- Special Operatiom and Low Intensity 

Conflict 
SORTS - Joint Status of Resources and Training 

System 
SPOD- Seaport of Debarkation 
SRT - Specialty Response Team 
S&T- Science & Technology 
ST ANAG - standard agreement 
STB - Supertropical Bleach 
STEPO- Self-Contained Toxic Environment 

Protective Outfit 
STEPO-I- Interim Self-Contained Toxic 

Environment Protective Outfit 
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STO- Science Technology Objective 
STRAC- Standards in Training Commission 
SIS - Specialty Training Standarrl 

-T-

TAA- Total Army Analysis 
TACWAR- Tactical Warfure 
TAP - Toxicological Agent Protective boots and 

gloves 
TAV- Total Asset Visibility 
TB- Technical Bulletin 
IBM- Transportation of Biomedical Materials 
TDA- table of distribution and allowances 
TED- Troop Equivalent Doses 
TED- Technical Escort Unlt 
TIM- toxic industrial material 
TSG - The Surgeon General 
TSP - Topical Skin Protectant 

-U-
UAV- Unmanned Aerial Vehicle 

UDP- Unit Deployment Program 
UN- United Nations 
UNSCOM- United Nations Special Commission 
USA- United States Army 
USACHPPM- United States Army Medical 

Research and Materiel Command 
USACMLS- US Army Chemical School 
USAF- United States Air Force 
USAMEDDC&S- U.S. Army Medical 

Department Center and School 
USAMMA- U.S. Army Medical Materiel Agency 
USAMMDA- U.S. Army Medical Materiel 

Development Activity 
USAMRICD - U.S. Army Medical Research 

Institute of Chemical Defense 
USAMRIID - U.S. Army Medical Research 

Institute ofinfectious Diseases 
USAMRMC - U.S. Army Medical Research and 

Materiel Command 
USANCA- United States Army Nuclear and 

Chemical Agency 
USAR- US Army Reserve 
USC- United States code 
USD(A&T)- Undersecretary of Defense 

(Acquisition and Technology) 
USG- United States Goverrunent 
USMC - United States Marines Corps 
USN- United States Navy 
USUHS - Unifunned Services University ofthe 

Health Sciences 
UTC- Unit Type Code 



-V-
VCA- Voice Communication Adapter 
VEE- Venezuelan equine encephalomyelitis 
VIC- Vector- In-Command 
VLSTRACK- Vapor, Liquid, and Solid Tracking 

Model 
VPU- Vapor Protective Undergannent 
VTC- Video Teleconference 
V & V - verification and validation 
VVS- Vehicles, Vans and Shelters 

Acronyms and Abbreviations 

VX - a nerve agent 

-W-

WCF- Working Capital Fund 
WEE - Western Equine Encephalomyelitis 
WG- Working Group 
WMD- weapons of mass destruction 
WRAIR- Walter Reed Army Institute of Research 
WRM- war reserve materiel 
WRSl - War Reserves Secondary Items 
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NUCLEAR AND CHEMICAl. 
AND BIOlOGICAL DEFEMSE p"""""""' 

ASSISTANT TO THE SECRETARY OF DEFENSE 
3080 DEFENSE PENTAGON 

WASHlNGTON. DC 20301-3050 

na: 12m 

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (HEALTH 
AFFAIRS) 

SUBJECT· Trip Report from Vmt to the Centers for Disease Control and Preventton 
(CDC}- 28 October 2002 

I have teVlewed your Tnp Report to the CDC and have the followmg commenls. 

1 Establishmg Standards for unlrnown sample analvsts w:ross fedeml at!e!lctes (p.3) 

1 procedures exist for unknown sample analysiS. I recommend converung a group of 4 · 
It IS liDportant that staudardlzatton for reagents and standard OperallnQ ) /l,dM 

\ "1''""P'iate DoD and ciVlbnn agency representatlves to develop proposed 
\. gu~dehnes for Wlute House or Homelnnd Sec:unty approval. 

2. Vaccjne Sa!etx and MQJUtonno Reyiew Board (p4) 
The "Voccme Adverse Events Reporting System" (V AERS} IS the currently 

aceepted method for reporttng V8CC!ne adverse events to the Food and Drug 
Admunstratton (FDA) ThiS system IS currently used by DoD and the C1Vlhan 
hea!tb care system for Jreepmg the FDA aware of adverse voccinc events. I feel a 
new board should revtew V ABRS reports to lreep abreast of adverse events but not 
create a new reporting system. Both the Army PEO-CBD and the Joint Vaccine 
AcqmSIIlon Program Offlce should be mcluded m such a revtew process 

3 Anwax Vaccme Adsmbed {AVA) stndles (p.8) 
Under the ausptces of my offl""' I hold a bt-monthly "Next Generation 

Anthrax Vacctne" meetmg attended by veriou• Pentagon offices tc diScuss DoD 1c 
and DHHS efforts toward producti.on of a second generallon a~~thrax vacetne. f;o.J.C 
Health AffatrS IS represeoted at this meettng and regularly presents on the ongmng 
CDC stu<hes to assess route change and dose reduetton for AVA. 

Q~J_,-(J) ~,. 
Anna Johnson-Wmegar, Ph.D. 
Deputy for Chermcai/Bu>logtcal Defense 



November 11. 2002 3 00 P.M 

INFORMATION PAPER 

SUBJECT 1"np Report for VIsit to Centers for Disease Control and Prevention, Octobet 
28,2002 

I PUipOse To mform the USD(P&R) on mgruficant Issues 1denttfied dunng a VISit to the 
Centets tbr DISease Conttol and Prevention (CDC) 

ll Summary On October 28, the ASD(HA) met With Dr Jube Gerbenlmg, the D11""tor 
of the CDC, severe! other program office dlrecto1s, and other semor members ofber staff 
The ob)<CCIVes oflhls VISit were to 

A Estabbsh a better understandmg of CDC's m!S$Ion, 1ts orgam"""onal sb:ucture 
and components, and how the events of the paat year have Impacted upon th01r 
near-term and strategic objecllves; 

B Establish an aganda ofltow the CDC and the Defense Departmont omi promote 
enhanced collaborabon and commumes11on on actm.lles and programs for wlneh 
we etthet share 1esponSJ.bihty or have a common V1Slon and pmpose, and 

C Rev1ew the entne mventory ofjOJnt ef'forts!acttVlb.es we- me c.unently engaged m 
and detennme how we can proceed m the commg year 

m Issues 

A Terronsm Preparedness and Response Overview 

1 · Mt Joe Henderson, AsSOOlate Dlrector for Terronsm, Preparedness and 
Response. provtded a presenlabon on CDC's "AU Hazards (biOtog~cal, chemical and 
!adiological) Approach» 1<> tcmmsm preparedness and response 

2 CDC has ovemght: for 62 progtama s.n. SO $6ltea USlng the State Health 
Departmeots aa thetr focuo ApprcXlmlltely $150M "allocated for plaonmg purpooes 

3 Congress appropnated 52 3 b1ll1on as a scpplementol emergency app10pnat1on 
m FY02-$9t8M was allocated furslato and local health "'l"l'Cies, $51 2M fur smallpox 
vaccme producbon, $645M for the National Pharmaceuonal Stockplle, and 
approxunately $183M for nnprovmg espac1ly enhancemeots, hsrdenmg ofli!clhbes, and 
!!DproVIng secnnty FY03 apprcpn&bon Will proVIde essenbally the same budget, With 
approxunately $15M wcrease 

4 MaJor Program Components ofthe fins Office mclude 

a Prepmedness and RcspoliSe Planmng 



b Pubhc Health Iniervenllons-mclnde the Nat10nal Pharmaceullcal 
Stoekptle (NPS) and proVISions fur quarantme end tsolal!on 

(I) NPS ts deployed tn 10 strategtc Slles around the US, and can proVJde 
SO tons of materllll Wllhtn 12 homs of an event Stockp!le mcludes V110Cines, annvrrals, 
anllbtollc:s, venttlators, bum treatment matenal, pam management treatment and other 
trauma 1tems _ 

c DISeaSe Detectton and Invesbgabon-survedlance and ep!dellllologtcal 
efforts at state and local levels can raptdly scaleop a consequence management response 

d Btologtcal and Chenucal Lllbotalones 
e Infurmallon Systems and Technology-one-tlnrd ofCDC funds are 

mvestc:d m suppomng a publ1c health mfurmallon network 
f Publtc and Medlll Rlsk Commumealloos-nnprovo ebt!tty ofpubhc health 

lesdeudup to commumcate wtlh tho general pub he twng webs1tes, hotlmea and other 
venues 

g Tnu~g and d!ssemms\tng mfonnatton on b10log~cal and 
chemtcal health lbreats, preparedness and response 

h Wmlrer Safety 
1 Envuonmental Momtonng 
J Select Agent Program--may become the tesponsJbJhty of the Office of 

Homeland Secunty. tn the m1d-90s tlus was a progtam wluch requtred labotatones and 
other atgantzal!ons m possesSion of1"olog~calsltoxtc agants that could affect publu: 
health to notify and regtste! 

k Research 

5 Mr Hendecson Identified tho followtng as cnt1cal next steps to support the 
Publtc Health System ofReaponse 

a Office ofTem>nsmPreparedneas and Response estsbltshed-would 
proVlde oversight m support of actmlles to unprove state and local ptogtams, operate the 
NPS, and operste m con;unetion Wlth tho Office ofEtnergency Response (OBR) OI!R 
Leports throt1gh the Ass1atant Secretary ofPubbc Health and Etnergancy Prepuedness 

b Pnonttes 
(1) Pccus on cntieal bw/chem ageots (1 e, smallpox, VX) 
(2) Dnve to exercJSO nal!onal, state and local eapactlles to demonsb.ate 

response profictency, 
(3) Bstabllsh a Pubho Health Infonnanon Network, 
(4) Research new ways to detect and d1agnosc dLsease presence, and 

develop new vaccmes and therapeutics to treat, 
(5) Tratn 

6 In d1scnsuon followmg the J>lesentatlon, Mr Henden;On appealed fo1 
estabhslnng a Bingle standmd fur accepbng an llnknown sample for analySIS ThiS 
stsndmd must be nnplemented across all federal agencies that may be mvolved m thiS 
actiVIty (USDA, FBI, HHS, SBCCOM, AFIP, fudellll research lshoistones, etc) 
Stsndards need to be estsbltsbed fur transport of samples, accepllng samples and cham of 
oustody, processmg standards, managtng rruxed samples, and numerous other tssues 
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ACTION: DASD (FHP&R). Need to begin dlalogae with Mr. Henderson to link 
relevunt DDD organizations with other agendes responsible for spedmen transport 
and sample analysis. 

B Discussion With CDC Director on OpportUmttes for Collaboratlon Dr 
W111kenweule! then met wrth Dr Gerberding. D1reetor of the CDC, to discuss 
oppottuml!es for oollaborahon 

I Local linkages between nul!tary mstallat!ons and public health ageno1es 
Dr W1nkenwerdet d!SOU!ISOd DoD's oomplel!on of a smallpexreoponse plan that 
provides a comprehenSJ.ve gwde for commanders 1n the e.vent of a smallpox btotenorism 
attack D1 Getberdmg requested a oopy 

ACTION: DASD, FHP&R. Provide CDC a c:opy of tbe Smallpox Response Plan 
CD. 

a Dr Wmkenwerder and Dt Gerbe!dmg agreed that there was a need to 
establish S!ronget du!logue and cootdmal!on between military ll!Siallattons and pubhc 
health departments Because ofthetr essenual roles m consequence managetnent, pre­
event piamuna: and exer01ses of thell' response plans xs cnttcal 

b Dr Ge!betdmg also requested the ...,.tauce ofDDD m ~anng an 
"mtetagency .. response for "'non-domestic" events that could affect mvUtans rem.dmg 
abroad Response may me tude assistance wtth quarantine and t&Olation. respttnse teams 
for vaccmauon, use of overseas laboratory capabl hty, evacuation usmg m!11tary mbft of 
mfected US orttzens, and use ofm1l!tary airotaft for transport of specunens Dr 
Wmkenwerder and she d!scussed the need for a broad Metnorandum ofUnderstandmg 
that would delineate all responstblhl!es fur both CDC and DoD for tlus porpese Further, 
they determmed that a tabletop exerotse wtth CDC and DoD partlc1pat1on, perhaps wtth 
representation from other cnttea! agenctes m the Federal Response Plan. would be 
enonnously useful for tdel1tlfymg the substance oftblli MOU 

ACTION: DASD (FHP&R). Coordinate with CDC to determine how we mfgbt 
plan and schedule a tabletop exerdse that btel.udes Servlee and Joint Staff 
representation, as well as otber crltlcsd federal agencies. Goal should be to we this 
eurclse as a means to Improve tbe DoD smallpox response plan, pro'l'i<le 
roeommendatlons for revising tbe Federal Response Plan, and ide!tify 
responsibilities tllat should be delilleated In an lnterageney MOU. 

2 Nal!onal Phannaceuacal Stockp1le Dr Gerberdmg ment•oned that DoD's 
capalnhty to transport logJSt!cs qUickly may be of enormous 8SS!stance to them m movmg 
rtems from stratei!,IC sopply pomts m the NPS 

3 Ctv!l S!lJ)Port Teams 
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(a) In dtscusston of the Public Health Sys- of Response, Mr Hendetson 
asked how the Defenae Department VlOWed the role oftbc C!V!l Support Teams, and how 
they should mcorpomte thorn tnl<> then' mfi'astructure 

(b) Dr WU!kenwerda responded that theoo teams are an asset that"' more 
under the control of the states than DoD for pUI(lOSOS of domestic consequence 
management It IS,. howeve1, an lSsue that we need to uwtew and mcorporate tnto an 
overall tesponse plan that mcludea the roles ofNOR'!HCOM, HHS. Office Homeland 
Seeunty, and other agenctes mvclved 1n medtcal consequence management 

ACTION: DASD, FHP&R. R..tew tlds Issue with OASD(RA) and provide an 
Information paper to CDC that deserlbes how the CSTs are employed foBo'Willg an 
IOVCDt; 'Wilo has authoritY to aet!vate, ander whose authority lboy opetllte, and tbelr 
primary functions. lndudeln tbe forthcoming work witb tbel)oD Homeland 
Seenrlty Task Foree and NORTHCOM specific assessment on how CSTs Bt In the 
response model if federalized. 

4 Research (t e , vaccmes, anu-vlnlls, etc) 
(a) Dr Wmkenwerder related to Dr Gerberdmg a tecent eonversellon be hed 

wrth Dr Joshua u.derberg on es1abltshtng a Vaeeme Safety and Monrtonng Rev tow 
Board to study and follow uutial =all pox vaccme IOClpten!s This DoD-CDC 
ooopembve effort could provide a smgle, c:onststent mannex fox profihng vaccmees and 
revte.wmg adverse events assoctated w1th small~ vacctnatton, as well as offer empmcal 
mformatJ.on to dnve vaccmatton protocols 

ACTION: DASD (C&PP) In coordination with DASD (FHP&R). Coordinate with 
the Servke Surgeons General, and specltleaDy with MIL VAX in Army OTSG, to 
identify appropriate ellnleal researchers for tbls board. Coordinate with Dr. Joshua 
Lederborg to Identify sbldy questions and research design that should be 
andertaken. Contact the CDC POC, Dr. Dave Fleming, Deputy Director !or Sclenee 
and Public Health, to eoordinate CDC's partieipants on this board. 

S Laboratory Response Network Enhanced collaboranon wrth USAMRIIO and 
the Naval Medt<al Research Insutute's Btomedtcal Defense Dtrectomte 

6 National Dtseasc Surve.~Uance SY!tems 
(a) The Health Alert Network (HAN) ts another maJor !Dlttallve undertaken 

by CDC Ideally, the HAN provtdes a state-of-the-art mfonnmon and commuruoattons 
system to rsptdly tdenl!fjr and respond to a btoterronst attack, ehroruc dtsease epidenncs, 
emergmg mfecttous dtsease, or envmmrnental health danger 

(b) The euzrent construct for th!S mtUattve ,. to mtegrate the HAN m all SO 
states, Guam and 7 maJor mt!es There are several funottonal component&. 

(1) The Nanona! Evaluation Data Semce (NEDS) IS curtenUy bemg 
deployed and provtdes a hst of"no116able d1seases" that must be reported by health 
!ltctb!tes to tbc stste health departments Subsequently, these reports 01e forwarded to the 
CDC where tbcy can comptle thousands ofnncrobtologtcal n:ports mto a smgle 
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nal!onallzed "elcelromc labmaloly database» system that can analyze trends and provule 
feedback to the publ10 health system Expect thts to be fielded m 22 states by tho and of 
2002 Another 16 states are consJdermg Ous opporlu!ut)' 

(2) The second component WJII be Emergency :Room and ADT 
(adnuSS!ons. discharges and transfer) reports that will be eomp1led m a smgle database 
CDC IS uudertakmg tlus eflort m eoopetallon With the Amenean Assocmtton of Health 
Plans. 

(3) The Laboratory Response Network (LRN) JS another compnnent thst 
would creste an mtegrated network ofpubltc health and clmteal W>oratones thst would 
provtde labotatmy dJagnosllcs and dtsstmllDated teS!lng capabthty to aupport pub he 
health preparedness and response to an act ofbtolenonsm Tha LRN would promulgate 
and support a common specunen management and reportmg protoc<>l, and j)lovtde an 
aggregated database for pathogen/agent tdentlficatton and response 

(4) An "Alert" tuncllon m the HAN would provtde Ieal-tnne mfonnatton 
to health care provtders and~ on health threats and sppropnate response 

(5) Ftnally, a &eeure component" necessary for commumcattng sensrtlve 
event& hl progtess wtth pubbe health leadershtp 

ACTION: PDASD(BA). Include this as on ageodaltem for a CDC-DoD meetlllg to 
determllle how our MTFs, regis!er<d laboratories bt the LRN and other relevant 
facUlties can tie Into their IT lnrra.truetnre. 

8 Tratmng CDC .S mtercsted m estabbshtng d1staoce learning tnwnng centels 
to reach a broader audtence of eare provulets to keep them readtly mfi>nned en lliBUes 

refatmg to vaccme protocols, management of adverse events, response. to btoterronsm 
attacks, and numerous other JSaUes. They tnqmred as to whether DoD could aSSist tn 
expandtng thetr mfrastructure for acoomphsbrng 11ns task by ustng thetr faclltltes 

ACTION: HA CIO. Provide an analysis or hO\I' DoD rnay be able to provide 
asslotance with dlatanoe learning training eenten-review possibDity of using DoD 
satellites, lnstaUatioas, and all avaDable options. Provide ... , analysis t1.11d 
recommendation on reimbursement Please include USUHS In your consideration 
of opt! OilS and their center of exceDenoe In distance learning. 

9 Btosmve!llance and Detec!lon Dr Wmkenwerdenbscussed br1efly Wtth D1. 
Gelberdmg some of the current etfurts on btosurvetUanoe and detectton tn metropolitan 
areas that DoD has worked collaborattvely wrth other federal agenetes, mcludmg CDC 
DoD anne~pmes HHS wtll take the lesd on tlus effort 

10 Pul>hc and Med1a Rtsk Conmnm1ca!lon Dr Gerberdmg expressed a s~ong 
mterest m workmg oollecllvely on Public Affatro mC1SOgOS to <:nSUte OO!lSilltency 
between DoD, HHS, the Wbtte House and others CDC IS very focused on nsk 
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pre- and post-exposure Aventu p1oduct, pre- and post-exposure for AcamlnsJ BtoTbrax _ 
post-exposure. as well as INDs for chff'etent dtluuon facto1s 

a CDC suggested that DoD may be pursumg INDs for V8CClllatton that are 
not for ••research" purposes-whtch ts the pnmary reason fo1 developmg these protocols 
Instead, they suggested that 1t may be poss1ble for us to develop protocols for '"emergent 
cncumstances" 

ACI'ION: HA Geaeral CouuseL Coutaet (Q 6 Legal Advisor to 
CD~ to determine how they assess It is possible to use unlicensed va"lnes in 
"emergent clftumstaaees~ without aa IND and provide a summary for ASD(RA). 
lnvesdgate the possibility of identifying all combat eontlageaeles as "eJDergent 
drcalDStances'", and whether we might IDdude ottler biomedical tllel'apeuti~ under 
this type of protocoL Additionally, please advJse ASD(IIA) If Is it possible for us to 
"adopt" CDC's lND protoc:ob for vac:eidatioJU. 

D Toum of CDC Btologtcal Laboratones 

l Dr Wmkenwerder 'Vtsrted bncfly wrth the Rap1d Response and Advanced 
Technology Laboratory sta£1; and recewed a short ptesentatlon on tho LRN 

2 The LRN upper tier of facdattes are capable of presumptive and confirmatory 
tests for aU of the pnmary btoteaoust threat agents-antluax, vanola (smallpox), plague, 
tularenua. brucellOSIS, botulism, alphavlTU~ Q-fever, glandexs, ncm. toXIn. 
staphylococcus enterotoxrn B, vancellap vaccmaa {cowpox), and others pathogens 

3 More than 110 of these upper uer facilities currently extst With capab1bty mall 
SO states Approxunately 22 DoD facilitres are partnen; m the LRN The CDC acts as 
the nallonal pubhc health teference laboratory for maJor threat agents 

4 CDC would hke to expand thetr upper tier to approxunately 250 regtstered 
faclhtles They contllloo to develop collection and laboratory processmg ptotocols fOI 
extsting and emergmg btologscal threat agen~ as well as evaluate raptd screenmg assays 
to detenntne effectweness and bow they may be mcorporated mto thetr testmg algonthm 
Ofpnnwy concem JS ensunng st~f-the-art b1odetectton and d1agnost1c capabtllttes as 
well as surge capactty for all member laboratones Other neat-term pnonues mclude ' 
tuumng of mmal uer (chmcal and acadenue) laboratones for "rule-out" and referral 
steps, and establlSlung a secure websrte and electromc commumcatrons capability 
between taboratones 

B Smallpox and Anthrax Vaccme Pol1etes 

1 Dr Flemmg summan~ spectfically, the IND protocols for smallpox vaccme 
In thlS dtscuSSton, he elaborated more upon the cummt status of the 85 nulhon doses of 
AventlS stock These doses are separated mto 12 separate lots wtth varymg numbers or 
doses renunnmg m each. Recent testing mchcates that some of the lots may not have 
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suffiCient trtres to allow fur d1l11110n, or may not be avatlable at all The Aventls product 
has been conSidered for dliuuon at 1 5 and I I 0 (prOVIding y1elcls est1tnated at 425M and 
8SOM, respecuvaly) Tins dlscovety docreases the aV!Ulable doaes of Avenlls-although 
CDC" not yet certam to what degree 

ACTION: DASD [FHP&R) in cooperatioa with MIL VAX. Contact Dr. Dave 
Fleming or Mr. Joe Henderson at CDC to ascertain the latest status on the Aventls 
stockpile. 

2 CDC has developed a number of riSk oommumcatton marena!s 1ncludmg 
VIdeos, wntten matenals, a webSite and MMWR messages. Educatlonal matenals fur 
utformed consent ha'l'e been developed as well 

ACTION; DASD(C&PP). Cont .. ! MILV AX to determine DoD's present status 
with ,..gard to appropriate training, educations~ and risk communleo!lons 
materials. Confer with CDC to a<qulre materials they bave al,...dy deVeloped. 

ACTION: PDASD(RA) and DASD(HPA). Need to establish a plan to liSe our 
managed care support contractors to ooJIUilWlio1lte smallpox educational and 
training material with community pronden and llealtheare facfllties. 

3 Anthrax vaccme tesearcb. on Blo'Ihrax to assess rou.te change and dose 
reduction contmues 

a To date, 5 Sites have emolled 36-percent ofthel560 personnel necessary 
for chmeal tuals Intenm analysiS Wlll be presented to FDA by Septembet 04-goa!JS to 
drop dose 2 and change to IM loute of edmm1stranon. Dr Wmkenwerder explanred that 
droppmg only dcse 2 would not grestly reheve the admuustrallve and log~slleal but dens 
under the current protocol Ideally, would hke to reduce to no less !ban a 3-4 dose 
protocol 

AcriON: DASD(FHP&R) in cooperation with MIL VAX. Confer with CDC m 
..... , wit ether theselrials oould inclnde a reduction In the dosing to 3 or 4 versus 
the current 6 dose protoeol. 

b Non-human pnmate studies commenced m Mlllch 02 to determme efficacy 
agamst 1nbalallonal exposure w1th reduced dcSing Fmal data 1s expected m FYOS 

c Development of an Anthrax lnnnune Globulm (AIG) IS underway for 
treatment of persons dl With anthrax who are tluhng anub!oue therapy Anthrax 
hypenmmune plasma IS currently kept w the NPS to be used under an lND fur 
emergency response An October 02 contl:!ct w1th Cangene to manufacture AIG IS co­
funded Wlth DoD through an mteragancy agreement 
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d StudJ.es are also planned to support hcensmg ofB10Tbrax for post­
exposute Addtttonally, a pedtatne post-exposure studywdl also assess safety and 
efficacy 

e CDC ,. also worlong to develop surveya to capture knowledge, attttudes 
and behefs regarchng anthrax Tlus survey should ptovtdo cO!ISidetable mformatlon to 
asstst m develepmg sppropnate educattonal tools A survey IS also bemg developed to 
nnpTQVe ptoVtder's use of the V AERS form 

ACTION: DASD(C&PP} In ooordinatlon with PDASD(HA) and OTSG MIL VAX. 
Coafer with CDC on these survey tools to determine applicabDity for DoD 8lld to 
assess results for developing educational tools. 

F Natrona] Center for lnfsllous DISeaSe (NC!D) Dr Jtm Hughes and :Or Steve 
Ostroff, the NCID D=tor aud Deputy Director, respecllvely, led a presentation on thotr 
stl'l!tegtc pnonttes These pnontlos molude mtemattona! outbreak asststanco, a "global" 
approach 1D dtsease survetllance, spphed research on dtseases of globaltmportance. 
global mtttattvos fur dUlOBSO eontrol~ g. reduemg the prevalence and mortahuos 
assoctated Wltb lilY/AIDS, tubereulosts and malana, expaudmg publte health tratnmg 
and eapaaty through tho estabhsbment oflutematJonal Emergtng Infoc!Ious Ptognuns m 
devetoptng couritnes 

ACTION: DASD(FHP&R) in cooperation with Mll..VAX. Determine ifNCID Is 
chartered as the lead federal ageney on response to smallpox or other contagious 
outbreaks outside the US. Determine what role do they assume in positioolng of 
smallpnx and other vaccine suppiiH 

G National Center for Imury Ptevontton and Co!!lrol Dr Sue Bmder, the Dtrectot 
for the Nallonal Center fot InJury Provenllon and Control, led a presentaUon on CDC's 
eunent collaboraUve efforts w1thm DoD 

1 CDC ts proVldmg comalltabon for the US Army FORSCOM for enhancmg 
safety and prevenllon efforts CDC lS !ISIJl!l eXlS!mg data 1D address hypotheses fur role 
of deploymertt and related factors •n fatal and trsumattc l!IJUfY, evaluaung extsbng 
programs to unprcve safety and prevent mjury, and evtduate surveillance eyatems 
demgned to monttor tatal and traumatic mJunes 

2 FORSCOM ts also requeattng ass1stance m eptdenuo!Ogtcalassessment on 
contnbutmg factors to V1olence-related and \lllllltenllouall!IJune& 

3 CDC also parllmptded m an ap1dennolog1cal consultatton (EPICON) wtdl the 
Army Office of the Surgeon General to assess and proVIde recommendatton on the recent 
cluster of hoiiUctde/sutetde cases at Fort Bragg, NC They assess that the EP1CON at 
Fort Bragg furthet tllustrated the need for a direct and systemalle compmtson of ctvtltan 
and nnlttmy domesttc VtOieoce CDC ts parUctpatmg Wlth DoD (largely Wlth tho Army) 
to destgn survey tools to conduct tlus comparallve analySIS 
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H Nat1onal Center for Chrome Dtsease Prevention and Health Promotion Dr Janet 
Colhns, the Deputy Dn·ector for the Nallonalt Center for Cblomc Dtsease Prevention and 
Health P1omouon, proVIded a presentatton on thetr current efforts to assess chronic 
dtseases and related usk factors-and how to mform. edacate and promote healtluer 
behaVJors 

1. They are currently fUnded and engaged m 20 states to Implement coordmated 
.&chool health programs to reduce chronre dlsease and obesxty Dr Wmkenwerder agreed 
that obesity~ and partlcularly obesity m youth, h~ become a national epldenuc By 
oxtenslon. 1t bas become a national secunty usue CDC efforts m addressmg nsk factors 
(phys1caJ actlVlty, good nutntlon, sn101<:1ng cessation, and obes1ty), momtonng problems 
and progress through chsease reg~stnes, and analyzmg smveys to gutde then outreach 
actMtles could be an enormous asset to DoD 

ACTION: DASD (C&PP) ud PDASD(HA). Tllere Is eaormous potential for 
improved processes. programs, and llltlmately health oateomes, within DoD tbl'ougll 
collaboration with CDC on infectious disease, cbroule disease preveation, safety ud 
fajury prevention. Need to lndude dlese Cuters Ia tbe development of formal 
ageada Items that can be managed m cUred cooperation with CDC. 

Prepared by 'Lieutenant Colonel~(b~)(6""'") --J OASD(HA)f.__(b_><_6> __ .....J 

Approv~by~~--~~----~~~ 
Wilham Wmkenwerder, Jr, MD 
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, DC 20301-1200 

INFO MEMO 

HEALTH AFFAIRS 

FOR: ASSISTANT SECRETARY OF DEFENSE (HEALTH AFFAIRS) 

FROM: Ellen P. Embrey, DASD, Force Health Protection and Readiness 

SUBJECT: Recommendations on Vaccine Safety Monitoring Board and Establishing 
Standards for Unknown Sample Analysis 

• Per your request, I have reviewed the comments on the CDC trip report, dated 
December 12,2002 (TAB B). My recommendations are at TAB A. 

COORDINATION: TAB C. 

Attachments: 
As stated 

Prepared by: CDR (b)(6) DHSD, (b)(6) PCDOCS# 43968, 44759 



SUBJECT: Recommendations on Vaccine Safety Monitoring Board and Establishing 
Standards for Unknown Sample Analysis · 

Vaccine Safety and Monitoring Review Board 

• DoD shall use the Joint Working Group of the Anned Forces Epidemiological 
Board (AFEB) and the Advisory Committee on Immunization Practices (ACIP) to 
assess safety of smallpox and other military vaccinations. The process and 
procedures have been established and agneed upon. 

• The National Academy of Sciences' Institote of Medicine discourages attribution 
of causality, particularly important given the potential for misclassification of 
reported vaccine adverse events. The MIL VAX office and the AFEB 's Joint 
Working Group concur with this assessment. The Joint Working Group's review 
process for smallpox vaccinations will use a mutually supporting set ofhuman 
studies. 

• These studies will include descriptions of exempted DoD personnel, descriptions 
of acute responses (for smallpox: take rates), symptoms, sick-call visits, outpatient 
visits, surveillance for sentinel events, and most importantly, comparisons of 
vaccinated and unvaccinated populations. 

• This approach has the scieotific merit of combining an interlocking set of research 
designs, as well as bolstering public confidence by establishing a forum for 
independent review of the study results. 

Establishing Standards for Unknown Sample Analysis 

• Recommend that CDC's Laboratory Response Network (LRN), in conjunction with 
DoD, form a working group to discuss and develop standard guidelines for all federal 
agencies that may have to deal with the analysis of an unknown laboratory sample. 

• Recommend the CDC's LRN be the responsible agency for given the fact they are the 
experts on procedures for standardization of reagents and the shipping of sarople 
probes used in the quality assurance testing of all laboratories. 

• Representatives should include the Anned Forces Institote ofPathology's Center for 
Clinical Laboratory Medicine, ASD(HA)-Cllnical Programs and Policy, the Program 
Executive Office for ChemBio Defense, Chief ofMicrobiology at Brooke Army 
Medical Center, representative of the Theater Anny Medical Laboratory, Service's 
Microbiology representatives, and others as appropriate. 

Recognizing the importance of standardizing procedures for unknown sample 
analysis, several organizations have been working parallel efforts towards 
standardization. Recommend all stakeholders in this matter be invited to participate in 
the discussions. 
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SUBJECT: Recommendations on Vaccine Safety Monitoring Board and Establishing 
Standards for Unknown Sample Analysis 

:MIL VAX 

AVEC 

COORDINATIONS 

(b)(6) 

Armed Forces Institute of Pathology 

Army Consultant for Laboratory 

Chief of Microbiology 
Brooke Army Medical Center 

Deputy Director, DHSD 

PM Preventive Medicine, FHP/R 

CoS(HA) 

PDASD(HA) 

DA-S D(CPP) 

Concur 12/20/02 

Concur 12/23/02 

Concur 01/07/03 

Concur 01/07/03 

Concur 01/07/03 

Concur 12/31/02 

Concur 12/20/02 



\;MAl U>DD'Ol • 

2003030·0000002 

NUCLEAFt AND CHEMICAL 
AND 810C.OGICAL DEFENSE 

PlitOGAAUS 

ASSISTANT TO ME SECRETARY OF DEFENSE 
3050 DEFENSE PENTAGON 

WASHINGTON, DC 2.0301-30!50 

JAN 24 m 

MEMORANDUM FOR UNDER SECRETARY OF DEFENSf(COMPI'ROLLER) 
DEPUTY UNDER SECRETARY OF DEFENSE 

{INDUSTRIAL POLICY) 
ASSISTANT SECRETARY OF DEFENSE (HEALTH 

AFFAIRS) '3 € Je,! .Z. 
ASSISTANT SECRETARY OF DEFENSE (LEGISLATNE 

AFFAIRS) 
DEPARTMENT OF DEFENSE GENERAL COUNSEL 
DIRECTOR ACQUISITION RESOURCES AND 

ANALYSIS 
DIRECTOR, DEFENSE PROCUREMENT 
JOINT REQUIREMENTS OFFICE (CBRN DEFENSE) 

SUBJECT~Report to Congress on Anthrax Vaccine Supply Preparedness as Required by 
the FY03 Appropriation Report, Public Lawl07-732 

Request coordinationNLT COB Monday, January 27, on the attached draft 
Action Memo and Report to Congress from Dr. W'megar to Mr. Aldridge. The report 
addresses 1mthrax vaccine supply preparedness" as required by FY 03 Appropriations 
Report, Public Law 107-732. The Report is being re-staffed since it has been 
significantly shortened and therefore represents a major revision to the original staffed 
version. 

R Jfvou..h3.1lfUine~ons re ardin this matter, please contacd (b)(6) 1or 
LTC (b)(6) a Please fax or send an Adobe dfflle attachment 
to e-mail for ):our coordination (TAB E). The fax number· 6 and thee-
mail address i[(b )( 6) ~osd.mil 

Attachments: 
As Stated 

·~ r.:a ~ ~rr.vep.r/f 
Anna Jobnson-W"megar. Ph.D. 
Deputy for ChemicaliBiological Defense 

~ 



ASSISTANT TO THE SECRETARY OF DEFENSE 
30150 DEFENSE PENTAGON 

NUCLI!AR AND CHEMICAL 
AND 810LOGICAI. DEFENSE 

PAOORAAIS 

WASHINGTON. DC 20301-3080 

ACTION MEMO 
January 23. 2002, 9:30 AM 

FOR: UNDER SECRETARY OF DEFENSE ATSD(NCB) Action __ 
(ACQUISITION, TECHNOLOGY, AND LOGISTICS) 

FROM: Dr. Anna Johnson-Winegar, Deputy Assistant to the Secretary of Defense for 
Chemical and Biological Defense 

SUBJECT: Report to Congress on Anthrax Vaccine Supply Preparedness as Required by 
the FY03 Appropriation Report, Public Law 107-732 

• Sign the letters at TAB A and forward the Report at TAB B. 

~ The FY03 Appropriations Act, Public Law 107-732 {TAB C), requires a report to 
Congress by January 23. 2003. 

·~ ' The Report to Congress on Anthrax Vaccine Supply Preparedness (TAB B). 

• The Secretary of Defense has delegated authority to Under Secretaries (DoD Directive 
5545.2) to submit reports to Congress in a memo dated July 26. 2002 (TAB D). 

• Specific report requirements are: 

(1) Assess the immediate and short-term preparedness and potential future total 
~~ biowarfare defense need for the FDA-licensed anthrax vaccine. 

(2) Assess the potential capacity to meet that need, and the need for a separate 
· production capacity to mitigate risks of an event which could halt current vaccine 
production. 

• None of the options discussed in the draft Report are funded in the POM, or officially 
submitted as an unfunded requirement. 

RECOMMENDATION: Sign the letters (TAB A). 

COORDINATIONS: ODoD(GC), ASD(HA). ASD(.LA), DlR(ARA). USD(C), DlR(DP), 
DUSD(IP). JRO(CBRN) (TAB E) 

Attachments: 
As stated 
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The Honorable John W. Warner 
Chairman 
Committee on Armed Services 
United States Senate 
Washington, DC 205104050 

Dear Mr. Chahman: 

The House Conference Report 107-732, accompanying the Department of Defense 

Appropriations Act for 2003, Public Law 107-248, requested that the enclosed report be 

submitted to the congressional defense committees on the Department of Defenses Anthrax 

Vaccine Supply Preparedness. A similar letter has been provided to the other congressional 

defense committees. 

Enclosures: 
As Stated 

cc: The Honorable Carll.e>in 
Ranking Member 

Sincerely, 

B. C. Aldridge. Jr. 



·~~ .. 
~ •. •, 

The Honorable Duncan Hmter 
Chairman 
Committee on Armed Services 
U.S. House of Representatives 
Washington, DC 205 15-6035 

Dear Mr. Chairman: 

I 
j 

The House Conference Report I 07-732, accompanying the Department of Defense 

Appropriations Act for 2003, Public Law I 07-248, requested that the enclosed report be 

submitted to the congressional defense committees on the Department of Defenses Anthrax 

-~"' Vaccine Supply Preparedness. A similar letter has been provided to the other congressional 

defense committees. 

Enclosures: 
As Stated 

cc: The Honorable Ike Skelton 
Ranking :-.fember 

Sincerely, 

E. C. Aldridge. Jr. 

. 
I 

1 
I 



The Honorable Ted Stevens 
Cbairuum 
Subcommittee on Defense 
Committee on Appropriations 
United States Senate 
Washington, DC 205 I 0-6028 

Dear Mr. Chairman: 

The House Conference Report 107-732, accompanying the Department of Defense 

Appropriations Act for 2003, Public Law 107-248, requested that the enclosed report be 

,.,. submitted to the congressional defense committees on the Department of Defense 1; Anthrax 

Vaccine Supply Preparedness. A similar letter has been provided to the other congressional 

defense committees. 

Enclosures: 
As Stated 

cc: The Honorable Daniel K. Inouye 
Ranking Member 

Sincerely, 

E. C. Aldridge, Jr. 



'I'"" 

The Honorable Jerry Lewis 
Chairman 
Subcommittee on Defense 
Committee on Appropriations 
U.S. House of Representatives 
Washington, DC 205!5-{i()!8 

Dear Mr. Chairman: 

The House Conference Report 107-732, accompanying the Department ofDefense 

Appropriations Act for 2003, Public Law 107-248, requested that the enclosed report be 

submitted to the congressional defense committees on the Department of DefenseS Anthrax 

Vaccine Supply Preparedness. A similar letter has been pmvided to the other congressional 

defense committees. 

Enclosures: 
As stated 

cc: The Honorable John P. Murtha 
Ranking Member 

Sincerely, 

E. C. Aldridge. Jr. 



Report on Preparedness of the Anthrax Vaccine Supply 

This report is in response to a requirement from the House of Representatives 
October 9.2002, Conference Report 107-732 for the FY03 Department of Defense (DoD) 
Appropriations Act 

"The conferees are concerned about the adequacy of the supply and production capacity 
for the only FDA-licensed anthrax vaccine currently available in the U.S. to protect our 
military and civilian defense personnel from the demonstrated and potential future threat 
of anthrax. The Secretary of Defense is directed to provide a report which assesses the 
immediate and short-term preparedness and potential futore total biowarfaro defense need 
for the FDA-licensed anthrax vaccine. the potential need for expanded prodnction 
capacity to meet that need, and the need for a separate production capacity to mitigate 
risks of an event which could result in a halt to current vaccine production. The 
Secretary shall submit this report to the congressional defense committees within 90 days 
after enactment of this act?' 

Assessment of the immediate and short-term preparedness and potential future total 
biowarfare defense need for the FDA-licensed anthrax vaccine, and the potential 
need for expanded production capacity to meet that need: 

The Doll has conducted an evaltiation of projected Anthrax Vaccine Adsorbed 
;'·• (AVA) requirements and the industrial base. It concludes that the capacity at the BioPort 

facility in Lansing, Michigan, given present capabilities and absent major manufacturing 
intemtptions, is adequate to meet currently projected DoD immunization requirements 
and other validated federal agency requirements through September 2006, However, the 
Department has received additional requests for AVA from other domestic and foreign 
sources that are not addressed in this analysis because they have not yet been validated as 
requirements. If these additional requt{sts increase tbe requirement the current capacity at 
the Lansing facility would not be sufficient. 

Assessment of the need for a separate production Capacity to mitigate risks of an 
event that could result in a halt to current vaccine production: 

The DoD Is reviewing all options associated with !his issue. Efforts are currently 
underway to establish rednndancy that will mitigate risks to a halt in vaccine production. 
An alternative site for potency testing is in the final stages of qualification for submission 
to the FDA. A secondary vaccine filling facility is currently being sought. New vaccine 
storage and animal testing facilities areunder construction. Critical utilities for 
production are being expanded. A fourth production train is being validated and is 
expected to come on line during FY03. By employing these risk mitigation strategies, 
and in the absence of any unforeseen surge requirement for AVA, BioPott Corporation 
will meet DoD and other federal agency needs for AVA for the foreseeable future. 
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Anthrax Vaccine Supply Preparedness - Report to Congress 

Coordination* 

Non~concur Concur wilh Comments 

USD(C) 

DUSD(IP) 

ODoD(GC) 

ASD(HA) X ~~(\~ 
ASD(LA) 

DIR(ARA) 

~~ DIR(DP) 

JRO(CBRN) 

* Please print the name of the principal responding on this action . 

.. 
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MEMORANDUM FOR 

ASSISTANT TO THE SECRETARY OF DEFENSE 
3050 DEFENSE PENTAGON 

WASHINGTON, DC 20301·3050 

13 FEB 2002 

DISTRIBUTION 

2002046-001l0001 

SUBJECT: FINAL DRAFT DoD Chemical and Biological Defense Program 
Annual Report to Congress 

As directed by public law {Sec::ion 1523 of Title 50. of the U.S. 
Code (50 USC 1523}), the Department has prepared a report to congress 
detailing information on the Chemical and Biological Defense Program. 
This report includes information on existing capabilities; research, 
development, and acquisition programs; requirements; status of 
training and readiness; and measures to improve management and 
coordination. 

This final draft is being issued for coordination and 
concurrence. A coordination sheet is attached for your convenience. 
Signature by a principal representative within each organization is 
requested (Organization Director, Flag Officer, or civilian 
equivalent.} COmments and concurrence are due by TUesday, 5 March 
2002. concurrence will be assumed if there is no response by this 
date. My contractor point of contact for coordination of the report 
is Mr. David W. Evans (phone: 703-416-3040, e~ail: 
david.evans@anser.org), 

Also on 13 MarCh 2002, a final review of the pre-publication 
draft of the report will be held at the ANSER conference facility in 
Arlington, Virginia. (See attachment for directions.) You or a 
representative from your office are invited to attend this open 
session from 0800-1600 to review the final pre-publication version of 
the report, which will incorporate all final changes (to include the 
final budget figures, layout and design of the final report, and final 
editorial changes.) Thank you for your support in this effort. 

<<SIGNED>> 

Anna Johnson-Winegar, Ph.D. 
Deputy for Chemical and Biological Defense 

Attachment 
1. Coordination Sheet 
2. Directions to Pre-Publication Review 
3. Final Draft DoD CBDP Annual Report 



DISTRIBUTION: 

Under Secretary for Defense for Acquisition, Technology, 

Under Secretary for Defense for Policy 

Under Secretary for Defense for Personnel 

OSD Comptroller (Attn: David Decker) 

Director, Joint Chiefs of Staff 

Secretaries of the Military Departments 

Secretary of the Army 

Secretary of the Air Force 

Secretary of the Navy 

commandant of the Marines Corps 

and Readiness 

Director, For Strategic· Plans and Policy (J-5} 

Assistant Secretary of Defense for Health Affairs 

and Logistics 

Assistant Secretary of Defense Special Operations/Low Intensity 
Conflict {Attn: Mr. John Reingruber} 

Assistant Secretary of Defense .(Strategy & Threat Reduction} 

Assistant Secretary of Defense {Le~islative Affairs) 

Assistant secretary of Defense (Public Affairs) 
Deputy Assistant Secretary of Defense for counterproliferation Policy 

Special Assistant to the Secretary of Defense for Gulf War Illness 
(Attn: Director, Lessons Learned Implementation) 

Director, ARA (Attn: Ms. Dianne Carroll) 

Director, Defense Research and Engineering 

Defense Intelligence Agency (TWP-4 and TWP-5) 

Director, Defense Threat Reduction Agency (DTRA) 
Director, DTRA Chemical/Biological Directorate 

Director, Defense Advanced Research Projects Agency 

Joint Nuclear, Biological, and Chemical Defense Board Secretariat 
(Attn: Col Brown, DAMc-FDB) 

Joint Service Material Group 

Joint Service Integration Group 
Joint Program Office for Biological Defense 



Department of Defens e Chemical. and Bioloqical De f ense Program 

Annual Report to Congress and Performance Plan 

Coordination Sheet 

My organization has reviewed the f inal draft of the Annual CB 
Defense Report and Performance Plan, which has been prepared in 
accordance with 50 crsc 1523. 

Concur, without change to final draft . 

Concur, with recommended changes. 

Non-concur. Concur with incorporation of att ached 
recommended substantive changes . 

Organization: __________________________________________________ ___ 

Phone: __________________________________________________________ __ 

Name (printed}: ________________________________________________ ___ 

Signature : --------------------------------------------------------

Coordination sheets should be provided to: 

COL Karl Semancik 
DATSD (CBD) 
Room 3C257 
3050 Defense 
The Pentagon 
Washington, D.C. 20301- 3050 

Fax: ~(b)(6) 1 Alternat..e_t_s; 
Phone:._ __________ _. Phone: ,<h_)_(6_) ____ __, e- mai _ -
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Attachment 2 

D~~c~ons to P:e-Pub11eat1on Review 
Directions to ANSER 

FROM THE SOUTH: From 1-95 north, take 1-395 north toward Washington. Take exit 
number 6, toward Shirlington. Keep left at the fork in the ramp, and left at the next fork 
in the ramp. Then keep light and tum left onto South Quincy Street. 

FROM THE NORTH-WEST: Take 1-270 east to 1-495 south (toward Richmond). Take the 
VA-193 exit, number 14-13, toward George Washington Memorial 
ParkWay/Georgetown Pike. Keep light at the fork in the ramp. Merge onto George 
Washington Memorial Parkway south. Take the exit toward 1-395 south. Keep right at 
the fork in the ramp. Merge onto Washington Boulevard. Take the 1-395 south ramp 
toward Ridge Road/Richmond. Keep left at the fork in the ramp. Merge onto 1-395 
south. Take the VA-120/Giebe Road exit number 7, toward Shirlington. Keep left at the 
fork in the ramp. Keep right at the next fork in the ramp. Tum left onto South Shirlington 
Road. Take the 1-395 ramp. Keep right at the fork in the ramp. Tum left onto South 
Quincy Street. 

FROM SOUTH-EAST (MD): Take the 1-495 south ramp toward Alexandria/Richmond. 
Merge onto the Capital Beltway. Take the US-1 south/US-1 north exit, number 1, 
toward Mount Vernon Highway. Keep left at the fork in the ramp. Merge onto US-1 
north/South Patrick Street. Tum left onto King StreeWA-7. Turn right onto North 
Quaker LaneNA-402 north. Take the 1-395 ramp. Keep left at the fork in the ramp. 
Then keep right and turn left onto South Quincy Street. 

FROM NORTH-EAST (MD): Take 1-95, exit 22 to get onto 1-295; follow 1-295 south to 
the South-East South-West Exit (1-395). Follow 1-395 south to VA-120/Giebe Road exit, 
number 7, toward Shirlington. Keep left at the fork in the ramp. Keep right at the next 
fork in the ramp. Tum left onto South Shirlington Roed. Take the 1-395 ramp. Tum left 
onto South Quincy Street. 

FROM METRO (Subway}: Take the Yellow Line or Blue Line to the Pentagon stop. An 
ANSER Shuttle bus will take you from the Metro to Quincy Tower in Shirlington. 

FROM THE AIRPORTS: 

Baltimore-Washington International Airport 

By car: Start out going Southeast on Friendship Road toward hourly parking by turning 
right. Follow the sign for Departures. Tum slightly right and follow the Airport Exit sign. 
Take 1-195 west. Take the MD-295 south/Baltimore-Washington Parkway exit number 
2B, toward Washington. Merge onto MD-295 south. Take the extt toward Washington. 
Merge onto US-50 west. Take 1-395 south. Take the VA-120/Giebe Rd ex~. number 7, 
toward Shirtington. Keep left at the fork in the ramp. Keep right at the next fork in the 

·--- ---- ---



ramp. Turn left onto South Shirlington Road. Take the 1-395 ramp. Keep right at the fork 
in the ramp. Turn left onto South Quincy Street. 

By Public Transit: Take the free shuttle bus to the BWI rail station. Take a MARC or 
Amtrak train (both run approximately hourly) to Union Station in Washington (the end of 
the line for all MARC and most Amtrak trains). Take the Red Line Metro going toward 
Shady Grove for two stops, to Gallery Place. Get on the Yellow Line going toward 
Huntington, and ride to the Pentagon. At the bus stop above the station, take the 
ANSER shuttle bus to Quincy Tower. 

Ronald Reagan Washington National Airport 

By Car: Start out going Northeast by following signs forB C AnivalsfTicketing toward B 
C Ticketing/Check ln. Tum slight left, follow signs forB C Arrivals/Bag Claim. Stay 
straight to go onto Airport Exit. Take the ramp toward George Washington Parkway 
north. Merge onto George Washington Parkway north. Taka the exit for 1-395 south/US-
1 south toward 1-66 west/Richmond. Merge onto 1-395 south. Take the VA-120/Giebe 
Road exij, exit 7, toward Shirlington. Keep left at the fork in the ramp. Keep right at the 
next fork in the ramp. Turn left onto South Shirtington Road. Take the 1-395 ramp. Keep 
right at the fork in the ramp. Turn left onto South Quincy Street. 

By Public Transit· Take the Metro Blue Line going toward Addison Road or the Yellow 
Line toward Mount Vernon Square (both lines depart on the same track). Ride three 
stops to the Pentagon; take the ANSER shuttle bus to Quincy Tower. 

Washington-Dulles International Airport 

By Car: Start out going West on Dulles Airport Access Road toward Saarinen Circle by 
turning left. Tum slightly right onto Saarinen Circle. Stay straight to go onto Dulles 
Airport Access Road which becomes VA-267 east. Take 1-66 east. Take the Fairfax 
Drive exit. number 71,toward VA-120NA-237/Giebe Rd. Stay straight to go onto exit 
71. Stay straight to go onto North Fairfax Drive. Tum right onto North Glebe RdNA-120 
south. Tum slightly right onto South Shirlington Road. Take the 1-395 ramp. Keep right 
at the fork in the ramp. Tum left onto South Quincy Street. 

By Public Transit: Take the Washington Flyer bus to the West Falls Church Metro 
stop. Take the Metro toward New Carrollton. Get off at the Rosslyn stop. Take the Blue 
Line going toward Franconla-8prlngfleld. Ride two stops to the Pentagon; take the 
ANSER shuttle but to Quincy Tower. 

Public Transportation 

Check the ANSER website at www.anser.org, "ANSER is Moving,' for Public 
Transportation options and metro bus schedules. 

If you need assistance, call 416-2000 (ANSER operator). 
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Executive Summary (DRAFT) 

In acoordaru:e with 50 USC 1523 (Section 1703, Public Law No. 103-160) the Secretaiy of 
Defense is required to submit an annual report to Congress on chemical and biological (CB) defunse. 
This report is intended to assess: 

(1) the overall readiness of the Anned Forces to fight in a chemical-biological wari'aro 
environment and shall describe stops mken and planned to be talren to improve such 
readiness; and 

(2) requirements fur the chemical and biological warfare def\:me progrnm, including requiremen1l! 
for training, detection, and protective equipment, for medical prqJhylaxi~ and for treatment of 
casualties resulting from use of chomical and biologieal weapons. 

The vision of the DoD Chemical and Biological Def"""' Program (CBDP) is to ensure U.S. 
military personnel are the best equipped and best prepared force in the world for operating in future 
battlespaces that may feature chemiraUy mi biologically oontamjnarerl environments. To fulfill this 
vision, the CBDP bas esl>blished a mission to provide world-class chemical and biological de!Onse 
capabilities to allow the military furces of the United States to survive and suca:ssfuDy complete their 
operational missions-from peacetime contingency missions through two nearly simu1taneons rmjor 
theater wars across the entire spectrum of conflict- -in battlespace environments contaminated with 
chemical or biological warfure agent>. The probablihy ofU S. forces encountering CB agent> during 
worldwide conflicts remains high. An effective defunse reduces the probablihy of a CB attack, and if 
an attack occurs, it enables U.S. forces to surviw, continue operations, and win. The unique physical, 
toxicological, desouctive, and other properties of each threat requires that operational and 
techno!Jgical reoponses be tailored to the th=l Scientific, rechnological, and resource lhnitatioos 
remain in prevectiog U.S. forces from having complete fulldilrensionsi prorection or in meeting ali 
requiremen1s for two nearly simultaneous Major Thearer Wa:s. Never1heless, significant progress bas 
been made in overccrning many of these litmtadens since the esl>blishment of the DoD CBDP. U.S. 
forces remain the best protected forces in the world for surviving and conducting operations in 
chemically or biologically contaminated environments. 

During the past year> .. . [summary ofaccomplishments, highlights pending] 

Numerous rnpidly changmg lilctors coctinually influence the program and ha management. 
These lilctors include limitcti DcD resou=.<!, planning for war.lighting support to nmnerotlS regional 
tlum ~cies, the evolving geopolitical environment resulting from the breakup of the Soviet 
Union, the entty into fon:e of the Chemical Weapons Convaltion, and continuing prolitera1ion of 
chemical and biological weapons. 
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Chemi<:al and biological defense progrnms are managed jointly by the Services under the 
overnight of the OSD CB Defense Steering Committee. The Deputy Assistant to the Secrelaiy of 
Defense for Chemical and Biological Defense, DATSD(CBD). exercises day-to-day oversight of the 
DoD CBDP and serves as executive secretary for the Committee. The DoD CBDP coordinates its 
progr.nns with other DoD components (including the Defense Advanced Researeh Projects Agency), 
international partners, and other federal agencies, whose primary focus is on the development of 
capabilities to protect the civilian population from exposure to chemical or biological agents. 

The DoD CBDP invests in technologies to provide improved capabilities that have minimal 
adverse impact on warlighting potentiaL Chemical and biological defenses are corducted within the 
framework of four operational concepts: contamination avoidance, CB battle management. protection, 
and decontamination. Contamination avoidance consists of capabilities and procedures to detect. 
identify, and conduct reconnaissance of the battlespace for CB warfare threals. The information from 
contamination avoidance systems provide input to CB battle management systems to provide 
commanders with a view of the battlespace to enable them to determine the appropriate protective 
posture and plan operational responses. When contamination cannot be avoided, protecticn provides 
capabilities to survive, fight. and win in a CB contaminated environment Protection cmsists of 
individual protection, collective prote<tion, and medical systems. Finally, decontamination provides 
critical capabilities to allow the sustainment of opemtions in a contaminated environment 

Several capabilities have been fielded thai address shortcomings in CB defense capabilities 
that were identified to have exjgted during the Persian GulfWar (Operation Desert Storm) These 
systems are in addition to the continued stmainment of legacy systems and the development of new 
capabilities within the research and science and technology base programs. Selected examples of 
capabilities fielded since the establishment of the DoD CBDP include: 

• Automatic Chemical Agent Detector Alarm (M22 ACADA), 
• Biologicallntegml<d Detection System (M31 BIDS), 
• Biological Warfare Sampling Kit, 
• Chemically and Biologically Protected Shelter (CBPS), 
• Improved (Chemical Agent) Point Dete<tion System, 
• M291 Personal Decontamination Kit, 
• M29 5 Equipment Decontamination Kit, 
• M41 Protective Assessment Test System, 
• M99 Portal Shield Network Sensor System, 
• M93AI NBC Reconnaissance System (NBCRS), and 
• Modular Decontamination System. 

All CB defense capabilities are integmted into a system-of-systems to provide the most 
effective approach to avoid contamination and sustain operational tempo on an asymmetric battlefl.e1d. 
Moreover, sound joint doctrine and realistic training remain fundamental to the defense against CB 
weapons. Descriptions ofCB defense capabilities are detailed in this report. 

ii 
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In SUlllnlmy, tho DoD CBDP continues to focus on a jointly integrared research, development, 
and acquisition approacb-balancing short-term procurement and long-tenn science and technology 
efforts-to obtain needed CB defalse capabilities for U.S. forces. 

OVERVIEW OF REPORT 

The INTRODUCTION provides a background of tho ratiooale and purpose of the DoD 
Cllemical and Biological Defenae Progmm (CBDP). This sedion SlJDllllllriz<s tbe key counle!prolifum­
tion priorities and fue current CB warfilre threats to U.S. foroos.lnlelligence dm:uments tailored to fue 
llueat are eosenDal fur developing<md updating requiremenls fur CB defense prog<ams. Each CB de­
fense rcsean:h, d"""lopment, and acquisition effurt funded within tbe progmm responds to a defined 
or validated threat. Variations among chemical and biological agents and each agent's UDique physical, 
toxicologieal, destructive, and otlJer properties sueh a. means of delivezy require that opemlionel and 
teclmological responses be tailored to fue threat. lnlelligence efforts continue tn emphasize oo!leclion 
and analysis of nations' "dual-use" chemical and biological indostrial <apSbilities and develop tho 
indications and warning of adversarial use or diversion of dual-use capabilities to weapons programs. 

CHAPTER 1 d=bea the acoomplisbments, processes, and issues relared tn DoD CBDP 
management and oversight Since the progmm'• inceptioo, DoD ha. made significant progrem in 
improving the overall join! ~eel and ooordioation of the NBC defense progmm, ineloding 
integm1inn of medical and non-medical chemical and biologicaldefunse programs. 50 USC I 522 has 
been a critical too/for ensuring the elimination of redundant programs, focusing funds on 
program priorities, and enhancing readiness. 'This chapter outlines the cllanges within the oversight 
and management structure that have OCCJJIIed as a result of the Defense Refomt Initiative and the 
establishment of the Defense Threat Reduction Agency. 

CHAPTER 1 provides information oo medical and non-medical NBC defense requirements 
and research, development, and acquisitioo programs. Requirements and the status of researeh and 
development assessments are desmbed within the framework of the functional attaS of NBC defense. 
This chapter outlines plans and strategies for the development and acquisition of capabilities in each of 
the program commodity areas, including contamination avoidance, individual protection, collective 
p-elion, modeling and simolation, medical chemical defi:nse, and medical biological defense. In 
addition, this chapter ineJodes a "Special Report oo Anthrax Vaccine Coots, Acquisition Strategy, and 
Related Issues," in section 2.8 in aooonlaoce wifu tho req- fur infonnation as stated in the National 
Defa1Se Authori7ation Act for Fiscal Year 2001 - Anthrrization Confurence Report (106-945, 
Section 217, Joim Biological Defense Progmm, p. 719). 

CHAPTER 3 provides an analysis of NBC defense logistiC, posture. The analysis reviews 
the status of quantities, characteristics, and <apSbilities and limitatioos of all fielded NBC defense 
equipment,. industrial base requirements,. procurement schedules, and problems encoontered. Much of 
the infonnation is based on the model of Joint Chemical Defense Equipment Consumption Rates 
(JCHEMRA TES IV). Additional infurmation is derived !rom the Joint NBC Defenae Logistics 
Support Plan. 
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CHAPTER 4 assesses the status ofNBC defense training and readiness conducted by the 
Sezvites. Each of the Services' training standards and progr.uns is reviewed. In accordance with 
Section 1702 ofP.L 103-160 (50 USC 1522) all chemical and biological warfare defensetr.rining 
activities of the Department of Defense have been consolidated at the United States Army Chemical 
School This chapter also provides infonnation on the move of the Chemical School from Fort 
McClellan, Alabama to Fort Leonard Wood, Missouri. 

CHAPTER 5 provides infoonation on the status of DoD efforts to implem<:nt the Chemical 
Weapons Convention (CWC), which was mtilied by the United States and entered into force during 
1997. This chapter also inc)Jdes a summary of plans and activities to provide assistance to other 
countries in response to an appeal by another State Party to the CWC, pursuant to Article X of the 
ewe. 

Finally, there are several ANNEXES to this report. Annexes A through E provide detailed 
infonnal.ion on Joint and Service-unique NBC defense equipment, including contamination avoidance, 
prolection, decontamination, and medical progmms. Detailed descriptions are provided fur systems 

and equipment that have been fielded, are in productim, OT under development. Annex G provides 
NBC defense logistics readiness data and a breakout of service war requirements, stocks on-hand, 
and planned acquisitions. This information supplements informalion in Chapter 3. Annex G provides a 
sumrnacy of funds appropriated. budgeted. and expended by the DoD CBDP. One of the successes 
of the DoD NBC Defense Prognun has been the consolidation of all DoD NBC Defense research, 
developmen~ test, and evaluation (RDT &E) and procurement program funds under defense-wide 
program elements. rather than throughout numerous Service accounts. Annex H provides a statement 
regarding chenbcal and biological defense programs involving human subjects as required by 50 USC 
1523. As detailed in the annex, no such testing has been oonducted. in over two decades and none is 
planned. Annex I provides the text of the congressional language requiring this report. Annex J 
provides a list of the many acronyms and abbreviations that are used throughout this report. 
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Introduction 

I. PURPOSE OF REPORT 

In acconlance with 50 USC 1523, this report provides Congress with an assessment of the 
ovomll n:adiness of the Anned Forces to fight in a chemical and biok>gical \'lalfure environment. This 
is the eighth report submitted under 50 USC 1523.' 

ll. GOVERNMENT PERFORMANCE AND RESULTS ACT (GPRA) 

The Department ofDefi:nse (DeD) O!emicaland Biok>gical Defunse Program (CBDP) hal! 
prepared a perl\Jrmanee plan (included .. Volume n of this report) to align itself more closely wilt the 
teoets of the GPRA This perfurmance plan- full compliance with the requiromeoll! of the 
GPRA, which requires agencies to submit an annual peifonnance plan to Coogress. This establishes a 
process by whicll the CBDP can measure the effectiveness of the various projed:S under the CBDP 
and assess their contributions to the opemtional goals and the mission of the program. This process 
provides a tool for identifying strengths and weaknesses in the development and execution of 
progrnms. This plan will act as a referenee dClCUillelltfur the effective oversight and management of the 
program. The Offiee of the Secre1my ofDefi:nse (OSD) Chemical and Biologioa! Defense Sreaing 
Committee prepared this perfuunmce plan in order to provide targets-both planned and actual---for 
the current aasessed year (FY2001) and the next two planning yean; (FY2002 & 2003). Specifically, 
thepm 

• Establishes explicit and outcome-oriented goals linked 1D warfightets' ability 1D wrvive, 
fight, and win in a CB environment, 

• Identifies quantitative and/or qualitative performance m:::asures that am be Wled to 
assess progress towazds goal achievement,. 

• Descnl>eshow perfonnance date is validated, 
• Descnl>es how RDT &E activities of participating DoD and non-DoD oq;ani2ations ore 

coordinated to achieve progmm goals) and 
• Identifies human eepilal, financial, and resource challeDges or estemal filctoo; that limit 

the ability of the program to achieve m goals. 

The perfonnance plan dmws on infozmation and COilSo!idates date fium reporta and plana 
already being prepared within the CBDP, including (1) the Modemi:zation Plan, (2) the R<search, 
Devclopment, and Acquisition (RDA) Plan, (3) the Logistics Support Plan, (4) the Joint War.ligbting 
Sdence and Tecbonk>gy Plan, (5) the Defense Tecbonlogy Area Plan, (6) Joint Senoiee 
Chemical/Biologioal Infonnation System (JSCBIS) materiel fact sl-, and \7) the Annual Report 1D 
Congress. In addition, the performance plan draws on current data contained in documents prepared 

"'The telctofSO USC l523,Anrmai repon on cllemica/ aNi biologica/warfure rkfense, (implemented as. partofPub!k: Law 
103-160, the FY94 National Defense Allthorization Act) is included af Annex I. 

1 



Chemu:al & Bu>logiro/ DejelfSe Program Ammul R<'J>t>rl 

in support of the Planning, Programming, and Budgeting System (PPBS), including IJetirue Planning 
Guidance, the CBDP Program Strategy Guidance, the Program Objectives Memorandum. the 
President's Budget and supporting detailed information in the RDT&E and l'rocurem<nt 
Congressional Exhibits Forms. 

CBDP VIsion, Mission. and Goals 

DoD has developed a vision statement, mission statement, and corporate· level goals that 
reflect critical steps in the execution of the National Security Strategy. To support and relate to the 
DoD plan, the CBDP has developed supporting mission. vision and corporate goals. 

2 

DoD Vision: 
• Fields the best trained, best equipped, best-p_.-.d fighting force in the world. 
• Supports al1iances and security relationships that protect and advance U.S. security interests. 
• Advances national interests by working effectively with other federal agencies, congress, and 

the private sector. 
• Serves as a model of effective, efficient, innovative management and leadership, 

ChemJceltmd Biological Defense Pmram Vision 

Ensure U.S. military personnel are the best equipped and best prepared force in the 
world for operating in future battlcspaces that may feature chemically and biologically 
comaminated environments. 

DoD Mission: 
Support and defend the Constitution of the United States; to provide for the cOllllllon defense of 
the United States, its citizens, and its allies: and to protect and advance U.S. interests around the 
world. 

Chemicgl and Biological Deknse Progi'IJm Miss/011 

Provide world#class chemical and biological defense capabilities tc allow the military 

forces of the United States to survive and successfully complete their openltional 
missions-from peacetime contingency missions through two nearly simultaneous major 
theater wars across the entire spectrum of conflict-in battlespacc environments 
contaminated with chemical or biological warfare agents. 

DoD Corporate-Level GoaJs: 
• Shape the intemational. environment and respond to the ful1 spectrum of crises by providing 

appropriately sized positioned and mobile forces. 
• Prepare now for an uncertain future by pursuing a focused modernization effort that mainlains 

U.S. qualitative superiority in key warlighting capabilities. Trnnsfonn the furce by exploiting 
the Revolution in Militaly Affairs, and reengineer the Department 10 achieve a 21" centwy 

infrastructure. 
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Chemical and Biological Defense ProgrQitl CoFporate-Level Goals 

Develop, acquire and field NBC defense equipment that meets warfigbler~ while 
reducing acquisition costs and fune of devdopmont. EqWpmem will be developed that pemrlts 1ho 
warfi~to: 

• View NBC Waif are Agents within the Theater Area of Operations. 
• Dominate the Battleapace through Reconnaissance., Surveillance. and Target 

Acquisition. 
• Enhance the Situational Awareness of Unit Battlespoce. 
• Provide Real-Time Hazard lriformation to Influence Current Operations. 
• Enlumce Personnel and Equipment Survivability. 
• Maintain Ground, Air and Maritime Operational Tempo. 
• Sustain Operations, Recovery and Reconstitution Efforts. 

All of1ho capabilitie<; integmted together as a system-of-systems are essential to avoid 
conmmination and to SUS1llin opemtional tempo on an asymmetric battlefield. Sound Joint doctrine and 
realistic !raining remain fundamenlal to detl:nse against NBC weapons. 

On February 13, 2001, at Norfulk Naval Air Station, President Bush stated, "we must 
prepare our nations against the dangers of a new em. The grave threat :from nuclear, biological and 
chemical weapons has not gone away with the Cold War. It has evolved into many separate threats, 
some of them harder to see and harder to answer. And the adversaries seeking these tools of terror 
are less pn:dictable, more diverse." U.S. forces must have mnnerous capabilities in order to respond 
and deploy quickly to various worldwide needs. cnlmreiJl'Oiifemtion capabilitres are required by 
fon:es to meet worldwide needs, and NBC defense is inl<g!lll to counterprolifemticn capabilities. ht a 
February 2001 Joint Warfighting Capabilities Assessment (JWCA) study approved by 1ho Joint 
Requirements Oversight cnuncil, 1ho cnmmandem-in-Chief identified 1hoir priorities fur 
counterpro1ifemtion capabilities. These priorities are shown in Table I-I. Capal>ilities tllat are 
supported by 1lla CB defense program are bighligbted in bold. As cnm:ntly identified, CB defense 
capabilities are listed in four of the top ten CINC priorities. Individual protection includes physiatl 
protection devices, medical countenneasures (vaccines, prophylaxes~ pre-treatments, antibiotics, 
antidotes, and post-exposure treatments), and CB mass casualty medical trea1ment Detect and 
Mom tor Use of WMD includes establishing and maintaining 1ho necessary capabilities to detect CB 
use, including medical diagnostil:s. Communicate the Ability and Will to Employ DefenJJive 
Capabilities includes demons1mting 1ho capacily 10 employ defensive capabilities to reduce an 
enemy's perceived 1lfility in developing, producing, and lhreatening to use or actually using CB 
weapons. Collective protection provides relief from sustained operations in full individual CB 
protective equipment, shelters fur sensitive equipment not easily decontaminated, and clean 
environments for operations that cannct be perfonned under CB contamirated conditions, 
Establish/Maintain Ability to Restore from WMD use includes establishing and maintaining the 
neressmy capabilities to restore opmrtions after the employment of CB contan:rination Restomtion 
activiJies may include decontamination openltions. 
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Table 1-1- Finalized Geographic CINC Prioritlzecl Counterproliferation Requirements -I 
2 ·''' 

3 
4 

s 
6 
7 

• 
• 
10 
ll 

12 
13 

14 
IS 
16 
17 

18 
19 

.,..,....... ... •J ,. 

Provide Individual prottetlon to fotceS and assist alllesfcoalftlon partners with relief from 
the effects of NBC 

lloloif""'l4oOliOr~-...;l)optoymciirf~•'oD!I!I'r..,.~r · 
wMi)"iardDdrw'idjj',O~"'·~;. -~:_,;_; _.;,.:;·.<··,.(".> · '->~. ·-·\-;b .. ,·.'';>;:' 
Cornmuninte the Ability I Will to Employ Interdiction I Response capabiHties 

-""'c.a.""""'"'o.u...,.orWMD-Mmimii~·­
Deted: and Mollltor Use ofWMD 

·CoooluOtOff.Siro-mlleolioy,DiiBble,Ood!iiloyWMD~'·'·· 

Communicate tH AbWiy and Will to Employ Defenslft Capabllttfes 
Emb!io!tJlU!Mamtain Reladoiii;-Ailks; ~ Allv~iaiiai<i~· 
DeVd~Production.and~orWMD ·:,·:·: ,, .. ~ f · < .. · '." .. _:· ~ · .:.:~ ,.: . 
Provide CoJiectlve Protection. to Forresand Assist Allies I Coanllon wltb Relief from the 
Effec:tsofNBC 
Seize. DeatrOy. Disable. md DcnJ Tl'iUllpOrt orWMJ):. 
Conduct Information Warfare to Destroy, Disable, and Deny WMD Development, 
Production, Deployment, and Employment 
DetemUue~litielfrldecilioiHDakioS:procesS~to·WJ.m· .... , .. , .... ,._.,,, 
Conduct On-Site Anaek too Seize, Destroy, Disable, nnd Deny WMDTarsets 

Provide Altcmativca to the PDrsai1 ofWMD 
Support treaties, expon controls, and politi<:al/dip!omatic efforts 

Dmroy, Disable, 8ttd Deny Actor'i No.n-WMD R.csoun:el' a· eapabilld=s 
Establish/ Maintain Ablllty to Restore from WMD use 
Provide:-per.901l11c1,lrllining. IDIIterlcl, equipmatt, to aupport sCcurity aSsiatanee 

,. 0!.!1\:cting "employment" refers to the ~ap~bility to tlete~:t prior 1o actual use. 

The response to tbe threat ofCB weapons must be based on the nature of this threat. not just 
where the threat occurs. A key part of DoD's strategy is to stern the proliferation of soch weapons 
and to develop an effective capability to deaJ with these threats. To focus the response to the threat. 
DoD and the intelligence community have completed several classified reports providing threat assess­
ments on chemical and biological threats to U.S. forces. To minimize the effect of these threats to U.S. 
forces, DoD continues to improve defensive capabilities. These continuing improvements also contri­
bute to our overall deterrence by demonsttating to an adversary that use ofCB agents or weapons 
provides little or no military advantage. The DoD CB Defense Program continues to work towards 
increasing the capabilities of Joint Forces to survive and continue their mission during conflicts that may 
involve the use ofCB agents or weapons. 

Those countries which peffiist in offensive chemical weapons programs are adding agents and 
more sophisticated delivery systems. Similarly, the sophistication of CB weapons capabilities is 
increasing. Proliferation of weapans technology, precision navigation technology, nuclear technologies 
(rnOOical, power, and industrial applications), and advanced chemical and biological teclmologies to 

developing nations presents the United States with a complicated national security challenge. Intel-. 
ligence efforts include collection and analysis of nations' ''dua~use'' nuclear, chemical, and biological 
industrial capabilities, and development of the indications and warning of diversion of dual-use 
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capabilities to weapons programs, Tailored intelligence documents are essential for assessing, 
developing and up<litting requirements for CB defunse programs. Numerous !hreat documents lailored 
to the CB !hreat have been produeed and are updated periodically. The Intelligence Connnunity 
_im..,. to review U.S. chemical and biologkal warfare intelligence requirements and assess the 
adequacy of inrelligence assets to execule the required inrelligence progrnm 

llLTHECURRENTCHEMICALANDBIOLOGICALWARFARETHREAT 

Northeast Asia 

North Korea has been pursuing research and development related to biological warfare since 
the 1960s. Pyongyang's resources presently include a rudirnentny (by Western staroards) 
biotechnology inftastructure that is sufficient to support the production of limited quantities of toxins, as 
well as viral and bacterial biological warfare agenls.ln the early 1990s, an open press release by a 
foreign govemmenl n:fem:d to applied rellilary biorechaology work at nutiJeroUS NOI1h Korean 
medical institu"" and uni"""ities dealing wi1h the anthrax, cholera, plague and smallpox patlwgens. 
North Korea possesses a sufficient munit:ions-production. infrastructure to accomplish wc:aponization 
ofBW agents. North Korea does possess a sufficient munitions production infrastructure to 
accomplish weaponi7ation ofBW agents. 

By comparison, NOI1h Ko='s chemical warfare program is believed to be maton: and 
includes the capability, sin£e 1989, to indigenously produre bulk quantides of nerve, blisl<:r, choking 
and blood chemical a grots as well as a variety of filled munitions sysU>ms. NOI1h Korea is believed to 
possess a sizable stockpile of chemical weapons, which could be employed in otrensive relliboy 
operntions against the South. In fuct, the United States believes !hal Nonh Ko= bas some long­
nmge artillery deplcyed along the demilitari2ed zone (DMZ) and balfutic missiles, some of which ooold 
deliver clu:mical warfare agents against furwmd-hased U.S. and allied forces, as well as against rear­
.,.,. targets. 

North Korea has alsO devoted considerable scarce resources to defensive measures aimed at 
protecting its civilian population and relliboy fon:es ftum the efrects af cbemical weapons. Such 
measures include extensive training in the use of protective masks, suits, detectors, and 
deoontamination systems. Though these measures are ostensibly focused on a perceived threat from 
U.S. and South Kon:an fon:es, they could also support the offensive use of cbemical weapons_ by the 
NOI1h during combat North Korea has yet to sign the Cbemical Weapons Convention (CWC) and is 
not expected to do so in the near-term, due to intrusive inspection and verification requirements 
mandated by the agreement 

China possesses an advanced bioteclmology infrastructure as well as 1he requisite mwritions 
production capabilities necessary to develop. produce and weaponize biological agents. China has 
consi-tly claimed the! it never researched, produced, or pesseased any biological weapons and 
would never do so. Nevertheless, China's declamtions tmderthe vohmlary BWC declarntions foc 
confidence building purposes are believed to be inaccurate and incomplete, and there are some 
reports that China may retain elements of its biological warfare program. 
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China is believed to have an advanced chemical warfare program that includes research and 
development, production and weaponmrtion capabilities. While China claims it possesses no chemical 
agent inventory, it is believed to possess a moderate inventory of chemical agents.. It bas a wide variety 

of potential delivezy systems fur chemical agents, including cannon artillety, multiple rocket laun:h<:o!, 
mortars, Jand mines, aerial bombs. SRBMs, and MRBMs. Chinese military forces most likely have a 
good understanding of chemical warfare doctrine, and i1s forces rootinely conrluct defensive chemical 
warfare training. Even though China has ratified the CWC. made its declaration, and sul!ject<d its 
declared chemical weapons facilities to inspections. DoD believes that Beijing ha~ not acknowledged 
the full extent of its chemical weapons program. 

South Asia 

India has many well-qualified scientists, numerous biological and pharmaccutical production 
facilities, and biooontainment facilities suitable for rest:ardl and development of da!1gerous pathogens. 
At least some of these facilites are being used to support research and development for biologica1 
warfare defenae work. India has ratified the BWC. 

India is an original signatory ofthe ewe. In June 1997, it acknowledged that it had a 
dedicated chemical warfare production program. This was the first tiroe India bad publicly ~ 
first it had a chemical warfare effort. India also stated that all related facilities would be open fur 
inspection, as called for in the ewe, and subsequently, it has hosted all requin:d ewe inspections. 
While India has made a commitment to destroy its chemical weapons, its extensive and well­
developed chemica! industry wiU continue to be capable of producing a wide variety of chemical agent 
precursors should the government change its policy. 

Pakistiln is believed to have the resources and capabilities to support a limited biological 
warfare ~hand development effort. Pakistan may continue to seek foreign equipment and 
technology to expand its biotechnology infrastructure. Pakistan has ratified the BWC ml actively 
participates in compliance protocol negotiations for the txeaty. 

Pakistan ratified the ewe in October 1997 and did not declare any chemical agent 
production or development. Pakistan has imported a number of dual-use chemicals that can be used 

to make chemical agents. These chemicals also have oommercial uses and Pakistan is working 
towanls establishing a viable commen:ial industry capable of producing a variety of chemicals, some 
of which could be used to make chemical agents. Chemical agent delivery methods available to 

Pakistan include missiles, artillety, and aerial bombs. 

The Middle East 11nd North AfricR 

Iran has a growing biotechnology industl)'. significant phannaceutical experience and the 
overall infrastructure to support its biological wmfare program. Tehran has expanded its efforts to 

seek considerable dual-use biotechnology materials and expertise from entities in Russia and 
elsewhere, ostensibly for civilian reasons. Iran's biological warfare program began during the Iran-Iraq 
War. Iran is believed to be pursuing offensive biological wartare capabilities and its effort may have 
evolved beyond agent research and development to the capability to produce small quantities of agent. 
Iran has ratified the BWC. 
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Ir.m mtified the chemical Weapom Convention (CWC), and in a May 1998 sesainn of the 
ewe Conference of the States Parties, Tehmn, fur the first time, acknowledged the existepce of a 
past chemical weapons program. Ir.m admitted developing a chemical warliu'e progmm Wring the 
latter stagea of the Jrao.Jraq war as "deterrenf' against Iraq's use if chemical agents against Ir.m. 
Moreover, Tehran claimed that after the 1988 cease-fire, it "temrinated" its progmm 

Nevertheless, Ir.m has continued its elfurts to seek production rechnology, expert;.. and 
precursor chemicals from entities in Russia and Chitta that could be used to create a more advanced 
and se]f:suflicient chemical warliu'e infu!slructure.ln the past, Tehran has manufacture and stockpiled 
blister, blood and chnking chemical agents, and weaponiaed some of these into artillely shells, 
mortars, rockets, and aerial bombs. It also is bolieve to he conducting research on llelVe agents. Ir.m 
could employ these agents during a fulllre confJirt in the region. 

Prior to 1he Gulf War, Iraq developed the largest and most advanced biological warl8re 
program. in the Middle East. Though a variety of ag<nts were srudied, the Iraqis declared anthrax, 
botulinwn toain, and aflatoxin to haw completed the weaponization cycle. Jrnq also admitted thst 
during the Pmian GulfW ar it bad deployed biological agent-1illed ll1llllitions tn airfields and thst these 
weapom were in1ended for use against Israel and coahlion forces in Saudi Arabia. Iraq stated that ft 
destroyed all of these agen"' and munitions in 1991, but it has provided insuflicient credible evidence 
to support this claim. 

The UN believes thst Baghdad has the ability to reconstitute its biological warliu'e capabilities 
within a few weeks or lllnlllhs, and in the absence ofUNSCOM or other international inspections and 
monitoting during 1999 and 2000, DoD is concemed that Baghdad again may have produced some 
biological warfare agents. 

Since the Gulf War, Baghdad has rebuilt key portions of its industrial and chemical productian 
infr.lslructuie; it has rot become a state party to the ewe. Some oflraq's lilcilities could he 
convetted frirly quickly to production of chemical warlilre agents. Follnwing OPERATION DESERT 
FOX, Baghdad agajn instituted a mpid recon.struction effort on those fucilities to include fonner dual­
use chemical warfare-associated production lilcilities, destroyed by U.S. bombing. In 1999, Iraq may 
have begun installing or repairing dual-use equipment at these or other chemical vvarfa:re -related 
lilcilities. Previously, Iraq was knoWIJ. to h= prodnced and stockpiled mustard, tabun, sarin, and VX, 
some of which likely remain hidden. It is likely thst an additiousl quantity of varions preai001' 

chemicals also remain hidden. 

In late 1998, UNSCOM reported to the UN Seanity Cooncil that Iraq continned to withhold 
infoonadon related to its chemical program. UNSCOM inspectoiS, which indicated that Jrnq bad not 
consumed as many chemicals ll1llllitions dnrng the !ran-Iraq War as had heen declared previously by 
Baghdad This document suggest> that Iraq may haw an additiousl 6,000 chemical munitions hidden. 
Similarly, UNSCOM's discovery in 1998 of evidence ofVX in Iraqi missile warlleada showed thet 
Iraq had lied ro the m-atiousl COill!l1llllity for sevea yean; when it repaatedly said that it bad never 
weaponized VX. 

Syria has a limited biotechru>logy infulstructure but could support a limited biological warliu'e 
effurt. Though Syria is believed to be pursuing the development of biological weapons, it is not 
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believed to have progressed much beyond the research and development phase and may have 
produced only pilot quantities of usable agent. Syria is a signatory to, but has not ratified, the BWC. 

Syria is not a state party to the ewe and has bad a chemical warfare prognun for many 
years. although it has never used chemical agents in a conflict. Dama.scu:; already has a stockpile of the 
nerve agent sarin that can be delivered by aircraft or ballistic missiles. Additionally. Syria is trying to 
develop the more toxic and persistent nerve agent VX. In the future, Syria can be expected to 
continue to improve its chemical agent production and storage infrastructure, 

Libya has ratified the BWC, but has continued a biological warfim: program. This program 
has not advanced beyond the research and development stage, although it may be capable of 
producing small quantities ofbiological agent Libya's program has been hindered by the country's 
poor scientific and technological base, equipment shortages, and a lack of skilled personnel, as weU as 
by UN sanctions in place from 1992 to 1999. 

Following the suspension of UN sanctions in Apri11999, Libya wasted no time in 
reestablishing contacts with foreign sources of expertise, parts and precursor chemicals for its 
program. Qearly, Tripoli has not given up its goal of reestablishing its offensive chemical warfiue 
ability and continues to pmsue an indigenous chemical warfare production capability. 

Prior to 1990, Libya produced about 1 00 tons of chemical agents------mustard and some nerve 
agent-at a dtemical facility at Rabta. However, it ceased production there in 1990 due to intense 
international media attention and the possibility of militwy intervention, and fabricated a fire to make 
the Rabra facility appear to have been seriously damaged. Libya maintains that the facility is a 
pbanna=Jtical production plant and announced in September 1995 that it was n:opening the Rabra 
phannaceutical facility. After 1990, the Libyans sbifred their effi>l1l< to tzying build a lruge underground 
chemical production facility at Tarlnmah. However, tie pace of activity there has slowed. probably 
due to increases intemati.onal attention. 

Russia 

The FSU offensive biological warfare program was the world's largest and consisted ofboth 
military facilities and civilian research and development im<itut<.. Acconling to Ken Alibek, the fonner 
Deputy Director of BlOPRP ARA T, the principal Soviet government agency for biological weapons 
resc=h and development, by the early 1970~ the Soviet Union had develope<! a biological warfare 
employment doctrine. where biological weapons were categorized as strategic or operational. 

The Russian government has publiclY committed to ending the former Soviet biological 
weapons program and claims to have ended the prognun in 1992. Nevertheless, serious co.ocerns 
remain about Russia's offensive biological warfare capabilities and the status of some elements of the 
oflensive biological warfim: capability inherited fonn the FSU. 

Since the breakup of the Soviet Union, more extensive downsizing and restructuring ofthe 
program have taken place. Many of the key research and production facilities have taken severe cuts 
in funding and personnel. However, some key components of the former Soviet program may remain 
largely intact and may support a possible fu!ure mobilization Ci!J.Iibiliry Dr the production ofbiological 
agents and delivery systems. Despite Rus.'!ian ratification of the BWC, work outside the scope of 
legitimate biological defense may be occurring now that selected facilities within Russia, and the United 

8 



Introduction 

States continues to receive unconfirmed reports of some ongoing offensive biological warfare 
activities. 

Moscow has acknowledged the world's largest stockpile of chemical agents of 40,000 metric 
tons of agent The Russian chemical warfare agent inve.atory consists of a comprehensive array of 
blister, choking, and nerve agents in weapons and stored in bulk. These agents can be employed by 
tube and rocket artillery, bombs, spmy tan1o;, and SRBM warlu:ads.ln addition, since 1992, Russian 
scientists fianiliarwilh Moscow's chemical-development program have beenpublicrnng 
infomtation on a new generation of agents, sometimes refem:d to as "Novichoks." These scientists 
report that these eempounds, some of much are binaries, were designed to circumvent the ewe and 
to defeat Western detection and protection measures. 

AB a state party to lhe ewe, Russia is obligated to declared and destroy its chemical 
weapons stoclpile and to forego the development, production, and possession of chemical weapons. 
However, DoD believes that the Russians 
probably have not divulged 1he full """"" af 1heit 
chemical agent and weapon invenrory. 

PROLIFERATION 

The United States fu= a number of 
regional prolifa-ation challenges. Maey af these 
me detailed in the Januaxy 2001 report published 
by the Offioe of the Seaetruy of Defunse, 
Proliferation: Threat and Response. In the 

Mlddle East, lmn continues wi1h a concet1<d ef 
fort to acquire an ildepeedent production eapa­
bility fur all aspects of i1s chemical wespons 
program and has reduced deperdency on fureign 
assistance. Nevertheless, lmn has continued its 
efforts to seek :production technology, ~ 
and precursor chemicals from entities in Russia 
and aUna that could be used to create a more 
advanced and self-sufficient dJemical -
infiastructure. Iran is also pursuing a program w 
pun:hase dual-use blorech equipmm fiool o<bet 
COU!llries, ostensibly for civilian uses. Russia is a 
key soun:e of biotechnology fur Iran. Russian 
entiti~ have been key sources of biotechnology 
and chemicals fur Iran. Russin's world-l<eding 
exportise in biologh;al and chemical weapons 
makes it an attractive source for Imnians seeking 
teelmical infuanalion and tiaining on biological 

A-.Ju. Group 
Tha proliferation of chemical and biological 
warfare related technology remains a aitlcal 
threat to peace and stability throughout the world 
One mechanism through which Industrialized 
countries have agreed to control the proliferation 
of key chemical and biological warfare related 
tec:hnolcgles is the Australia Group. The Australia 
Group (AG) is a consortium of countries 
~ to slow the proliferation of chemical and 
biological warfare programs by harmonizing 
national export controls and aharlng information 
on trends in proliferallon. entffies of concem. 
chemical and biological warfare (CBW) terrorism, 
and licensing and enforcement experlencas. The 
AG is not a treaty, and hence has no formal 
guidelines, charter, or constftution. Initial efforts of 
this group began in June 1985 and focused on 
precursor chemicals usad In the manufacture of 
chemlc:al agenls. However, convlncsd of the 
threat posed from blological weapons, AG coun­
tries subsequently agreed, In December 1992, to 
also control the sale of items that most likely 
~!d be used to develop biological agents and 
weaponry. The AG developed control lists of dLISI· 
use chemical-- and biologk:ak'elated materials 
that are particularly suited fur use In caw. These 
lists currently contain 54 chemical precursors (34 
of these chemicals are on the Chemical Weapons 
Convention (CWC) Schedules); 93 human, 
animal, and plant biological pathogens and 
toxins; and dual-use chemical- and biological­
related production equipment The fiSted items 
include anima\ and plant pathogen that couJd be 
used for anti-crop and anti-animal biological 
wamue. 
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and cltenncal warfare agent production processes. 

Prolifer.uion of chemical and biological warliire technology in South Asia also l3ioes several 
important issues. In lhe past. India has exported a wide army of chemical products. indOOing Austmlia 
Group-controlled items, to numerous countries of proliferntion cotr.em in the Middle East The con­
!rolled irems include specific cherrical agent precurso,.., pathogens with biological warfure applica­
tions, and dual-use equipment which can be used in both chemical and biological warliire progta!IlS. 

Pakistan, on the other hand, may continue to seek foreign equipment and technology to expand its 
bioteclmology infrastructure. In addition, Pakistan has imported a number of Wal-w;e clrenncals that 
can be used to make chemical agents. 

In North Afiica. following the suspemion of UN sanctions in April1999, Libya wasted no 
time in reestablishing contacts with foreign sourees of expertise, parts, and precursor chemicals fur its 
progrnrn. Clearly, Tripnli has oot given up its goal of reestablishing its offensive chemical war1are 
ability and continues to pll!liue an indigenous clrenrical warfure production capability. In additinn, with 
suspension of UN sanctions, Libya's ability to acquire biological-related equipment and expertise will 
increase. 

OUTLOOK 

In the next 1 0 years, the threat from the proliferation of CBW weapons will certainly increase. 
This will result from the development of chemical and biological agents that are more difficult to detect 
and fiom the adoption of more capable deJivCJ)' systems. • DoD expects that more states with existing 
progrmm will master the productinn process<>i fur complete weapons and will be less dependent on 
outside suppliers. States will be more proficient at incmpomting chemical or biological agents into 
delivery systems and will be focusing on battlefield trnining as well as employment strategy and 
doctrine. Therefore, the threshold of some states to consider using these capabilities may be lowered. 

DoD does not expect significant increases in !he number of government-sponsored offensive 
CBW programs. Nevel1beless. the United States and its allies must be alert to this possibility as well 
as to the apparent growing interest in CBW on the part of sub-national groups such as terrorist 
~. Any natico wilh the poli!ical will and a minimal industrial base could produce CBW 
agents suitable for use in warfare. Efficient weaponizarian of these agents. however, does require 
design and production skills usually fuund in cmmtries that possess a munitions development 
infiastructure or access to such skills from coopemtive sources. On the other hand, crude agent 
dispersal devices could be fabricated by almost any nation or group. Such weapons nnght be capable 
of inflicting only limited numbc:ls of ca51Bities; ncvenheles~ they conld have significant opeiational 
repercussions due to the psychological impact created by fears ofCBW agent exposure. 

• An assessment of potential new biological agents that may challenge U.S. forces is in a DoD report to Congress 
entitled Advances in Biotechnology and Genetic Engineering: lmplications[or the Development uj New 
Bioh;gir:ol Warfare Agents,lunc 1996_ 
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FINAL DRAFT 

Chapter 1 

DoD Chemical and Biological Defense 
Program Management and Oversight 

1.1 INTRODUCTION 

ln compliance wi1h public Jaw, cbomical and biological defense progrnms within the 
Department are ovemeen by a single office within the Office of the~ ofDebse. The vision 
and mission of the Depar<ment's Chemical and Biological Defense Program (CBDP) are outlined ln 
the introdnction of this report. A key value in support of the progrmn vision is to emphasize a Joint 
Service approach to chemical and biological defunse reaeareh, developmon~ and acquisition. This 
value provides a process that eliminates unnecessazy redundancies among the Services, leverages 
common teclmologies and requirements, provides capabilities for Selvice-lmique missions. and 
CO<lidinat.s amoog U.S. govemmeot agencies and U.S. allies to field the best available chemical and 
biological defense capabilities. This chapter provides an overview of the processes involved in the 
oversight, management; and execution of the CBDP. 

1.2 MANAGEMENTIMPLEMENTATIONEFFORTS 

The Department of!Jefunse (DoD) implemented a process to consolidate, coordimre, and 
integrnte the chemical and biological (CB) defense requirements of all Services into a single DoD CB 
defense program. Additionally, DoD rontinues to refine organizations and proceo;ses to ensure close 
and continuous coordination between the Chemical and Biological Warfare Defense program and the 
Medical Chemical Biological Defense progmm. 

1'hrough the Joint Service Agreement on NBC llefume, the Mililaiy Services have established 
a program management structure to ensure that Service operational needs are fully· integrated and 
coordinated fuJm their inception and that duplication of eJfurt is eliminated fuJm l'a!C defense 
research, development, and acquisition. The series of xevi.ews conducted by the Joint Service 
integration Group (JSIG) and the Joint Service Materiel Group (JSMG), both separately and 
together, have served as an appropriate organizational method to accomplish the corn:dinating and 
in1egmting function. Section 13 details o~ relationships within theCBDP. Section 1.4 
higbligbts organizational relationships between the CBDP and related organizations within the 
Department ofDefense, wi1h other U.S. Government organizations, and interaational effurts wi1h U.S. 
allies. /v; dis<ussed in Section I. 7 at the end of this chapter, the organization structure is under review, 
and a new structure will be proposed tD be implemented during F¥2002 that will improve acquisition 
management and improve the integration of requirements generation. 
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1.3 ORGM1ZATIONAL RELATIONSHIPS 

The CB J:lefi:nse Program management structure, portlayed in Figure 1-1, represents 
organizational relationships in place through FY2001, This JDllllllgement and o""'ight structure was 
developed in la!e 1996 to provide integration of formerly separate service programs and of medical 
and non-medical CB deferu;e efforts at the Service leveL The organizat]on represents all key Slake­
holders within the Department and provides a balance between operational requirements and 

research, development. and acquisition (RDA) programs. 

Joint NBC o.fenae Board 

JSIG 

' 
' 

Canmps!lty Arw fMtntqtrl 
• Conlami11.9oon Avoidulce ~t!ttl · Deoo""'mi""tlao ~ U£41') 
•lndi•·,du>l P""eotion (USMC) •Me<li<Ol Ddi!ttot c_t-:i-1) 
•Call..,,i~~P..,to~.1ion r ondSi 1JS1'i 

AUAEJI---... ----~~~­
-~-----""--
A~·-ll>N__,<IIo.rw.tolw ___ _ .......... ....._..._. I!Mi>A·---........-­""liDICIIOj·~-~"'h....._,.oi_OMforebomblond. --IITIUI-01_, ___ ,._ 

DlMI~;BJ--.DTRII-OIId~---

,I.I,DDI&P---.U,OopdJ_,.........,_I'OIIcJ ....,.. __ ,__-..a.g-., 

USA----US.V" Unilod _ ... ,""'"' 
IISDIA1aiJ·U-_.....,.<II_•Iw~.~· L.otlollol:_ .......... _., __ ~_d 
UIMC -U.IIod--<:arp> 
__ , __ _ 

Figure 1-1 CBDP Management & Ovenigbt (F¥2001) 

The Office of the Secretary of J:lefi:nse ( OSD) CB Defense Steering Committee provides 
direct oversight of the DoD Chemical and Biological Del'enl<: Program. The OSD CB Defense 
Steering Committee is composed of the following voting membeis: 
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ATSD(NCB), 

• Deputy Assistan! to the Secretary of Defense for Chemical and Biological Defense, 
DATSD(CBD). 
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• Di=tor, Defeme Threat Reduction Aw:=y (DTRA), 
• Director, Chemi<:& Biological Defense Directorate, D1RA, (DTRA(CB)), 
• Deputy Directnr for Strategy and Policy, Joint Staff; J-5 (DDS&P, J-5) 

Additionally, the ABsistant Secretary of Defense for Health AffaiiS, ASD(HA), and the ABsistant 
Secretuy ofDe.,.,., fur Strategy and Threat Reduction, ASD(S&TR), participate as non-voling 
membem on the steering COIJlJllittl:e. 

The Steering Committee provides the fiscal and progmrnming guidance to the Joint NBC 
Defense Board (INBCDB) to develop the Program Objectives Mernomndnm (POM). The JNBCDB 
issues POM Preparation Instruclions to the subordinate groups and builds the POM strategy in 
accordance with guidance. The OSD CB Defense Steering Committee is ove!Seen by the Under Sec­
retmyofDe.,.,.,fur Acqujsition, Technology, and Logistics, USD(AT&L), who approves thePOM 
for the CBDP. 

The DATSD(CBD) setVes as the Executive SecretaJy of the OSD CB Defeme Steering 
Committee. The DATSD(CBD) is the single office within OSD responsible for oversight of the DoD 
CB Defense Program. As Executive Secretaly, DATSD(CBD) is responsible fur ensuring 
coordination between the medical programs and the non-medical CB defense efforts, and man­
agementoversightoftheDoD CBDP inaceordancewith50USC 1522. The DATSD(CBD)is 
IeSpODSlble for the overall eoordinatinn and integmtion of all CB de.,.,., RDA and military 
conattuction efforts. DATSD(CBD) provides the overall guidance forplaming,programming, 
budgeting, and executing the CB defense program. The Services retain responstbility for operations 
and maintenance (O&M) support fur chemical and biological defense. 

The Secretaly of 1he Anny is the Executive Agent fur the CBDP and is responstble to coor­
dinate, integra!e, and review all Services' CB defense requirements and progmms. The SecretaJy bas 
delegated this responsibility to the chaiipeiSon of the Joint NBC ~ Board The military depsrt­
ments' ru:quisitinn organizations execure the individual CB defense progmms according to Service and 
DoD directives. 

The CBDP is divided into six commodity areas, with each commodity area being managed by 
one of the Services in accordance with the Joint Service Agreement, as follows: 

Commodity Area Commodity Area Manager 
Contamination avoidance Anny 
Jndividual protection Marines Corps 
Collective protection Navy 
Decontmnination Air Force 
Medical systems Anny 
Modeling & simulation Navy 

The commodity areas correspond to the projects under the hodget progmm elements, which 
includes a progmm bodget element to support progmm management and oversiglrt, user testing (i.e., 
Dugway Proving Grounds), and doctrine development in accordance with tbe Joint Service Agree­
ment The JSIG is tbe principal steering group that OVOISees tbe coordination and integration of 
Service and CINC requiremeotsand priorities fur RDT&E and initial procurement. The JSMG is the 
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principal steering group that manages the execution ofRDT&E ~el dewlopment efforts to ensure 
that program risk is mi¥ted across commodity areas. and the ongoing effom are complementary but 
not duplicative. 

The Medical Program Sub-Panel (MPSP) continues to be an integral part of the JSIG. The 
pwpose of the MPSP is to identizy medical pmgmm needs and requirements as developed by the 
Savice users. The MPSP bas the primary responsibility for prioritizing medical CB defense 
requirements: however, medical mdiological and nuclear defense requirement devclopnrent also play 
an important role. The MPSP uses technical expertise from a variety of sources inclucfulg Service 
medical CB Defense Agencies/ Activiti~ the Joint Staff, the Anned Service Biomedical Research 
Evaluation and Management (ASBREM). the Service schools, Setvice environmental, reference, and 
clinical laboratories as well as Service-unique centers of excellence. The users and JTCG 3 (Medical 
O!emical Defense Resean:h Program), ITCG 4 (Medical Biological Defense Research Program), and 
ITCG 7 (Medical Nuclear Defense Research Program) review medical NBC defense capabilities and 
provide input/review of medical needs that the Combat Developers fonn into Medical Requirements 
(as well as medical applications of non-medical requirements) to the MPSP. The MPSP coordinates, 
integraleS, and prioritiEs all of the user requirements input. It provides the oonsolidaterl, integrated, 
and prioritized list of medical CB defense requirements to the JSIG. The priority listing process has 
become fully integrat<d. Medical requirernen!s and progmms are prioritized together with the non­
medical requirements and programs with an integrated priority list provided to the JNBCDB for 
approvaL The JNBCDB and the OSD CB Defense Steering Committee may make changes to the 
Integrated NBC Defense Priority List. 

The U.S. Army is the Executive Agent for the Joint Medical Chemical and Biological Defense 
Research Program (JMCBRP) as prescribed in DoD Directive 5160.5 and, as such, is the lead 
requirements coordinator. The JMCBRP integrates DoD in-house and external efforts. JTCG 3 and 
ITCG 4 of the ASBREM Committee are responsible for the programs' joint consolidation. coordina­
tion, and integration. The ASBREM Committee maximizes efficiency among the Services by coordin­
ated planning. and minimizes unnecessary progr.un overlaps and rostly materiel retrofits. The CB 
Defense Technology Area Plan and The Joint Nuclear Biological Chemical Defense Research, 
Development, and Acquisition Plan are the primary J'l"OW<lm drivers for joint CB research pro­
grnms. The science and technology base is managed through the development and execution of 
Defense Technology Objectives (DTOs). 

Science and technology encompasses a progression through Concept and Technology 
Developm:nt (basic and applied research and concept exploration phases} directed toward the 
development of medical countermeasures for chemical and biological threat agents. Farly in Concept 
and Tecfmology Development. basic principles are observed and reported This is accomplished 
through the identification of threat agents, developing an und"""""ding the disease P""""" 
(pathophysiology), and developing hypotheses/concepts. Adivities later in the process include 
development of animal models that are predictive of the hwnan response, development of and assays 
and reagents to characterize concepts/technologies, and prelimiruuy evaluation of hypotheses and 
concepts/technologies to determine their potential as new medical countermeasures.(pre-treatments, 
vaccines. therapeutics/treatments, and diagnostics technohgies). As the concepts/technologies mature 
through these phases, they may be fonnulated as Defense Technology Objectives (DTOs), which are 
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essentially stnllegic plans for specific concept development e!lbrts. The Joint Medical Chemical and 
Biological Defense Re=n:h Program (JMCBRP) executes its DTOs through the U.S. Army Medical 
R=aroh and Materiel Command (USAl\4RMC) lead labaatories fur medical chemical defense 
(U.S. Army Medical Re=n:h Institute of Chemical Defunse (USAMRICD)) and biological defense 
(U.S. Aml.y Medical Re=n:hlnstitute ofJnrectious Diseases (USAMRTID)) wi1h scientific input from 
researchers at other Army labozatories (Walret Reed Army Institute ofRe=n:h (WRAlR, U.S. 
Aml.y Re=n:hlnstitute ofEnviromnental Medicine (USARIEM)) and from Navy and Air Force 
laboratories. Private sector laboratories and universities also participate and contribute to these 
research efforts through eXlnUnural contracting arrangements and Collaboretive Research and 
Development Agreements (CRADAs). 

Successful completion ofkey DTO milestoneslmetrics events will lead to a Milestone A 
review that will then initiare the analytical and e:xpcdmental critical function and charac1eristic: proof of 
concept fur the medical oonceptlreclutology. Followmg a Milestone A dechion. model vaccines, pre­
treabnents, thexspemics, and diagnostic capabilities are further developed and cl!a=teri2l:d. Safety 
and efficacy trials fur pOOmtial vaccines, pre-treabnents, and therapeutics are perfonned in variolllJ 
anUnal models and diagnostic "'!l"l>ilities are evalualed with rigid labomtmy test protocols. Following 
this, a Component Advanced Development In Process Review (IPR) is conduct:OO. and the 
1echnologies may transition to advanced development. The advanced development program for 
medical biok>gical defense products is directed hy the Joint Prognun Office for Biological Defunse 
(JFO-BD). The Joint Vaooine Acquisition Prognun (N AF) is an Acquisition Category II (ACAT II) 
prognnn under the JFO-BD whose mission is to develop and produce FDA licensed medical 
products (vaccines) to protect the warligluer in a biological warfure environment The USAMRMC 
U.S. Anny Medical Materiel Devei-Activi1y (USAMMDA) directs advanced development fur 
medical chemical defunse prodoct.. 

1-4 COORDINATION WITH RELATED PROGRAMS AND INITIATIVES 

The DoD Chemical and Biological Defense Prognun coordinares efforts with other U.S. 
goveminent agency and with other catmtries to achieve the vision of equipping U.S. forces with the 
best available chemical and biological defense equipment This section provides an overview of some 
key cooperative efforts. 

IA.l Other U.S. Government Agencies. 

There are sevand OJ!l'lllizati0Il3 within the U.S. govemment developing chemical and biological 
defunse technologies. Three rnganizations with which tlte CBDP cumntly has thnnal coonlination 
efforts incinde: ( 1) the Defunse Advanced Re=n:h Projects Agency (DARPA), (2) the Technical 
Support Worl<ing Group (fSWG), and (3) the Department ofEnergy (DOE) Chemical and Biok>gical 
Nonproliferation Program (CBNP). An overview of these programs is provided helow. There also are 
other govemmental agencies wi1h chemical and biological defunse related prognnns with which the 
CBDP maint:ams various levels of coordination and cooperation. These include the Office of 
Homeland Security, the National Security Conocil, Deparlment of Health and Human Services 
(mcluding the Food and Drug Administration, and the Centms for Disease Conlrol and Prevention), 
U.S. Department of Agdculture, and the Department of Justice, among others. 
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1.4.1.1 DARPA Biological Warfare Defense Program. DARPA is charged with seeking 
breakthrough concepts and technologies that will impact our national security. DARPA's Biological 
Warfare (BW) Defense Program is intended to complement the DoD CB Defense Program by 
anticipating threats and developing novel defenses against them. The DARPA program is unique in that 
its focus is on the development of technologies with broad applicability against classes of threats. 
DARPA invests primarily in the early technn!ogy development phases ofprognuns, with rapidly 
decreasing involvement in the succeeding stages that lead to system development and deployment. 

The FY98 National Defense Authorization Act directed the Secretuy of Defense to ensuie 

that the DARPA biological warfare defense program is coordinated and integmted under the program 
management and ovmight of the DoD CBDP. The DARPA BW Defense Program coordinates i1> 
efforts with a lmge llllmber of organi2ations, including the DATSD(CBD) through regular btiefings to 
bo<h DA TSD(CBD) and DTRA(CB) and by participation in the Teclmology An:a Review and 
Assessment (f ARA) process. The Advanced Diagnostics portion of the DARPA BW Defense 
Program is closely coordinated with the U.S. Arrny Medical Researeh and Materiel COmmand 
(MRMC} and is represented on the recently fanned Common Medical Diagnostic Systems Executive 
Committee. A panel of chemical and biological defense experts is routinely consulted by DARPA to 
evaluate programs and to ensure that National Institutes ofHealth (NIH) efforts are not being 
duplicated. DARPA represertatives actively serve in a non-voting capacity on tire Joint Science and 
Technology Panel for Chemical and Biological Defense (JSTPCBD) and attend CBDP committee 
meetings, such as ASBREM sub-committee meetings. DARPA also participates in the BW Seniors 
Group, which provides Government (.;oordination outside ofDoD and works closely with the military 
Services to ensure that tecliDJlogies are effectively transitioned into the hands of the user conunwtity. 

1.4.1.2 Te<bnical Support Working Group. The TSWG is an interagency furum that identifies, 
prioritizes. and coordinates interagency and international research and development (R&D) 
requirements for combating terrorism. Policy oversight is provided by the Department of State and 
execution OYen~ight is provided by the Department ofDefense, specifJCa!Iy the Assistant Secretary of 
Defense f0< Speelal Operetions and Low lnll:nSity Cnnflict, ASD (SO/LIC). The TSWG rapidly 
develops rechnology and equipment to meet the high-priority needs of the combating terrorism 
community, and acldresscs joint international operational requirementl; through cooperative R&D with 

the United Kingdom, Canada, and Isrnel. The TSWG a1sn bas "" effi:ctive outreach progmm so that 
state and local agencies can benefit from new technology developments. 

TSWG membership includes representatives from nearly eighty organlL'ations across the 
Federal Government. These representatives work together by participating in one or more ofTSWG's 
eight subgroup~ One of the subgroups is the Chemical, Biological, Radiological, and Nuclear 
Cowttenneasures {CBRNC} subgroup, which is co-chaired by the Federal Bmeau of Investigation 
(FBI) and the Centmllntelligence Agency (OA). The CBRNC subgroup identifies and priori1izes 
intemgency chemical, biological, mWological, and nuclear combating terrorism requirements. and 
identifies solutions for detectim. protection. decontamination. contairunent, mitigation, and disposal. 
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The DoD CBDP and TSWG coor<1iMre requiremenJs and projecll! 10 maximize levemging 
opportunities. However, the scope and mission of the combating te.rrorisrn community often requires 
different technologies 10 satisfy user requirements. 

1.4.1.3 DOE Chemi<al and Blolog!eal Nonproliferation Program fC!lNP), The CBNP was 
established in 1997 in response to the Defense Against Weapons of Mass Destruction Act ('"Nmm~ 
Lugar-Domenici") passed by Congress in 1996. The CBNP was established 10 ensure the full 
engagemeot of the DOE Nationali.Bboratorie.s in responding 10 the threat posed by cb=ical and 
biological weapons 10 U.S. civilians. The strategy of1he CBNP relies on close linkages between 
technology development and~ anaJys;. and integration 10 system!tically and comprehensively 
add=s the domeotic cb=ical and biological tmorism threat The CBNP is ccmpri.sed oftllree key 
C<llilpO!Witfs: 

• Definition of operational needs 10 guide the development and implementation of enhanced 
preparedness and response systems. 

• Use of accelerated system demonstrations to enable rapid fielding of the best available 
systems and technologies to meet critical needs. 

• Development of individual technologies to enhance capabilities across the full:spedrum of 
cb=ical and biologicaldn'eats. 

Many teclmologies und<tt development may support both CBNP and CBDP nDssions. There 
are furmel agi<elllents between the CBNP and CBDP 10 ensure that efforts are eoordicatro and 
duplication is avoided Some coopemtive effoos include OOE representation on the Joint NBC 
Defense Board as a non-voting member, DOE participation in the Technology Area Review and 
Assessment (TARA) of science and technology bru;e programs, and DoD participation in the annual 
CBNP program review. 

1.4.1.4 Other Interagency Coordination. The CBDP participates in efforts to cootdinate reseaith, 
development, and other effi>rts rela1ed 10 chemical and biological defense with other organizations 
throughout the fudeml government. Following are some highlights of these ooonlination efforts: 

• The InterAgency Board for Equipment Standardization and Interoperability(lmown as 
1he IAB), is a partnership with federal. state, and local agencies focused on the capabilities 
necessary for fire. medical, and law enfurcement responses to WMD terrorism. 

• lnleragency Agi<elllents with departtnents of Justice's Office Domestic Preparedness to. 

purchase equipment in support of Justice's grant program. 
• The White House Ollke ofScienre and Technology Policy chaired Weapons ofMass 

Destruction Progmm, Research and Development Subgroup. 

1.4.Z Cbemical and Biological Def~nse Researcb. Development and Acquisition CCBD 
RDA) Foeus Group. 

The CBD RDA Focus Group was established in 1999 und<ttthe auspices of the Coun!er­
prolifemtion Progrnm Review Committee (CPRC) 10 review and coordinate DoD and DOE R&D 
technologies and identify future capabilities needed 10 provide fur a more cohesive, integrated effort 10 
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broadly address CB prolifuration. Tho primary goal of this group is to avoid duplicatioa of 
development efforts between military and domestic defense progi'illm while minimizing in~ 
costs. Membership in the Focus Group is currently limited to the represett.atives fium the CBDP, 
DARPA, aad the DOE Chemical aod Biological Nonproliferation Progmm (CBNP). The Focus 
Group submitted its fim report to Coagress in April2000. This report provided an overview of the 
roles and responsibilities ofDoD and DOE and discussed interagency coordination. 

In an effort to supplement the original report and formally integrate progzams. the Focus 
Group is cwrently developing a detailed, integmred plan including an intemgency roadroap for the 
Biological Point Detection fucus area. This integmred plan will discuss the process fOr devei>ping aad 
amrually reviewing DOD and DOE interagency R&D roadmaps, CB technologies related to biological 
point detection, aad findings resulting from an aoalysis conducted among 1<clmology approaches within 
the biobgical point detection thrust area. The plan will also contain an inlegrated roadmap that will 
illustrate how biological point detection technologies will feed into testing activities or transition into 
AC'fD:s, DoD acquisition programs and/or DOE demonstrations. The integration process and 
roadroap developed during this effort will be used as a template for developing detailed integr.>tion 
plans for other technology areas such as chemical point detection, wide area detection, 
deconuuninalion, and medeting and simulation 

The integration plan development effort will facilitate interagency awareness. coordination and 
cooperation between DoD and DOE at all levels. The biological point detection integrated plan will be 
submitted to Congress as a part oflhe 2001 CPRC Annual Report to Congress. A goal of the group 

is broaden its representation to include other DOD and DOE programs and users. 

1.4.31nterpational Cooperadon. 

The CBDP participates in nwnerous international ax>penrtive and collaborative efforts to 
levemge technology development and to achieve commonality. interoperability, and systems integra­
tion among U.S. allies and coalition partners. (In addition, there are numerous cooperative efforts in 
doctrine and training. which are described in Section 4.2 of this report.) In order to exchange informa­
tion or conduct government to government cooperntion, an appropriate agreement must be in place. 
Types of agreements include (I) Data Exchange Agreements (DEAs), (2) Foreign Milituy Sales, 

(3) Engineer and Scientist Exchange Programs, (4) Foreign Comparative Testing, (5) Tectinology 
Development Project Agreements, and (6) Research, Development and Acquisition Memoranda of 

. Undemanding (MOU). Tahle 1-l list examples of intematiooal oooperative efforts in FYOI. 
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Table 1-l.Internadonal Cooperative Efforts in Chemical and Biological Defense. 

• Smallpox Vaccine Development and • Ecotoxicology due to CW Agents and 
Acquisition. Remediation of Soil and Water. 

• Next Generation Urbm Disparslon MadeJ. • Medical Countermeasures to CB Agents. 
• Next Generation Biol.ogicat Detection • Anthrax Letter Tests. 

Technologies. • Toxic Industrial Chemicals . 
• Non-incineration Technology for ON Agent • CB Events in Operations other Than WST . 

Destruction. • Collective Protectlon . 
• New Technologies tor CB Agent MonitorinQ in • Effects of Wearing lndMdual Protectlve 

Aqueous Environments. Equipment (IPE) In a Hot/Dry Environment. 
• Testing ofCB Protective Clothing In a Hot and • Fate and Effect of Chemical Agents . 

Humid Environment • Next Generation Plague Vaccine . 

During FYOl, the Uniled States pmticipated in numerous international coopemtive -
and develop!IlfJit efforts. Highlights of 1hese efforts include (1) 50 DEAs with 15 countries, {2) seven 
Technology Development Project~ in place or in development, {3) two MOUs, and (4) 
one Engineer and Scie!1!ist Exchange Progmm in CB. In addition to 1hese efforts, in FYOO, there., 
{1) two new DEAs in development in biolog;cal defi:nse, {2) three Technology Development Prqject 
Agreements in development addn:ssing chemical detection, protection, and fundameJnai toxicology, 
and (3) two Engineer and Scientist Exchange l'rog!ams. 

All ooopemtive agreements yield benefim to all p~ in the agreement. In addition, tha:e 
have been mnnerous CB defeme capability gains from FY98 and 1hr<mgh FYOI as a result of 
inrernational cooperation. During FYOJ under the Foreign Comparative Testing (FCT) program, the 
Gmseby modilied Lightweight Chemical Agent Detector (LCAD) and the Envirooics Oy M!OO were 
tested as a possible alrernative to the Joint Chemical Agent Detector {JCAD). The FCT is the same 
program that saw successful procurement of the NBC Reconnaissance System (Fox Vehicle). 
Improved Chemical Agent Monitor (!CAM), the Automatic Chemical Agent D<tector and Alarm 
{ACADA) and oomponents of the Biolog;ca!Integmted Detection System {BIDS~ 

1.5 TECHNOWGY BASE REVIEW AND ASSESSMENT 

The DATSD(CBD) is responsible h chemical and biolog;cal defense programs science and 
technology base programs. The DATSD(CBD) provides teclmical oven;ight of all Service and 
Defense Agency chemical and bio!ng;cal defi:nse science and 1echnology base {S&1) progr"'"' and 
reviews 1hese progilllllS. The Joint Science and Technology Panel hChemical and Biological 
Defense (JSTPCBD) coonlinates alls.rvice science and technology base activities for the JSMG. 
The JSTPCBD ptepares the relevant clremical and biolog;cal defense portions of the Defense 
Technology Area Plan (DTAP), and provides input to the Joint Warfigbting S&T Plan {JWSTP). The 
DTAP and JWSTP are submitted to Congress separately in accordance with public law. 

Science and technology progilllllS are reviewed annually 1hr<mgh the Technology Area Review 
and Asse.sment (TARA). The TARA inclndes a review ofS&T programs by an independent panel of 
experts from academia, national laboratories, and other organizations. Thls panel provides assess­
ments of key projects, overall areas within the program, and identifies any ~or findings <>r issues 
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related to CB defense science and technology. A sununmy of the FY2001 TARA results is provided 
in Section 3 of the CBDP Perfonnance Plan included as Volwne II of this report. 

1.6 FUNDS MANAGEMENT 

Figure 1-2 illustnotes the limds management and execution process fur the CB defense pro­
gmm and the coonlination between filn<ting and executing organizations. The key oqjlllli2arions in this 
process are: DATSD{CBD) as the OSD focal point; the JNBCDB Secretariat representing the Exec­
utive Agent; the Defume Thn:at Reduction Agency (DTRA) ill the funds manager); the JSMG as 
coordinator and interface between the participating organizations; and the operating agencies and 
perfo~ which execute the programs. For budget distribution. the JNBCDB Secretariat provides 
funds distribution infonnatioo to DA TSD(CBD) based on the appropriated budget. The 
DATSD(CBD) p._,. funds suballocation instructions (with- provided by DTRA(CB)) and 
submits them to the DTRA ComptroUer for distribution to the operating agencies. 

The lead components or operating agencies provide notification of aJI funding adjustments to 
the JSMG Executive Office. The JSMG Executive Office. in twn notifies other COillX>nents and agen­
cies and the JNBCDB Secretariat. The JSMG Exeeuive Office forwards reprogramming roq1leSts 

with recommendations and any concerns miaed by the other oomponents and operating agencies to 
the JNBCDB Secretariat The JNBCDB &:crctariat reviews the reprogramming actions and forwards 
recommendations to DTRA(CB) for DA TSD(CBD) approval Once approved. DATSD(CBD) aut!> 
orizes the JNBCD B Secretariat to update the database, and the DTRA Comptroller to ex.ecute the 
reprograrnming. For medical pmgmm~ the Headquarter.;, U.S. Anny Medical Research and Materiel 
Command, staffs all actions resulting from the requiremmt to reallocate funds between the Setvice~ 
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Program Management atui Oversight 

DATSD(CBD), with the support ofDTRA(CB), instruc1s the DTRA Comptroller to issue 
eorecution and program status reporting instructions to the operating ageocies. The opemting agencies 
report execulioo starus to the DTRA Comptroller on a monthly basis. The DTRA Comptroller fur­
wards all program funds =tion repol1S to the JNBCDB Secretariat and DTRA(CB) furprogram 
and budget database update and analysis, respectively. DTRA(CB) repoxm execution status f<> 
DATSD(CBD) on a quarterly basis. DTRA(CB) is responsible!<> noti!Y the DATSD(CBD) when 
progrems deviate from or are in danger of not meeting OSD obligation and execution goals. 

The DTRA Comptroller aervea as the fimds manager foe the CB defense program. This office 
issues funding documents, per DATSD(CBD) direction, and perlbrms all coquired accounting fimc­
tions, with the assis1aru:e efthe Army staff which "'l""'enls the Executive Agent. The JNBCDB 
Secretuiat updates the OSD comptroller program and budget databases as necessary after the POM, 
Budget Estimate Submission(BES). and President's Budget (PB~ DATSD(CBD), with-pro­
vidad by DTRA(CB), ensures that the JNBCDB Secretariat is kept informed of all OSD comptroller 
guidance, directives, and schedules. 

1.7 CB DEFENSE PROGRAM MANAGEMENT ASSESSMENT 

ISSUE: In a memorandum issued on 19 October 2001, the Under Secretary of Defense for 
Acquisition, Technology, and Logistics, USD(AT&L) reviewed the current management 
structure of the CBDP and a number of alternatives~ and concluded that estabHsling a single 
Milestone Decision Authority (MD A) would be of great benefit to the process. The 
USD(AT&L) directed the DATSD(CBD) to establish a task force, comprising rep-e­
sentatives from Ser\liee Acquisition Execudves, the Joint Staff, and appropriate OSD 
principals, to develop an implementation plan for a Joint Program Element Office for 
Chemical and Biological Defense (JPEO-CBD).. The task force also will develop any legi­
slative proposal that may be required to conform section 1522 of title SO, United States 
Code, to the proposed, revised management structure. 

SOLUTION: The task fun:e will develop a plan aod appropriate recommendations during 200 

Quartet- FY 2002 regarding implementation of a management structure that features a single MDA 
and a JPEO-CBD. 

ISSUE: In a memorandum issued on 23 November 2001, the USD(AT &L) requested the 
Director of the Joint Staff to form a task foree m assess how to best structure the joint 
requirements generation process for CB defense, and to consider not only the requirements 
within traditional MTW scenarios but also force protection, homeland defense, and 
consequence management This task force, composed of representatives from the four 
Services and Joint Staff, developed recommendations on a Joint Requirements Organization 
for NBC Defense, for JROC approval and forwarding to USD(AT&L). 

SOLUTION: The task force's recommendations. once approved by the JROC, will 
be intagxated into 1he JPEO-CBD implementalion plan. 
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Chapter2 

Nuclear, Biological, and Chemical (NBC) Defense Requirements and 
Research, Development, and Acquisition Program Status 

2.1 INTRODUCTION 

This chapter describes the consolidation of Joint Service non-medical and medical NBC 
defense requirements and assesses how these programs meet the needs of U.S. forces. The discussion 
of requirements and the status of research and development assessments are con:lucted withln the 
framework of the six opemtionally oriented commodity areas: 

• Con1amination Avoidance 
• Modeling and Simulation 
• Decontamination 
• Individual Protection 
• Collective Protection 
• Medical Systems 

There are three principles ofNBC defense as defined in Joint Publication 3-11. Joint 
Doctrine for Operations in Nuclear, Biological, and Chemical (NBC) Environments. The first 
principle, contamination avoidance, includes the a.-ination A voidance Ccmmodity Area, which 
comprises detection and avoidance (bypassing contaminated areas). Individcal Protection, Ccllective 
Protection, and Medical Systems make up the second principle-Protection. Decomunination, the 
third principle ofNBC defense, restores combat power and is essential for sustaining opemtiollB in a 
cootarninated envimnment. The commodily area of Modeling and Simulation has application in the 
odJe, five commodity areas and spans the thi<e principles. 

The threat from the continued pmliferation of NBC weapons creates a continuous need to 
ensure that U.S. fraces can survive, fight, and win in an NBC threat eovimoment The increasing 
danger from these weapons demands that we look for every opportunity to avoid technological 
surprises. Evolving opemtional ~demand that the joint progmm progressively cap1llre and 
levemge advances in teclmology to provide the best in NBC defc!ise equipment fur the forces. . 

The non-medical research. development, and acquisition (RDA) goo! is to equip the joint war­
fighting forces with sufficient quantities of the best available equipment and in the shortest time possible 
to win decisively, quickly, and with minimal casualties. The gcal of the medical RDA is to provide the 
warfighter with medical protection to prevent, or reduce the effects of exposure to chemical or biologi­
cal wmfue ageots. Products intended fur medical pmtection (vaccines, pre-treatment drugs, post­
exposure treannents, diagnostics capabilities) require approval by the Food and Drug Administmtion 
(FDA) befure they enter the distobution chain. If an item is not approvad by the FDA but is 
considered a necessary medical countenneasure, it will be distributed in accordance with regulations 
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as an Investigational New Drug (IND) product As alllhoriwl tmder the Joint Service Agreemeot and 
in cooperation with the Anned Services Biomedical Research, Evaluation, and Management 
(ASBREM) Committee for medica] programs, the Anny as executive agent coordinates, integrates. 
and reviews the DoD CB Defense Program. The results of these reviews, conducted with all Services 
participating, are documented in the Joint Service Modernization and Joint Service RDA Plans. These 
documents fonn the basis for the consolidated CB Defense Program Objectives Memorandwn 
(POM). 

In coordination with the Commanders-in-Chief (CINCs), the Services decide if a materiel 
solutioo is needed to satiszy a requirement fur a warlighting capability. They first examine doctrinal, 
training. or organizm.ional solutions (non-materiel solutions). and when these cannot fulfill the need, 
they seek equipment or materiel solutions through the materiel acquisition cycle. If a valid need exists, 
then the reoean:h and development modernization PI=5S will identiJY techno logical approaches that 
may provide a new system or medical product or upgrade an existing system or medical product 

During FYOO the Joint Service Integration Group documented the Joint Future Opemtional 
Capabilities (JFOCs) in an integrated format merging the medical and oon-medical needs. The pur­
pose of the JFOCs is to identifY and prioritize Joint User (Services and CINCs) far-term future opera­
tional capabilities as expressed in the emerging Joint NBC Defense Con;ept. Priorities of the JFCX::s 
were not changed in FY01. 10e overall intent is to provide enhanced user gujd.ance to the Joint NBC 
defense science and technology (S&T) comrmmity to assist in S&T progrnm planning and execution. 
JFOCs will also support the development of new NBC Defense Joint Mission Needs Statements 
(JMNSs) and fiJtui< Joint Operational Requirement Documents (JORDs). The prioritized list of 
JFOCs establishes a clear link between near and long-tenn Joint NBC defense research and 
development efforts and user needs. Table 2-1 provides a synopsis of the cummt (FYO I) JFOC 
priorities., descriptions, and objectives. JFOCs have become an integral part of the Joint Service NBC 
Defense Modernization Plan and related S& T plans, specifically the Joint Wadighting Science and 
Technology Plan (JWSTP) and the Defense Technulogy Area Plan (DT AP). 

In acconlance with the national stmtegy of achieving and applying technological superi>rily, 
several underlying concepts form the foundation of acquisition rnodemi7.:ltion. The first is the need to 
reduce cycle time in the acquisition of new systems or medical products or the integration of emetging 
teclmologies into existing systems. The use of Advanced Concept Teclmobgy .Demonstiations 
(ACfDs). open systems and an:hitectures, along with the new emphasis on COII1IIlelciaJ. stamards and 
pmctires, allow us to shorten the acquisition cycle time. The program acquisition process reduces 
lifecycle costs through practices such as design-to-cost and concurrent engineering to enswe that 
equipment is t'aSY to maintain and repair even with the inherent complexity in most new systems. 
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Table 2-1. Prioritized NBC Defense Joint Future Operational Capabilities 

1: NBC Battle Management-Capabilcy to access, assimilate and disseminate NBC infor­
mation from throughotrt the baWespace via standard, joint service and automatic information! daiS 
transmission systems. Enhance warflghter protection by providing the crltlcallfnk between 
detection and protection. Commanders at all levels will be provided sufficient, timely lnfonnation 
through early and direct warning. Commanders will ba able to quickly and effectively quantify the 
risk associated with various courses of action and provide real-time display wfth local 3-0 digital 
terrain graphics to portray the current status of the NBC battlespace. 

2: Contamination Avoidance-An enhanced capability to detect, locate, Identify, and confirm 
the presence or absence of any standard or non-s1andard NBC hazard. Significantly improve 
tactical, operational, and strategic NBC situational awarenese; by rapidly detecting, locating, 
identifying, confirming and disseminating NBC and toxic industrial material (TIM) detection 
information to the joint force, 

3: Individual Protection-To protect tnd!vidual members of the joint ioroe., allowing It to operate 
safety, at near-normallevels of effectiveness, while under NBC threat, or In NBC, TIM or other 
environmenla! hazards area 

4: ReetoratloA capabiftty-Enhanced atpa.biUty to provide rapid, effective, and safe removal/ 
neutralizalion of hazards resulting 1rom NBC or TIM contamination to enable restoration of unit 
operational capabilities. Protect and sustain the Joint force by rapidly returning equipment and 
personnel to normal operating modes/efllclencles after exposure to an NBC Of" TIM contaminated 
environment 

5; Collective Protection-To protect the Joint force collectively, allowing It to operate safely, at 
near-normal levels of effectiveness, while under NBC threat, or in NBC, TIM or olher environmental 
hazards area. Enhance filter systems on exlsi:Jng vehicles, aircraft, shipboard, oommunlcations 
vans and other staticlmobile structures. 

2.2 NBC DEFENSE MISSION AREA REQUIREMENTS AND RDA SUMMARY 

As noted previously, NBC defense programs are categoriz<d broadly under three operational 
principles: corianination avoidance; protection, and decontamination. The Services have been 
working closely togelher to IDcrease jointness in ongoing programs for each of these areas. This report 
highlights improvements during FYOI and discusses cooper.Uive eflbrts fur furfuer Joint development 
ofrequimnents. This section !llll1l!IlliJiz the~ in each of the mission commodity areas. 
This clmpterprovides a focus on~ development, and acquisition efforts. Fielded items are 
disoussed -ly in Chapter 3. Detailed descriptions of non-medical dev<:lopmental and fielded 
equipment can be fmmd in Annexes A, C, and D; medical acoomplislnnents are listed in Annex E, and 
modeling and simulation eflbrts are di=ib<d in Annex B of this report. · 

The fullowing sections (23 though 2.7) provide an overview of the goals and timelbenes, 
potential payoflS, and ~orteclmical oballenges for specific commodity area science and technology 
(S&T) elf-. A detailed account ofS&T eff- for all commodity areas is provided in two separate 
reports: {1) the Joint Wmfighting Science and Technology Plan) especially Chapter XII, 
"Counterproliferation ofWeapons of Mass Destruction,." and (2) the Dejen&e Technology Area 
Plan, especially Chapter U, "Chemical and Biological Defense." The Basic Research Plan, also 
provides descriptions of-various supporting scien=----including cbernislzy, biological sci"""" 
materials science, and othe!>-tbat support CB defunse S&T activities. Within the Joillt Warfighting 
Science and Technology Plan and the Defense Technology Area Plan. key projects are defined as 
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Defense Technology Objectives (DTOs). A DTO states specific technology advanrements to be 
developed or demonstrated, the schedule, costs. specific warfighter payoffS (stated quantitatively 
against two or more metrics). and the customers for whom the teclmology is being developed (e.g., a 
specific COllllllllllder in Olie!). DTOs represent only a portion of science and technology bose funding. 
yet represent high priority projects, consistent with strategy and guidance. DTOs provide a key means 
for S& T planning and programming and for fulfilling GPRA requirements. DTOs are proposed or 
updated annually. 

In addition to technology base thrusts supporting materiel development. the CB defense 
technology bose program incOIJl<ll"'tes basic and applied =h. including CB threat agents and 
chemical toxicology, which support developm:nt across multiple rommodity areas. Undemanding 
both established and emerging CB threats drive the overall CB defense program Toxicological 
determination of operationally significant dosages of threat agents is fundamental to developing -
requirements for materiel solutions across all commodity areas. 

Investments are being made in the establislunent of a comprehensive threat agent inftastruc­
ture, to acquire threat agents (beth rerognized and emerging), IISing chemical synthesis, biological 
manipulation. and procurement. Emphasis is placed on the charncterization of the properties of thn:at 
agents needed by Joint Service materiel and medical developers. Emphasis is also placed on develop­
ing appropriate simulants for use in the RDT&E process. Execution and fimding of the work are 
integ!at<d among DoD and DOE perfurmen; and coordinated with the Intelligence Community. 
Deliverables from this program are threat agents. technical data on threat agents, and simulants for 
developmental and operational testing. 

CW toxicology data support all commodity areas, at all levels, including protection, decon­
tamination, and detection Primary data gaps include the lack of complete agent dose-response curves 
and probit slopes. Secondary data gaps include the toxicology of mixtures found in munitions and of 
by-products resulting from agent degradation or decontamination 

A rruJti-year program involving both the non-medical and medical cormnunities is currently 
underway to address the medical and opemtional issues of low level exposures to chemical agents. 
The issues of prevention, diagnosis. and treatment of persistent health effects are central aspects of the 
medical program. The toxicological emphasis is airborne exposure to low concentrations of agent for 
exposure durations extending out to several hours, determination of the lowest chemical concentrations 
that are operationally significant, and characteriLation of the concentration-time re5JX10Se curve. 
Medical emphasis is on the detennination of exposure threshokis for effects from chemical warfare 
agents. The order in which the agents will be addressed is responsive to user input and requirements. 

2.3 CONTAMINATION AVOIDANCE (Detection, Jdennfl<lltlon and Warning) 

1be operational concept of contamination avoidance includes NBC recormaissance, detection, 
identification, warning aOO reporting. Earliest possible warning is the key to avoiding NBC contam­
ination. For fixed sites where contamination cannot readily be avoided and for missions requiring 
operations in a contaminated envirorunent, detection, identification., and warning are equally critical to 
ensure that forces can ( 1) assume the optimal protective posture so that they can continue to sustain 
operations and (2) mpidly identifY and decontaminate affected areas, equipment, and personnel. 
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Sensors fur the individual wadighter and systems capable of detecting multiple agents and character­
izing new agents are being developed. Advanoes in teclmology are being pursued in chemical and 
biological staodoff, early warning detection, miniaturization, interconnectivity, improved detection 
sensitivity, improved interference rejection, improved logistica suppor1ability, and affordability. The 
fullowing sections detail contmnina!ion avoidance science and technology efforts, modemimtion 
strategy, and Joint Selvice programs. 

2.3.1 Contamination Avoidance Science and Technology Efforts 

2,3.1.1 Goals and Timeframes. The goal of contamination avoidance is to provide real-time 
capability to detect, identifY, charnderize, locate, and Wl!ffi against all known or validated CB war!i1re 
agent threats below threshold effects levels (see Table 2-2). To meet near term needs a number of 
sensor t<cbnologies are being optimized while a!temative detection technologies -.re. Mid-term 
technologies focus on developments to improve tactical detection and identification capabilities fur 
both chemical and biological 'i'J3l'fare agents. Far-term science and technology efforts focus on multi­
agent senSOIS for CB agent detection and remoteleady warning CB detection. These fur-term 
oQjective t<cbnologies seek to integrate chemical and biological point and remote/eady warning 
detection modules into a single system. Research and Development (R&D) effurts seek to optimize 
and balance system sensitivity, size/weight, cost, power oonsumption, signature and false alann -
Ultimately the goal is direct integntlion of CB detect= as a singie system into various platfonns, and 
oonnnand, contro~ communication,~. and intelligence (c'I) networks. 

As identified in the Defense Technology Area Plan and the Joint Warfighting Science and 
Technology Pkm, the following are Defense Technology Objectives (DTOs) focused on near and 
mid-tenn science and teclmology goals. 

Ongoing DTOs:* 
Laser Standoff Chemica! Detection Technology 
Chemical Jmagiag Sensor 
Biological Sample Prepamtion Syslem for Biological Identification 
Stand-offBiological Aerosol Detection 
Joint CB Agent Water Monitor 
Biological Warfure Defense Sensor Progrnm 
Activil)<. Based Detection and Diagnostics 
Force Medical Protection/Dosimeter ACTO 
Terrorist ChernicaliBiological ~ 

Completed DTOs (in ACTO Sustaimneot Phase): 
- Chemical Add-On to Allbase/Port Biological Detection ACTO 

2.3.1.2 Potential Payoffs and Transition Opportunities. Future CB detection systems will provide 
the capability to detect, identifY in real time, map, quantifY, and trnck all known CB cmMmina1ioo in a 
theater of operations. This will enable commanders to avoid CB contamination, determlne the reed for 

• Compk:tc DTO description& a~ provided in Volume II, CBDP Performance Plan. 
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and verification of effective reconstitution procedures, and assume the appropriate protection required 
to c<>ntinue fighting and sustain their missioo with minimal performance degradation and casualties. CB 
detection technologies have dual use potential in monitoring air pollution, noxious fumes inside 
enclosed areas, and municipal water supplies. 

Table 2-2. Contamination Avoidance Science and Technology Strategy 

Bv Z002 B 2007 B lOll 
Complete installation oft he Joml Portal . Demonstrate Chemical Imaging Sensor for . Demonstrate integrution of 
Shield biological detection network sensor wide area detection chemical and biological 
systems at CINC fixed site localions and • Complete development of Joint Service ageJlt detection modules 
transition to full production $latus Lightweight StandoffCheminl Agent into a single sewor suite 
Complete demonstration of integrated Detector (JSLSCAD) . Complete fielding ofthe 
point biodeteclion capabiHty (Advanced .. Complete development of Joint Service Block ll JBPDS 
Technology Demonstration) Waming and Identification LIDAR . Complete development of 
Demonstrate lightweight (JG% weight Detection (JSWILOIArtemis) CB water monitor 
reduction) chemical point detecror in the • Complete development of Joint Chemical • Initiate development of the 
laboratory with a capability to detect and Agent Detector{JCAD) Joint Modular ChemfBio 
identity a wide range of chemical threat • Complete development of Block 11 Joint Detection System 
agents and high-threat toxic industrial Biological Point Detection Sy$tem (JBPDS) (JMCBDS) 
chemicals. Demonstrate enhanced aerogel- • Complete fielding ofJBSDS Block I 
base<! biologkalagent sample colle1:tion • Complete development of the JBSDS Block 
capability. rr 
Initiate development of the Joint Biological • Complete fielding of Portal Shield 
StandoffDflection Sy$tem (JBSDS) Block production systems to 21 critical sites 
I 

2.3.1.3 Major Technical Challenges. The major technical challenges are in the areas of biological 
collection, detection and identification. including remote/early warning sensing, improved agent dis­
crimination and quantification, sample processing, inte.tferent (i.e., false positive and negative alanns) 
and ambient biological background rejection, and genetic probe development Size, weight, and 
power reduction of detectors, power generation and conswnption, development of integmted 
biological and chemical detection systems, and the fusion of sensoc data with mapping, imagezy, and 
other data for near reaJ..time display of events are other areas of challenge. 

There are two crilical needs focused on biological agent detection. Current technologies 
require a high level of logistical support and lack discrimination in biological standoff detection. 
The cha.Uenge in reducing logisticat support stems from the dependence on reagents and size, weight, 
and power requirements of the systems. Severa] efforts are aimed at providing minimum reagent 
requirements with higher sensitivity, better stability, and fewer supporting reagents, and scientific and 
ensn-;ng stmtegies to reduce srze, weight, and power requirements, especially in the sample wllec­
tiOJIS components. There are several facJors directly limiting the ahility to discriminate biological agents 
using standoff detection technologies. Key factors include: (I) a lack of fundamenial data in under­
standing the spectral properties ofbiological warfare agents, (2) range limitations due to atmospheric 
absorption, and (3) natural backgroWid interference. Over the last two years, a number of stmtegies 
and concepts have been developed to improve the discrimination capability of stmdoff detection fur 
biological materials. Further efforts in FY02 and FY03 will begin to validate the feasJOilily of providing 
an enhanced level of discrimination of biological material using standoff deJection. 
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The increesed k:!hality and heightened operntional rempo ofthe future battlefield demand 
responsive NBC d<:tection and warning capabilities in Older to reduoo foree degradation caused by 
contanriDation. These capabilitieo-wbicb also enoornpass NBC reconnrussance, detection, ideetifica· 
tion, and reporl:ing--ore ailica! fur foroe readiness and will continue to be emphasiwl by the DoD 
connnunily in the near and~ future. Table 2-3 slu>ws the roadmap of DoD reqWremenls fur 
contamination avoidance. While requirements identified in the ncar-term meet service--specifiC needs, 
those in the mid to fur-tenns demonstrate the increase in joint development and modernization since 
the founding of the CBDP. 

Table 2--3. Contamination Avoidance Modernization Strategy 

NEAR z.tl3) MID I FAR lt-19 

Cbomlul • SUrface oft:gas sampling capability • Improved, aU-agent programmable • hnproved surfil.ee cwl:llminlltion -· (I CAM) autolllKtic pnlnt ~tion; portable monitor 
D~:tection ·Automatic point Oetection ofnetVC and monitor, miniatuR: ~ for • D~liw of CB cornamilllllioo in 

blister agents (ACADA) aircnft interior&; interiOl' ship spaces; water (Joint Chemical BiologiClll! 
• Navy ..ship based fmprovetlautomatic w~ed and ttadci!d vehicles; and Agent Water Monitor, JCBAWM) 

I point defection t:>{TI(frtle/b/ister (IPDS) individual soldiers (JCAD) - • Detection s~ Biological Agent: • Complete development of Block ll ·Automatic point biodctection, to -· Joint Portal Shield ~vide!! ar:t JBPDS - increase number of agents detect and identify; programmable 

"""'""" autmnated network biological detec.tion detl::cted and identified with. increased (JBPDS Block D) 
capability to protect high Vlllue fixed sensltivity, lower false poaitive rales; • Automated, integraled detection of 
Ji~. smaller and lighter with increased both biological and chemical agents in 
• AutOllllll:ic lQog line swwe amt rolillbility. a siiJBic sensor packaie (Joint 

pointlrnobil.e bicdetection to ~t and. ModaW CbcmK.altBiolOJgica1 ~ 
idez~tify blo-agents; pl!)glf!Ulll~i~ble System, JMCBDS) 
(JBPDS Block l) •JCBAWM {Seeab.)ve) 
• Navy-Ship based Interim Biologkal 
Agellt DetecWr (JBAD) 

• Army-Bio/QgU:a/llllegroted Detedion 
Svste,;, fBID:S 

NBCRecon- • Improved NBC Reconnaissance • Ughtweight passive staod-<>1T • Automated biological remote 
n!tisssne~; and Vehicle with remote/early warning and deta:tion fur chemical agent ¥1px& detection and early warning 
CB Remott and data fusion capabilities (M93Al) (JSLSCAD} capabilities (JBSDS Block D) 
SlalKI-off • Limited kmtl nmge pilrlimlate clowl • Add biological detel:ti.CI.II 8lld iden- • Stand-off detection, t'lnging, and 
D=tection detection and tra<;k:ing(LR-BSDS NDI) tification capabilities (JSNBCRS P3I) mapping of chcmiU;l vapors a:u! 

• Ugbt teC011rulissanl!ll vehicle a=ols (JSWILD/Artemis) 
(JSLNBCRS) • Wide area detection 
• Integrated NBC dEtection • Single, fully-integrated 
(point/standoff)Jidentificationl multifuoctiO!llll NBC Recon platform 
llllrllpling (Army-NBCRV Block with NBC Unmanned Ground Vehicle 
JliiAV-NBCRV) System (UGVS) eapabi.lity (IAV-
• Autmrur.ted biological remote NBCRV) 

detection and early warning 
I capabilltie' (IDSDS Block-I) 

Battle • Automated warning find reporting • AutPlnatlc NBC warning lmd • Int£grated and automatic warning 
Management (JW ARN Phase I) ~rting interoperable "'-'lith aU and~!li(JWARN Pha~Ill) 

Systems Services (JWARN Phase ll) 
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Radiation 

Del:ection 
• Arm)'·Compact, digi«Jiwlwli! body 
rudWrlon mmsuremerll (ANIUDR-/J) 

MID ..... FAR lo.t9) 

• St!lml-off radiation dete<:ti>Jn and 

lllWSU<IIment 

• Portable radiation meter 
J_ All prosrums sbow11. an: join\ or mult~.ervice, \ll\lflS indi<:atedm; a Service-unique effort (itlllictred lellt~ 
2. Whcfl: applicable, ~yste~m wllich melll r"'!llill'ments. •ll' listed fWloWi:IJI lbe entry. 

Early detection and warning is the key to avoiding NBC contamination. As a result. DoD is 
concentrating RDA effurts on providing ils warfightm real-time capabilities to detect, ideltiJY, 
quantiJY, and warn against all CB warfare threats below tlm:shold effects levels. Real time detection of 
biological agents below threshold effects levels is unlikely in the :natr to mid-term Current emphasis ~ 
on developing lightweight. automated CB sensors capable of providing enhanced detection and early 
warning of all biological and chemical threat agentS. To meet the needs in the near to mid term, several 
stand-alone detectors and sensors are being developed. Developmental efforts are focusing on system 
miniaturization, improved sensitivity and specificity, agent characterization and nmge. decreased false 
alann mte, and decm>sod operation and support costs. This focus will facilitate tile integJation of 
chemical detectors into personal warfigbter gear, chemical and biological detectors onto various air, 
sea. and ground platfonns, and integration of detectors into automated warning and reporting 
networks. Table A-1 in Annex A provides an overview ofRDA efforts and Setvice involvanent. 

The management challenge involves the coordination and consolidation of numerous detection 
and warning RDA effurts across tile Servi«s. This sl!ategy,led by tile JSMG throogb tile Contam­
ination Avoidance Commodity Area Ma!iager, resulted in the initiation ofRDA efforts which shared 
common technical goals, but were consttained to Service unique requirements. Management organi~ 
zations and initiatives, such as tile Joint Program Offiee for Biological Defense (JPO.BD) aod the Joint 
NBC Defense Board are building Joint Service coordination across the ttMsion area. 

Since tile establislunent of tile Joint CB Defense Program, the JSMG aod JSIG, throogb the 
Contamination A voidance Commodity Area Manager, and with assistance from JPO-BD, trans­
fanned and consolidated 44 separate contamination avoidance developmental efforts into eleven fully 
coordinated joint projects. The Joint Programs are: 

• Automatic Chemical Agent Detection Alarm (ACADA). 
• Joint Cbemieal Agent Detee!Dr (JCAD). 
• Joint Service Lightweight StandoffCbenrical Agent Detector (JSLSCAD). 
• Joint SeMre Warning and ldentificatioo LIDAR Detee!Dr(JSWILD/Atternis). 
• )ojnt Biological Point Detection System (IDPDS). 
• Joint Biological Standoff Detection System (JBSDS). 
• Joint Service Light NBC Reconnaissaru:e System (JSLNBCRS). 
• Joint Warning and R<poning Network (JW ARN). 

• Joint Chemical Biological Agent Water Monitor {JCBA WM}. 
• Joint Portal Shield (IPS). 
• Critical ~~<agents Program 
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2.3.3 Joint Service Contamination Avoidance Programs 

CODSOlida1i<m of Joint Service contamination avoidance program« has been completed All 
detection programs have been remuctured to mret CUireirt multi-Service needs. Table 2-3 highlights 
Joint programs; Service-unique programs are italicized. Detailed descriptions of Joint contamination 
avoidance programs are provided in Annex A 

ChemiClll WMfare Agent CcmtamUzatbJn Avoillance. An ACADA non-developmental item 
(NDJ) is being procured for pojnt detection of ch=ical (nerve and mustard) agent vapors. ACADA is 
suimble fur many vehicle-mounted and man-portable applications. A shipboard version of ACADA, 
which addressco unique shipboard inlerf""""", is being built to provide the Nary with an intorim lll<ln­

ik>rillg capability un1il JCAD is fielded Tha lmproved ~cal Agem Monitor (ICAM) is belng 
procured and fielded foc post attack monitoring of chemical agent vapors. The !CAM is three times 
more reliable than its predecessor and much simpler and cheaper to repair. Both the A CAD A and 
!CAM will be replaced by tOO JCAD. 

JCAD provides point chemical vapor detection and is in Phase II (Engineering and Manothc­
ruring Development, EMD) of the acquisition cycle. JCAD will function as a cb=icaJ point derection 
system in on:Jer to accomplish a variety of mission requirements on multiple service platfonns. The 
requirements are fur the detector tn be considenbly smaller (within 40 cubic incbes) and lighter (21bs. 
or less) than the ACADA and tn be configurable for a variety of applications, such as individual 
soldier detectors, post-attack monitoring, shipboan! cbanical agent monitoring, speci;U operations 
forces applications, and aircmft interior detection. JSLSCAD provjdes passive stmdo~ on-the-move 
detection of chemical agent wpor and is in Phase n (EMD) of the acquisition cycle. Tha JSLSCAD 
program is a joint program with a Joint Operatioual Requirements Document (ORD) approved by all 
Services. The basic JSLSCAD system (Operator display unit, scaoner and sensorleleclronics module) 
will weigh app=imately 50 prnmds and occupy approximately one cubic fuot Tha system may be 
modified to accomrmdate a variety of requirements, including a 360" x 60° scan.ner for Annored 
Systoms MO<k:mi<ation applications (tracked and wheeled veldcles), a 60" furward looking scaoner 
for Marine Colps helicopters and a gimbal mount foc onmanned aerial vehicle (UA V) con1!onination 
avoidance roles. The Air Force's primary use for this system will be in air base defense. The Navy will 
inslllll JSLSCAD on shipboard and airborne platfo!DIS and at high priorily oversea installations. This 
sysfem will be fui!y evaluated by all1he Services during EMD. 

In the near-term, the Anny, An- Force, and Marine Corps have agreed tn focus on the 
development of a Joint Service light NBC Reconnaissance System (JSLNBCRS). The proposed 
system will consist of a sui1a of detectors required for a specific mission that could be easily inregrated 
into the platfunn of choke Gurently two configuxations are proposed: a light and a medium version, 
tn fuiiiii expeditionary and aonored mission profiles, respectively. Tha M93Al NBCRS fulfills beavy 
requirem-. Tha M93Al NBCRS is being upgraded tn include a chemical standoff detection 
capability and other electronic improvements including dats fusion. 

In the far-tenn, the Anny, An- Fon:e, and Marines have agreed to a Joint Chemical Biological 
Agent Water Monitor (JCBA WM). JCBA WM is a system that will detect the presence of contam­
inants in potsble water. A requirement for an agent water monitor bas been idetnified by the Anny, Air 
Force~ and Marines and a technology base program. is underway. The operational scenarios defined in 
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the JCBA WM ORD include source water, water distributions systems, and verification of water treat· 

ment. The Anny and Air Fon.:e have identified a need for an early warning and identification detector. 
The Joint Service Warning and Identification UDAR Detector (JSWILD/Artemis) is a technology 
base effort to address this problem. JSWJLD/ Artemis is a laser-based standoff detection system 
being developed to meet the need for the detection of chemical liquids, aerosols, and vapors. Although 
this system is much hea\'ier than its passive counterpart (JSLSCAD1 it provides the ability to detect 
chemical agents in aD foii118-liquids, vapors. aerosols-as well as mapping and ranging information. 

The integrnred multifimctional platform techoologk:s developed for the Inrerim Annored Vehicle­
NBC R=nnaissance Vehicle (lA V-NBCRV) will be levemged to develop the NBC Unmanned 
Ground Vehicle (NBC-UGV). 

Biological Warfare Agent Contamination Avoidance. Cwrently. the Joint Program Office for 
Biological Defense (JPO-BD) manages the fullowing biological detection efforts: 

(I) Joint Biological Point Detection System (JBPDS), Bloek I and IL 
(2) Joint Biological Stm!doft"Detcction System (JBSDS). 

(3) Joint Pot1al Shield (JPS). 
(4) Critical Reagents Program. 

( 5) T eehnology TmnsfC>" Pmgrmn. 
(6) Biological Integrated Detection SystemS (BIDS NDI and P31). 
(7) lnterim Biological Agent Detector (IBAD). 

Currently fielded systems include tOO Navy's rapid prototype shipboard detection system 
(IBAD). the Joint Porta1 Shield that provides an automated networked biological detection system, 

and the Anny's land-Oa.ed S)IStem (BIDS-NDI and P31). The Anny's LR-BSDS NDI is a helioopter 
mowrted inftared UDAR system for the detection, ranging and tmcking of aerosol clouds thct may 
indicate a biological warfare (BW) attack. A reevaluation of the user's requirements has Jed to the 
termination of the follow-on effort, a P3I version called the Counterprotiferation (CP) LR· BSDS .. 

The Air Base/Port Biological Detection (Portal Shield) ACID was developed and has 
demonstrated the capability of an automated network of biological detection systems to protect high 
value fixed sites against BW attacks. The system consists of a variable nwnber of biological sensors 
forming a network under the command and control of a centralized command post computer (CPC). 
The CPC communicates with and monitors the operation of each sensor. The sensor can detect and 
presumptively identifY up to 8 biological warfare agents simultaneously in less than 25 minutes. The 
system netwmi< increases the probability of detection while decreasing fulse alanns and consumables. 
The Joint Portal Shield (JPS) has been deployed to a total of nine sites in Southwest Asia (SWA) and 
Northeast Asia (NEA). Twelve additional sites will be fielded with Portal Shield production systems 
by 2QFY02. JBPDS will be produced to meet each of the four Services' needs for an integrated 
biological point detector. This progmm is developing a standard biological detection suite that will be 
integrated on Se.vice designated platfonns. Fieldlng of the JBPDS Block I is schedoled for 3QFY03. 
In response to the national emergency, PM-JBPDS has deployed a network of 8 Block I JBPDS 
systems in the National Capital Regioa These LRIP Phase I systems were deployed in a commercial 
ttailer confignrntion that was jointly developed and produced by the PM-JBPDS and the Edgewood 
Chemical/ Biological Cent.,. (ECBC) ofthe Soldier, Biological, Chemical Command (SBCCOM). 
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These systems, refum:d to as lhe Homeland Defense Trailer (HDTR), were deployed November 28, 
2001 and were fully opermiona1 on December3,2001. This deployment may serve as amelhod to 
collect additional effi:ctiv""""' and suitability data to support 1he aoceleration of an Atmy-ooly 
operational test and evaluation m June-July 2002 (IOT&E for the other SeMces will take place on a.­
about Octcber-November 2002). 

In addition, the Critical R-Program (CRP) supports all se:viees within DoD to include 
DoD first responder.; and NATO coWltries. The CRP consolidalos all DoD antibody, antigen and 
gene probe/primer developments and requirements. The CRP j, !asked wtth ensuring the availability of 
reagenfs oritinal to the development, rest and opemtion of biological defunse systems; supporting 
resean:h, development and acquisition efforts to ensure the best possible - are available against 
current and emerging threat ag<:m and proWcing Hand Held immunochroma1ngmphic Assays 
(HHAs) and DoD Biological ~ling Kits. TbeCRP also main1aios a rigorous quality assumnce and 
quality control progmm and ensures the sewrity of the aforemenlioand CRP products. 

The Critical R-Progmm (CRP) ensureslhe quality, availability, and security ofBW 
-·Hand Held Assays (HHAs) and DoD Biological Sampling Kits, wbich are critical to !he 
successful development, rest, and opemtion ofDoD biological warfure detection systems and medical 
biological products. The prognun main1aios an R&D effort to ensure the best possible reagents are 
available fur use against bc1h current and emerging threats and to iru:lude acalysis of COJlllDOlcially 
available reagents and technologies. The CRP bas instituted a program-wide quality assumru:e 
program and addresses relevant security issues. The CRP consolidates all DoD anlibody, antigen. 
gene probe/primer, IIHA, and DoD Biological ~ling Kit deve~ and requiremeots. The 
CRP currently bas-and HHAs to detect 10 BW threat agenfs from !he TIF-6A threat list. The 
CRP provides required reagents and HHAs to support fielded DoD BW detection systems (BIDS 
NDl and P3l, XM-99 Joint Portal Shield, ffiAD, and DoD Biological S-ling Kits) and 
developmental systems (JBPDS}, as well as the detection needs of other Federal Agencies and 
NATO allies. The next three years~ the development of 12 edditiooalreagenls to support the 
developtoent and fielding of JBPDS Block 11 and !he development of environmental and diagnostic 
molecular reagents for lhe JBAIDS. Outlying years will fucus on !he development of resgents to 
identify new and emerging threats and on the procurement of improved reagents to replace older 
stocks. 

From 5--29 September 2000, the .JPO..BD, in conjonedon wilh lhe United States European 
Command (USEUCOM), conducted a technical and opemtional assessment oflhe Jomt Biological 
Remote Early Warning System (JBREWS) ACTD. The JBREWS ACTD was~ of an 
integmted suite of ~ts, organic to a tactical unit, designed fo detect, idemi.fY, and wam of 
on/off- point biologicalauacl<s (e.g., Scud missil .. ). The principle finding from 1he......,., 
was that JBREWS \V8S not successful in demonstrating the required capabilities with sufficient 
functionality, reliability and maturity to warrant considemtion as a residual wilhin lhe opemtiona!IIIlits 
onder USEUCOM The JBREWS ACTD was oompleted in Jaouacy 2001 with oo residoal equipment 
fielded 

In the mid-term the .JPO.. BD will develop the JBPDS Block IT. This opermionallevel 
biological detection system will provide sigcifieant enbaru:ements in mnnberof agen1s delocttd and 
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identified Wllh mcreased sensitivity and lower false positive r.ues. The symm will be smaller and lighter 
wilh increased reliability. The JPO-BD will also begin development of the "'"" gonemtion biological 
standoff detection system. The Joint Biological Standoff Detection System (JBSDS) will be the first 
joint biological standoff detection program. JBSDS wilt be capable of providing near real time 
detection of biological attacksrmcidents and standoff early detection/warning of BW agents at fixed 
sites or when mmmted on multiple platforms, including NBC reconnaissaru:e platforms. It will be 
capable of providing standoff detection. ranging. tracking. discrimination (bio vs. non-bio) ofBW 
aerosol clouds for advanced warning, reporting and protection. JBSDS will augment and integrate 
with existing biologica1 detection ~ to provide a biological detection network capable of near 
real time detection and warning, theater-wide, to limit the effeds of biological agent ha2luds against 
U.S. forces at the tactical and operntionallevel of war. The JPO-BD will 1Uie an evolutionary 
acqllisition strategy fur !he JBSDS prognun wilh block developments. JBSDS Block I will provide an 
mitial operationally useful and supportable capability in as short a time as possible. JBSDS Block ll 
wiD operate on the move, increase range and sensitivity while decreasing weight. power, and size over 
the JBSDS Block I. 

In !he fur-tenn, chemical and biologicalderection will be integnlted into a single system. The 
Joint Modular Chemical and Biological Detection System (JMCBDS) is envisioned to be modular, 
~ tm>lti-reclmology, automated system capable of detecting all CW/BW agents. The 
JMCBDS is envisioned to integrate advanced chemical detection with miniaturized biological point 
detection capabillties into a single system. It wm automatically wam troops and provide fused sensor 
data to JW ARN. 

2.3.4 CB Battle Management 

The Battle Management area seeks to develop the capability to use automatic colJection and 
fusion of medical and no:n--medical infonnation from all CB defense assets throughout the battlespace 
and integrate that with other relevant battl!:SpaCe infcnmation and C"I systems. It will integrate threat 
information, CB sensor and reconnaissance data. protective posture, enviromental conditions. and 
other data pertaining to the CB conditiona in !he banlespace. The end result of Ibis capability is the 
"'Pid dissemination and display of opemtionally meaningful infonnation to comtnanders and llllits at all 
levels to support decision making related to joint force protection, restoration of operntional tempo, 
and casualty care treatment. 

Warning and reporting is a critical component of this capability. It provides the critical link 
between CB detection and CB protettion and provides situational awareness to the commander. 
Warning arxf reporting provides the hardware and software to connect detection systems into the 
overall command and control architecture. Additionally, it provides modeling and simulation capabil­
ities to enhance hazard forecasting and assessment The goal of warning and reporting is to provide 
sufficient, accurate, and timely infonnation to commanders at all levels through early and dirt=ct wamin8 
capabilities so they asswne appropriate proiective postures and develop options to continue mission­
essential operations. 

The Services have agreed to expedite development of this capability by integmting ongo~ 
hardware and software into a Joint Warning and Reporting Network (JW ARN). This network will be 
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compattble willl, but not duplicate, all c'! equipment, both cwrent and deveklpmental. The JW ARN 
Phase I effort began &!ding the lim version of sollvrore in FY98. The JW ARN Phase II EMD eflbrt 
"'"'""""""'in FYOJ. This will address hardware and sollvrore integmtion onto SeJVice designated 
platfurms and instillation at fixed sites. 

An int<gnated warning and reporting networl< will ellbance the ovemll approach used in the 
chemical biological defunse .-gy. The enhancemenls will come finm a warning and reporting 
nelw<llk that is linked lD numerous point detectms, such as JCAD, wbich can identitY and quantitY 
chemical threats, and which are cned by early warning systems, such as JSLSCAD and 
JSWILD/Anemis. The infonnation finm all the sensor S)'SIOmS in the opetational theater becomes 
available 1D various connnand levels with appropriate levels of resolution detetmined by the command 
decision needs. For example, a fixed :tilcilhy commander can determine the approp-level of 
protective posture by monitoring the direction of an ongoing attack or the effects of weather in moving 
contamination in a post attack situation. 

2.3.5 Other Contamination Avoidance Programs 

Various detection and wanrlng requirements have unique mission profiles and technical specifi­
cations. While in some instances the development effort may leverage the technical achievements of a 
closely tclated dorection and warning project, the applicatinn beyond its intended mission is limitl:d 
and acconlingly supports only one or a few a specific requirements. The Navy awanled a production 
conttact inFY97 for the Improved (chemical agent) PointDerection System (IPDS), and began 
installation in fY99. IPDS is used to autornatically detect and alann in the presence of chemical agents 
in vapor furm and will provide cootbruoos dorection and alarm capability in the harsh shipboard 
environment The IPDS replaces the existing shipboard Chemical Agent Point Derection System 
(CAPDS), improving detection thresholds, I'C5pOl1Se time, rejection of shipboard interferents, and 
adding the capability 1D detect mus1md agents. 

The Marine Corps is conducting a Force Medical Protection/Dosimeter ACID, the goal of 
which is to develop an individually warn sampler that can measure and archive exposure levels of 
chemical and biological agents. The objectives of the system are to warn the wearer, provide reaJ..time 
analysis of chemical agents, and trap biological agents for later analysis. 

2.3.6 Defense Advanced Research ProJects Ageney CDARPA) Programs 

1:lJ.re are fuur related prognuns currently ongoing witllin DARPA that contrilmte to the 
development of advanced sensor technology: BW defunse environmental sensoi8, tissue· based 
biosensors, microfluidic molecular systems, and pathegen genome sequencing. 

DARPA BW Defense Environmental Sensors Program. DARPA is developing technologies to 
enable bioagent derection and identification. Tecintologies using univmal polymeiase chain reaction 
(PCR) probes are being developed 1D permit the det<:ction and identification of known threats as well 
as lD providC significant porential fur identiiYing engineered agents Enhanced multiplexing is being 
developed 1D reveal BW agent fumily, genus, and species on a single chip. The chip is structured 1D 
take advantage of the environmenml hiemrchical phylogenetic classilkation of microorganisms. A mass 
-is being miniaturized fur porential =in identi!Ying BW agents and contarninan!B without 
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tile use of!iquids. A desktop mass spectrometer using an infrared (IR) laser analysis of tile biological 
sample has been developed and commercialized by DARPA for analysis ofbiological agents. These 
systems will be automated for unattended operati:m.s. Detection teclmologies that provide infoiiillltion 
on BW agent pathogenicity, antj..biotic resistance and viability are also being developed under the 
DARPA biological detection progmm. 

DARPA Activity Detection Technologies Program. DARPA is eq>loring the dt:velopment of 
activity detection systems which report on fimctional consequences of exposure (mechanism and 
activity) to a wide spectrum of chemical or biological toxins, whether they are living or dead, or 
whether they have been bioengineered and are currently undetectable by other means (antibodies, 
nucleic acid sequencing). These systems incorporate enzyme based, cellular or tissue based assays, 
and a number of technical issue• are being~ in the p!'OBlllll1 including(!) the fabrication of 
biocompatible matrices and interfaces for the long~ term retention of cell and tissue function, (2) pattern 
recognition from critical pathways respoilSlble for the processing of toxins, (3) sampling strategies to 
accumtely extract and present the toxin from air, liquid, or solid samples, and (4) systems integration 
into a fUnctional device. One current focus of the progmm. is the use of neuronal and immunological 
cells and tissues as detectors for such devices. Engineering of cells and tissues of these origins, 
including stem cells, is proceeding in order to optimize sensor performance requirements and fabrk2te 
prototype devices for testing and evaluation 

DARPA Microjluidic Molecular Systems Program. Micro total analysis systems are being devel­
oped through focused research on microtluidic. chip~ scale teclmologies. Automated sample collection 
and sample preparation are key front-end processes for early biological agent detection, whether it is 
by immunoassays, DNA assays. or tissue-based assays. To scale down these processes into mini­
ann:i2:ed, multiplexed detection systems, microfluidi.c chip-scale COillX>nents need to be developed. 
Microfluidic oomponenWdevi= currently being developed by DARPA inc!U<le chip-scale 
micropwnps/valva, particle sepannion filters, fluidic :interconnects. fluidic manipulation ofhybridized 
microbeads, controlled mixing/dosing, etc. Several demonstrable handheld prototypes, such as a 
programmable microfluidic system for remote sensors, are currently being tested. 

DARPA Pathogen Genome Sequencing Program. DARPA is 5CqUCilcing the genomcs ofhigh 
threat BW agents. This effort, undertaken with broad community interaction, will support DARPA 
BW Defense research activities and is intended to satisfy the needs of DoD components, the 
Intelligence Conununity. and other governmental organi22tions. Interest is focused on BW pathogens. 
and selected non-pathogenic near neighbors thought to be important to establish a basis for low false 
alarm detection and identification. The work also cortributes tfl the development of advanced 
tmconventional pathogen countenneasures. 

2.4 MODELING AND SIMULATION (M&S) 

Chemkal and Biological Defeme (CBD) Modeling and Simulation provides tool. for tile 
Warfighter to fundamentally understand a specific challenge and evaluate proposed solutions. It is 
intended to provide the warfighter ~a full spectrum of capabilities to perfonn hazaid analyses. 
operalional effects analyses, simulation based acquisition, and accurate !mining when the use of live 
chemical or biological agents i• not available due to !ega~ ethical, financial, or other """""""ts. 
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Modeling and simulation is used to provide situational awareness, to provide hazard warning and 
prediction, and for planning or modification of operations. In the future, modeling and s-.,;on will 
be used to provide warfighm and decision makers at every level of command with the abili1y to 
analyze COJISeS of action immediately prior to or in concert with combat need. ln addition, modeling 
and simulation infonnstion systems aid in the assessmmt of Joint Service doctrilre, !mining, materiel 
development, and equipment design (i.e., Simulation Based Acquisition). They are alJJO used in 
warfigbk:r tnrining and the tnrining ofbsttle slafiS using lmger oonflict simulations. In the latter aspect, 
they are used to perfonn and support analysea of CBD opei>tions within the context of larger militmy 
opei>tions. MOOels are alJJO critical components of sensor systems, such as the Joint Warning and 
RepornngNetworl< and Command and Control (C2) systems that function by laking sensoroulput 
signals and proceasing them into meaningful oommand in!inmation. It alJJO supports simulation based 
acqW.ition in the development of critical NBC defunse capabilities. Modeling and simulation is 
easential to reduce costs, shorten development schedules, and improve syst= performance. Thos, 
models and simWstions can be either S1alld-aloru: systems or imbedded within other aoftware and 
hardware sys1emS. 

The following sections provide a summaty of modeling and simWstion scieru:e and technology 
etlbrts, modernization stmregy, and Joint Service Prognnns. 

2.4.1 M&S Science and Technology Efforts 

M&S rechnology base etlbrts are provided by a refucused hnsiness area-lnfonnatlon 
Systems Tecintology. This bnsiness area includes four sub-areas to fully meet the JFOC. required by 
the CINCs. The JFOC. focus on capabilities to provide improved battle management, 
cbaracteri:!ation of the CB environment, infurmation systems, and simulation based acquisition. To 
provide improved chamcterization of the CB environment, efforts are oontinuing to provide advanced 
hazard assessment methodologies, address specifio environmental flow regime issnes (such as high 
altitude and uroan 1Iansport and diffusion (T &D) methodologres) and support fust principles physics, 
chemistry, and meteorology efforts. Battle Management in!inmation systems technologies are 
addressing operational effects and processes for fixed site sllnulations. as well ~ aclvancai in conflict 
simWstion methodologies and di9:ributed infonnation systems. The 1echnology base effurts alJJO 
collahorate with the weapons effects, medical and lmger DoD Modeling and SirnWstion communities 
to address source term and toxicology, interoperability and architectural issues. [NoTE: Dispersion is 
the combination ofT &D. T&D only refers to the airl>orne behavior of a oontaminant. The DoE uses 
transport and fate to address additional physical processes. HI!22I'd assessment inclUdes all of these 
factors~ plus the inclusion of soun:e chamcteri7ation and toxicity.] 

2.4.1.1 Goals and Tlmeframes. 

The goals ofCBD M&S science and tecintology ef!Orts are as fullows: 

• support the warfighter directly through existing c"r networks and infonnation systems, 
• support the operational and national command authority with CBD environment decision 

systems, 
• sopport DoD level !hester and warfilre sirnWstion efforts, and 
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• support mataiel acquisition prognuns with Simulation Based Acquisition (SBA) tools and 
mch.itectures. 

Table 2-4 shows specific effurts supporting theses goals. C=t modeling capabilities are 
designed to support warfighter efforts to conduct scenario simulations prior to engagements and to 
train in a realistic manner. R=nt advances allow CBD plaming to be fOlded into larger conflict 
simulation and consequence management tools. SBA tools will be used for detectors in conjunction 
with other CBD environment models to assess acquisition strategies for several Service/Joint detector 
and platform acquisition programs. The next genemtion T&D methodologies will provide a~ 
fidelity capability, which will allcw the warfighter incn:ased flexibility and more responsiveness to 
threat and hazard predictions. The fur-tenn capabilities will include a near-rea~tirne openatiooal hazard 
prediction capability. An ongoing effort in modeling is the incmponrtion of sp<cific advances in the 
characteristics of contallllnation avoidance, decontamination, medical and protection systems into 
models so that warfighters are able to evaluate and plan for advances. rnregmted conflict simulation 
capabilities are also envisioned to meet theater and strntcgic simulation lXqllirements. 

Table 24. Modeling & Simulation Sdence and T~hnology Strategy 

8 1002 
• Demo improved VLSTRACK 

Version 3.1 
• Continue efforts with MESO 

and CBW -CFX technologies 
• Dcmo·Fixl:d Site (STAFFS} 

capability 
• Demo multi-fidelity M&.S 

capability 
• Initiate JEM a1;quisition 

program 

8 2007 
• Demonstrate and transition MESO 

and CBW -CFX methodologies to 
JEM 

• Demo and transition STAFFS and 
NCBR Simulator to JOEF 

• Demo and transition JMNBCDST to 
JOEF 

• Detection SBA application 
transitioned to VPS 

• Collective Prot-.-ction SBA 
application to VPS 

• VERTS triUisitioned to TSC Block 1 

2012 
• Demonstrate advam:edsystem 

architectures for JEM and JOEF 
• Demo real-time, course-of·action 

decision making op[ions technology 
• Demo Micro scale wea!her forecaSI 

hazard prediction capability 
• Demo mobile forces CBD ops effects 

capability 
~ Demo emerging advanced info 

systems technologies 
• Decontamination SBA applications 

transitioned to VPS 
• Provide VLSTRACK. HPAC 

and D2PC methodologies to 
JEM • Demo emerging advanced info 

b._.._.__.._._._._._d6~~''Y~''~''~m~t~••h~n~o~loi'~·,~,---------"-==-=---=-=-=-=-=-=-=---' 

Defense Technology Objertives (DTOs) with an M&S focus include DTO CR43, Chemical 
and Biological Warfare Effect• on ()p<rntions, and DTO BE.IO, High-Resolution Meteorological 
Nowcaming for ChemicaVBiological Hazard Prediction. This objective is to develop a general­
purpose model of the operations of large fixed· site facilities [air bases., aerial ports of debarkation· 
(APODs) and seaports of debarkation (SPODs)], with the capability to represent chemical and 
biological warfitre (CBW) anacks and their operational impacts. 

2.4.1.2 Potential Payoffs and Transition Opportunities. Future CB M&S systems will com­
plement C4ISR systems with a level of situational a-wareness Wlknown at this time: accumte 

information. knowledge. and predictions of threats, the environment, operntional alternatives and 
effects in real time, acceleiated time, or as required. This will enable commanders to centro! the battle, 
aoalyze the need for CBD actions, verilY effective deployment ofCBD assets and reconstitotion 
procedures, and assume the appropriate protection required to continue operations and sustain their 
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mission with minimal perfunrumre degradation and casualties. CB M&S reclurologi<S have dual use 
potential predicting and IespOI1ding 10 civil support """"" such as 1m'orist activitietl, :Dr pollution, 
Toxic lndustriol Chanica! and Toxic lnduslrial Marerial (TIC and TIM) releases both outside and 
inside enclosed areas, and municipal water supplies. The key payoffi ofM&S include; 
(I) ccmmanders and battle Slllffs better trained and able10 analyze aJrernate courses of action with 
advanced simulations, (2) less confusion and more consistent decision making via use of a federation 
of analytical and real thne CBD <21viromnent M&S tools, (3) CBD systems and operational cnncepll; 
that match requirem-more closely because warligbter feed back is csptured earliec in the 
development cycle~ the tenets ofSBA, and (4) advanced ha:zard prediction and human effects 
modeling that has dual use potential in aiding civilian responden'"' plann= 1<> px<pare fur or respond 
to terrorist attacks and industrial accidents. 

:1.4.1.3 Ma!or Technical Challenges. The llllliortecbnical cballenges for M&S include the 
following (I) modeling and wlidating the effecl> of complex and urban remrin on CB hamds, 
(2) modeling and validating high altitude tbreot intl%cept effects, (3) modeling and validating human 
effecl> and small unit behaviors in a CB enviromnent, (4) modeling and validating effecl> ofinw level 
and long !elm exposures, (5) effi:ctively quantifying the effecl> that CBW has on complex £xed site 
operations, (6) integnalng CB effecl> and opemtions with C41 systems for training and opemtioos, 
(7) inlajecting CB effects inl<> oombat and !llllteriel evaluation simulations with adequate fidelity 
without bringing the simulations 10 a Sllmdstiil, and (8) developing engineering level models ofCBD 
equipment that can participate in distributed simulations to support SBA from inception to system 
retirement. 

2.4.2 Modeling ed Simulation Modernization Strategy 

During FY2001, the JSMG and the JSIG px<pared a Dmft Modeling and Simulation 
Master Plan that delails the IIlOderni2lllion straregy and RDA effurts for M&S within the CBDP. The 
Master Plan will also highlights coordinetion efforts with other mgani2ations throughout the 
Depadment. As a IOsult of the~ responsibilities heing assigned to the DATSD(CBD) in 
November 2000 for all DoD CBD M&S efforts, there were several key changes to the CBD M&S 
prognun overthepaat year. The CBD M&S program includes efforls from basic~ through full 
scale engineering and manufuctming development. This is in coniiast 1<> paat efforts that were limired10 
technology development and the fielding and support of technology products by the scientists who 
created them. Guidance provided hy the DA TSD(CBD) in January of 200 I directed the initiation of 
the :lim M&S acquisition program, the Joint Effecl> Model (JEM). This progrom is based upon the 
proven tecintologies of e>cis1iog agent ha:zard iiSBeSSille!lt models and tint enrerging operational 
requirements document, which articulates the Joint Service needs. The JEM program achieved 
Milestooe A in May 200 I. With the start up of this initial M&S acquisition p-tint Services and 
CINQ; will receive a sy5ll:m that not only meets thcir needs, but that will e!so receive tmining sq>port 
in the future. It e!so m:ales the ttansition progtam for emerging tochnologies and capabilities I<> assure 
the warligbter that they receive the best capability, for the best value, at tint earliest time. 

This yesr e!so saw the introduc<ion of tint Joint Operational Effects Federation (JOEF) 
program into the POM process. This is a milestone in that JOEF will be the 81Xplisition progmm to 
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address the entity-based operational analysis requirements. JOEF will initiate and coorrlinate all etlhrt5 
a5SO<Urted with providing the warlighte' with the infonnation system t<qUired 10 premct the operational 
consequences of a given CB ha7Md event. JOEF will use JEM to predict or analyze the nature of the 
hazanl area, but will talre that infonnaticn and use a fedennion of other mo<lels and simulations to 
meet a specific operational commander's or other authority's needs. The combination of JEM and 
JOEF will meet the entire "\'<ccfUU1l of the users needs f"' analytical M&S sy_,., 

Table 2-S. Modeling and Simulation Modernization Strategy 

NEAR .,.., mD .... FAR FY1~19 

Haurds • Counterforw hazard prediction (HPAC •llllegnted VLSTRACK, HPAC, • Multi-fidelity hu.ard 
Anai)'Si~ 4.0] snd D2PC hazard prediction and prediction. to move at will from 

• PaM.ive defen~ hazard analysis effects ~;apahility (JE\t Block l} global, to theater, to battle, to 
(VLSTRACK 3.1) • Increase capahilitylo anai}'T.e building, to individual scale 
• High altitude interuptanalysis (PEGEM) hiah altitude intercepts and urban analyses {JEM Block 3) 
• Urban ~:~~vironment analysis (MIDAS-AT) environments {JEM Block 2} • Mi~:ru-scale event analysis 
• CONUS f~~~:ilities .analysis(02PC) (JEM Block 4) 

Opaational • Fixed sire alllllysis (STAFFS) ·l~tegratcd fixed sire and med.IC!ll • Mobile fofCil!J Rmulations 
F.ffects • Medi<:al n:souro:~ analy!iS (l."RESTJ simulations with rNARS and im:11rporated into the f~ticm 
Analysis • MOOile foil'~ analy5is (NCBR Simulattn") JSIMS (JOEF Block I) (JOEF Block 2) 

• Automated C41 system 
intellflllion CJOEF Bloclr. 31 

Simubtion • Navy-Ship hued a!llllysis (CWNavSim) • Oeleelion (VPS Block I) • Protection and 
B=d • Poinl and stand-off detector systems • Biological detection and decontamination (VPS Block 
Ac<jlrlsition (NCBR S1111ulator) idenrifJtation ~:apabilities (VPS l~) 

Svsrems BJ~k2) 

Tru.ining • Virtwl Emergem:y Response Training • VERTS Capability •Integrated training sys1ems fot 
Simulation System capability (VERTS TSC') (TSC Bloc:b I and 2) battle staffs and commanders 
Systems •Individual and crew haining (TSC Block 3) 

syStem~ (TSC Block 2) 

Analysis and training are the keys to being prepared for and responding to a CB event. As a 
resuk, DoD is concentrating RDA efforts on providing its warfighters and decision makers with 
analytical sy_,. to premct or forensically analy.re events and COU1WI of action fur the full "\'<ccfUU1l 
of CB threats. In the near term, efforts are focused on taking advanlage of our decade of technology 
development in hazard assessment methodologies to provide interim accreditation for a number of 
analysis regimes. In addition. efforts in operational effects and SBA will be prepared to transition to 
full scale development progmms. In the mid-tenn, first priority has been given to trnnsitioning the moot 
mature technologies to the new start JEM and JOEF programs. These will provide accredited, 
common use hazanl infonnation systems by the yem 2005 and 2007 respectively. Largely due 10 the 
maturity of the tcclmologies, requiremeniS and the visioo f"' them, the SBA and Training Sy.aems 
Capability (TSC) will be ..tdressed behind those for analysis. Howev..-, both SBA and TSC are also 
fimctionally and strucrunilly dependent upon the analyticaJ systems so a delay in their start is 
appropriate. Table B-1 in Annex B provides an overview ofRDA efforts and Service involvement. 
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The management challenge involves the coor<lmation and cansaiidation of mnnerous previously 
UJlJ:OOit!irurt RDA efforts across the Services and Agencies- This strategy, led by the JSMG through 
the M&S CAM, established in April2000,lms already resulted in the initiation of the above 
mentiooed Joint Service RDA efforts. 

2.4.3 Defense Advanced Research Proieets Agency IDARP Al Programs 

DARPA Sensor Integration and Modeling for Wological Agent Deteetlon (SIMBAD). This is 
a combined program ofhardware mtd software. DARPA is investigating various biodetection ~ 
nologhls and is developing the sinm!ation tools to be able to evaluate conceptual systems against 
postulated reasonable attacks. The goal of the program is to develop well characterized, optimized, 
fully integmted BW and CW ageot sensor systems by maturing current and emerging senror 
technologies, and developing new teclmologhls as required. BW agent sensor systems are the primary 

goal, with CW agent sensor sy&=s a secomazy goal. The ultimate product ofSIMBAD is one or 
more fully integmted and well-cbamcterized sensor systems capable of responding to the threats 
defined during the dumtion oftbe SIMBAD program 

As part of achieving this goal, sevezal other supporting goals must be achieved. These are 
(I) to develop engineering models for the widest possible army of current and emetging CW and BW 
agm sensor systems at a level of detail thatpennits beth component-level and systm>leveloptimi2a­
tion and performance prediction, and (2) to develop protocols for validation of beth the component­
level and systorn-level senscrs and sensor models. This validation must include models, experlmental 
model validation, and direct experimental validation of sensor perfunnmce. Innovative methodologies 
foc charncterizing sensor performance against live agmts and real clutter, inteiference and 
bru:kgrounds are an importaot element of the SIMBAD program. 

Finally, sensors can only be developed, optimized and evaluated in the context of specific 
threats to which they are designed ro respond. Therefore, severn! othat supporting goals of the 
program are (3) ro develop a sufficiently detailed engineering description of the threat-correspcndlog 
to several realistic scenarios----to support both measurements and prediction of sensor component and 
sensor syslem response to this threa4 and ( 4) to evaluate (using measurements and predictions) beth 
sensor component and sensor system response to the threat under conditions corresponding to sevezal 
realistic scenarios. 

2.5 DECONTAMINATION 

When contamination cannot be avoided, personnel and. equipment must be derontaminated to 
reduce or eliminate hazards after NBC weapons employment Decontamination systems provide a 
force restoration capability for uni1s that become contaminated. Modular decorlamination systems are 
being produced to provide decontaminati<m ueits with the capability ro tailor their equipment to 
specific missions. Technology edvances in sorlJects, ccatiegs, eatalysis, and physical removal will 
reduce logistics bmden, manpower~. and lost operational capability associated with 
decontamination operations. The following sections detail CB deconlamination science and technology 
efforts, modernization strategy, and Joint Service programs. 

41 



Ch~wicaf & Biologit'al Oefi'm!! Program Annual R!!porl 

2.5.1 Decontamination Science and Technology Efforts 

2.5.1.1 Goals and Timeframes. The goal of decontamination science and technology is to develop 
technologies that support two key Joint Future Operatio!lll! Capabilities (JFOCs): (I) the RC-EL 
{Restore - Equipment/Facilities/Large Areas) JFOC, and (2) the RC-LG {Restore - Logistics) 
JFOCS. These capabilities will eliminate toxic materials or their effects without performance 
degradation to the contaminared object, are non-ccrrosive, environmentally sate, and lightweight {see 
Table 2-6). This area includes decontamination ofpe=nncl, individual equipment, tactical combat 
vehicles, ain:rnft, facilities, and fixed sites. I:leconUuninatin teclmologies currently being pwsued 
include enzymes, non-chlorine based oxidants, catalysts that improve reactivity, decottaminants that 
are effective in both tksh and brackish water, improved reactive sorbents, and nanopa:rticle 
technology. Supercritical fluid technology, non-ozone depleting fluorocadxms, and solvent wash 
technologies are being investigated for sensitive equipment decontamination while !henna! 
approaches, solvent wash technologies., and plasma are among the candidates being evaluated as a 
decontaminant for interior spaces of vehicles St£h as aircraft. Enzyme-based decontaminants that are 
nontoxic, non-corrosive, and enviromnentally safe are being pursued through DTO CB.09, Enzymatic 
Decontamination. New oxidative decon fonnulations that are effective against both chemical and 
biological aget~U~ are being developed through DTO CB.44, Oxidative Formulations. These potential 
decontaminants will a1so be nontoxic, non-conosive, and environmentally safe. 

Contamination control involves investigating procedures that minimize the extent of 
contamination pickup and tmnsfer, and maximize the ability to eliminate the contamination pickup on­
the-move as well as during decontamination operations. During the last year, increased emphasis has 
been placed on airetall decontamination, especially a!lll!yzing material compatibility concerns, as part 
of the Joint Service Sensitive Equipment Decontamination program, the RestOps ACTD, and other 
DoD sponsored studies. 

Table 2-6. Decontamination Science and Techuology Strategy 

B 1002 B · 2087 B 1012 

• Demo improved sorb~:nt • Sensitive Equipment Deeon • New self-decontaminating 
delivery S)'Stems Systems materials 

• Aircraft interior Decon • Demonstrate concentrated • Improved thorough decon 
procedures enzymatic and oxidative materials 

• Demonstrate Fixed Site de-=ontaminants • Ain:raft and other vehicle interior 
decontaminants • Fixed Site applicators decontamination 

• Demonstrate the next gene(8.tion of 
reactive sorbent oowders 

2.5.1.2 PotsntW Payoffs and Transition Opportunltles. The payoffflorn enhanced decon­
taminants and decorttamination systems will be new non-corrosive. non-toxic. non-fla.rmlable, and 
environmentally safe decontarnina1ioo systems suitable fur a timely elimination of CB agents firnn all 
materials and surl'aces. This ability will allow forces to reoonstinne persom:l and equipment more 
quickly to increase combat efficiency and lessen the logistic bmdens. In the future, reactive coatings 
may allow the continuation of combat operations without the need to disengage for decontamination. 
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Dual use potential for chemicalag<:nt stockpile as well as enviromnenml remediation, especially fuose 
dealing wilh pesticide and toxic industrial chemicalcootamination, is being exploited 

2.S.1.3 Major Technical Challenges. Th.exe are two principal technical diffism1ties associated with 
this effort. The first is the development of decontaminants that are :reactive, non-aqueous, n~ 
corrosive, safe for use on sensitive equipme.n.t. able to decontaminate a broad specttum of chemical 
and biological agenls, environm-ny safu, and pose no 11IlllC0eptab!e health hazards. The second 
technical difficulty is the devel_.,t of decontaminatioo systems that efThctively clean allsur!Bces and 
materials, while at the sanw 1ime reduoe the manpower and logistics burden. 

2.5.2 Decontamination Modernbation Strategy 

Decontamination systems provide a foiCe restoration capability for contamlnated units. 
Existing capabilities rely upon the physical application and rinse down of decottaminants on 
contaminated surfaces. Existing systems are effi:ctive againBt a wide varie1y of threat agellls, yet are 
slow and labor intensive and present logistical, enviroomenlal, marerial, and saii:ly burdens. In 
addition, existing systems are inadequate for electronic equipment &con!amination, deficient fur large 
a=, port, and airfield decontamination and rely on Decommination Solution 2 (DS2) and water. To 
improve capabilities in this functions! -, the Joint Services have plaoed emphasis upon now dec<x> 
taminating reclmologies that reduce eJcisting manpower and logistics requirements. 11x:se technologies 
are safer on the environment, the warfigbter, and equipment, Table 2-S shows the roadmap fur 
modemizingdecootaminationsymns in DoD. 

The goal of the NBC decontamination program area is to provide technology to remove and 
detoxify oonl>minated material without damaging oombat equipment, personnel, or the environment In 
FY99 the RDA oommunity worked with the Joint Staff and Services' opemtions oonnnunity and 
completed a Decontamination Master Plan that provide a roadmap that integrates RDA efforts with 
non-RDA effi>rts, including policy, doctrine, -dards. and revised tactic~ techniques & proce<lures. 
Reseamh and development of no~corrosi.ve, aD-agent mul~urpose decontaminants and 
decontaminating systems fur combat equipment, aircraft, and pezsonsl gear remains a priority. 
Alternative technologies, such as sensitive equipment dec:omamination methods and large-scale 
decontamination systems attract interest aaoss the Services. Table D-1 ln. Annex D provides an 
overview of Joint Setvice RDA efforts and Service involvement 
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Table 2-7. Detontaminafion Modernizadon Strategy 

NEAR 03 MID (FY04-0!J FAR{FY1G-19) 

Personal • More reacri\le, high capacity • Non-caumt, noo-coi'T08ive 
Equipment adsorbent (M291/M295) deconwninant for personnel 
Deconwn- • Amy-Highu effil:ienr:y deron and equipment 
inants methods (Sorbent Deccn) 

""" • Noo-c81.1Stic, non-conosiv". easy • D«ontamimmts fw fixed. sites • ~ission tailomi dccontamimmls 
Decootam- to store llJld manufacture • !'la~y -Le!s C(lllslic capabiliry • Navy -ContomiiUllion resistant 
iiWltS multipurpose decontaminants shi'phoard material~ 

• Army -Envirortrnelllally acceplable 
repklt·ementfor DS2 
• Army -EnzJ'111esforclremictll agent 
deco~~taminution 

~iel!l • Auto-releasins coatings: • Self-decontaminating. auto-releasing 
Delivery r1:d0tes. skin cnntact hll7.11rd & coatings:. redw:cs man-power and logistic 
Systems labor teqUiteme!lt5 requirements eliminates skin contact 

"'ani 
Deliberate • High pressure water wash; mech- • Rapid lilfF scale dcsxm • Vehicle interiordecon U.pilbility 
Del!~ery anical scrubber, improved decon- capability for fi!Wi sites: • Supen:ritieal fluid decontamination 
Systems taminant dispenser {increased reduced menpmver and logistic appill"lltus 

vehicle throughput) """"' • Anny -Woterless decon cupabilityfor 
• Army -High pressure hm warer • Non-Rqueous ~apability for ~l=tmnic$ and <lViOIIIa 

washing t~nd decontaminate electronic~ avionics 11nd other • Air Force· Sen..itive equipnumr 

scmbber cupability; redur:d wale. semitive equipment der:onlaminalion .system for aircrDjt 

/alx>r. and logistic burden interiors 
fM2l!M22 Modular Dtcon Svste111} 

. ! . AI! 1"""11rams shov.n&re Jffifll or m<llb-Sft'lllce. unless indrcated as a s.,rv,co;: wuque effort (tta!idretl te:rt} . 

2. 'o\'hl're applicable. system> whi~h meet requirement~ are listed following the enb)". 

In order to improve interagency coordination with decontamination s& T efforts, the RDA 
communicy W<>rl<ed wtth the Defense Threat Reduction Agency (D1RA), the Defense Advanced 
Research Projects Agency (DARPA), and the Department of Energy to develop an integrated 
decontamination RDA plan. This plan allows agency leaders and n;searchets to have visibility across 
current and planned RDA efforts to avoid duplicalion of effort. identitY relevant research performed by 
other agencies, and establish meaningful collaborative efforts. 

2.5.3 Joint Service Decontamination Programs 

The Army has developed the M291 skin decontamination kit as a replacement for the 
M258Al decontamination kit for all Services, and has introduced the "M295 for improved personal 
equipment decontamination. The M295 provides the warfighter a fast and non-caustic decontamina· 
tion system for personal gear. A new adsorbent which is more reactive and has higher capacity of 
absorbing contamination was developed and completed to improve the perfonnance of the M295 kit 
The M295 kit filled with the new sorbent became available for requisition in January 2000. 

In the near- and mid- term, DoD continues to research new ~purpose decontaminants as 
a replacement for bulk caustic Decontamination Solution 2 (DS2) and for corrosive High Test Hypo­
rolorite and Super Tropical Bleach. New technologies, such as reactive decomuninating systems., 
enzyme~ based. formulations, and enhanced sorbents are being explored and may offer operational, 
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logistical, cost, safety, and enviromnentd advanJages over a.- deconlaminants. Present shipboard 
chlorine-based decontaminant solutions pose an unacceptable ooiTOSion risk to Naval airc:aft. Current 
procedures requjre 1lre use of fresh water and normalaircrnft detelgent solutions. 

Ideally, new decontaminant formulations must be extremely reactive with dwell times of under 
1 S minutes and be effective at a pH below 10.5 in order to eliminate the corrosion risk. Potential new 
solutions-based approaches consist of organic, aqueous and mixed organic-aqueoos systems, which 
use catalytic and oxidative chemistries. Some promising decontaminants under consideration are 
OlEBnized assemblies incorporating monoethanolamine-type moieties, non-chlorine containing 
oxidants, such as stabilized peroxides, peroxycarlloxylic acids and dioxirmles, and Jiqcid slmries or 
suspensions of nanoparticles in organic solvents. 

In the fur-term. the Services are seeking non-aqueous decontamination systems to provide for 
sensitiw equipment decontunination at mobile and fixed sites. Advancements~ the last 18 
llllll11l1s in plasma-based -., appear promising for fix:setypes of applications. Additionally, there 
is - and explorntoiy research in ooatings which can reduce or eliminate the necessity of manual 
decon:tmnmati.on. The 1iltimate goal oftbia ~effort is to develop a chemically or possibly 
electrically reactive coating 1D apply on equipment when opernting under high CB tlm:at conditions. 
This coating would then provide innnediate decontunination on contact with CB agents, thos reducing 
the hazard without any actions requjred at that time by 1lre wmfighter. A detailed description of the 
decontamination projects is provided in Annex D. 

2.5.4 Otber Decontamination Programs 

In the near-term, the Anny is producing the Modnlar Decontamination Syst<m (MDS) to 
enhance vebiole decontsnthattion. The MDS will support thnrough decon1mnination fur ground furces 
and possess mechanical scrubbing and improved decontsminant dispensing capabilities. It will also 
offer a reduction in size, weight, logistics burden, and workload requjrements owr eldating decon­
tamination systems. Similarly, the Marine Corps hes procured and is fielding an Ml7 Lightweight 
Decontamination System (LDS) that can he opOillted with Military Standard thels. Tbe Ml 00 Sorbent 
Decon System is scheduled for fielding in February 2002. This deoontamination system replaces the 
Mll/M13 DAP and associsted DS2 nsed ininnnediate decon. This systml consists of a non-toxic 
and non-corrosive, powder-based system that provides greater coverage than the Mil at 33% less 
weight 

2.6 PROTECTION 

When early wmning is not pOSSlble or units are required to occupy or tmverse contaminated 
environments, protection provides lifu sustainmenJ and continued opemtio.nal capability in the NBC 
contaminated environment The two types of non-medical protection are individual and collective. 

• lndMduaJ protective equipment includes protective masks and clothing. Protective masks that 
reduce respiratory stress on the user while improving compatibility with weapon sighting systems 
and reduce weight end cost are being developed. Technology advances are being pursued to 
produce mask systems that provide fully compatible vision capabilities. laser/ ballistic protection, 
and further reduction in logistics and physiological burden. Protective dothing and Integrated suit 
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ensembles are being developed that will improve protection, reduce the physiological and 
psychological burden, have extended durability, and have less weight and heat stress burden than 
present equipment. 

• Collective protection equipment consists ol various types of NBC protective filters, entry!exit, 
and air mO\iement devk:es that provide filtered air to a wide range of applications, transportable 
shelter systems equipped with NBC filtration systems and, in selected cases, environmental 
control. Collective protection in the form of overpressure can be applied to mobile and fixed 
command posts, medical facilities, rest and relief shelters, bu!ldingsJfixed sites, vehicles, aircraft, 
and ships. Lightweight shelters integrated with NBC 1'11ti'Btion, environmental control and power 
generation facilities for medical treatment facilities have been developed and are In production. 
Teclflology improvements are being pursued to reduce power requirements and improve filtration 
capacity against current and future NBC agents. Technologies that reduce weight, volume, cost, 
and improve the deployability of shelters and 'filtration systems are also being pur6Ued 

2.6.1 Protection Science and Technology Efforts 

:!.6.1.1 Individual Protection Goals and Timeframes.. The goal of the individual protection area is 
to reduce the physiological bmden associated with wearing protective equipment while maintaining, 
and potentially improving, the already high level of protection against CB warfure agents and zadio­
logical particles (see Table 2-8), Individual protection equipment must also provide protection against 
emerging threats, such as novel agents or toxic indu.strial materials (I1Ms ). T c achieve these goals, key 
physiological performance requirements to the design and evaluation of clothing and respirato.rs are 
being established. New barrier and filtration materials and selectively penneable materials are being 
developed and evaluated to accommodate these performance requirements. Maximizing the protection 
afforded by mask filters is being addressed by Defense Technology Objective Universal End-of­
Service-Life Indicatoc for NBC Mask Filters. The technology is expected to have applications for 
collective protection also. 

Table 2-8. Protection Science and Technology Strategy 

8 2002 B 2007 8 2012 
• Demonstrate semi-permeable • Investigate reactive materials as • Investigate membrane/ 

membranes as a viable alternative a means of self-detoxifying adsorbent composites for 
to adsorbent lined penneab!e clothing and shelters clothing 
materials for clothing • Investigate residual life • Investigate nontraditional 

• Demonstrate improved filtration indicators fur mask filters, filtration (non-adsorbent 
media and advanced filter bed collective protection fil~. and based and/or non-single 
configurations for protective clothing pass) for collective 
mask and collective protection • Investigate advanced adsorb- protection applications 
applications ents and filter bed configura- • Jnve~tigate protective 

• Demonstrate lightweight, low tions to provide proteceion shelter materials to replace 
cost materials and advanced against a wider spectrum of general purpose (non-
closures for shelters threats(r-;"BC & Tlt-1) nrotecti ~e) shelter materials 

2.6.1.2 Collective Protection CCP) Goals and Timeframes. The goals of the collective protection 
area are to ( 1) reduce the weight, size and power requirements of CP systems, (2) reduce the 
logistical burdens associated with the maintenance ofCP filters, (3) improve protection capabilities 
against current and emeiging threat agents, including 'IlMs, and ( 4) improve the deployability of trnns-
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portable shelter systems (see Table 2-8). To achieve these goals. improvements to system. 
componen!S (mcl\ding tramportable she!-) are being investigat<d along wi1h improvements to the 
cum:nt vapor and particulate filttation media. Regenerative vapor and particulate filttation materials 
processes are being investigated to eliminate the need fu; filter change and improve the capability 
agaimt any battlespace NBC ll!rea1s. Theprilruuy effi>rt fu; investigating ,_ts fu; bodl single­
pass and regenerative filtm!ion awlications isartiruated in the Defunse Teclmology Objective 
~ Adsorlxmts for Protection Applioations. 

2.6.1.3 Potential Payoffs and Tnm&tkm Ooportgnities. Individual protection investments will 
result in improved respilatocy and~ (skin) protection wi1h recilced physiological and 
psychological burden to the individual warligbrer. lmproved air filtertion Sjffllems or technologies fur 
collective protection applications will allow for extended operation in an NBC contaminated environ­
ment, reduce the logistics burden associated with filter replacement, reduce weight. volume and power 
requiremon~>, and improve the capability against current and em«ging ll!rea1s. Filtmlion t<Chnology 
bas~ application to the chemical indusiiy and automotive applicationS. 

2.6.1.4 Major Technical ChaDenge~.. Integrating CB protection into future weapon systems 
necessitates ttadeotfs between p<:rlimnJm<e requirements and limitstions of materials and designs. 
Integral respiratocy proteotion requires tllldeoffs between physiological perfunnanoe parnmeterl! such 
as pulmonaiy funetion, field of view, speech intelligibility and anthropomettic sizing against constrnints 
such as cost, sito/wcight, protection time, and -ciog with other equipment CB proteotive clOihing 
developmont requires balanciog the physiological and psyoho!ogical burdon imposed upon the 
warfighler with maxmrum -le CB agont proteotion. Significantadvancetmlts have been made 
in inlproW,g the weight!bulk and power requirements of penronal cooling syst<:ms, but further wmk in 
this area is needed. Air purilic.tion systems require tllldeoffs with respect to perfunnance, user 
requirements, size, weight and power constraints, as well as longer life. Addition of threats such as 
TICsmMs increases the need fu; additional proteotion and makes the cha&nge of roducing 
physiological perfuimance and sitolwcight cons!Iaints more difficult, requiring - vmus design 
tradeoffs essential and tilloring of equipmont to meet the threat. 

2.6.2 Protection Modernization Strategy 

Forces cannot always avoid NBC bawds, therefore, individual wariigbting writs must be 
provided materiel to protect them from the effects of lhese lethal agents. Protection must be effective 
against all knovm threns wi1h minimal degmdation to the petfonnaru:e of personool, w.apons, or 
equipment. Protective measures allow our forces to maintain combat superiority in NBC contaminated 
environments. A summary of protection modemizatinn requiremonts is provided in Table 2-9. 

The goal of the ptntection RDA area is to provide equipment that allows U.S. forces to 
opexat:e in a NBC contaminated environment with minimal degradation of the warfightezs• 
performance. Near-, mid-, and fa:-tenn objectives are to reduce phy.wlogica! and logistical bunlens 
while maintsirnng cwrent proteotion level£ 

Prorective masks will he improved to retinoe filtigue, thus enhancing ability to petfonn mission 
tasks. Mask systems will require increased NBC survivability and compatibility with rombat or 
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personal equipment Future respiratory systems, such as the Joint Savice Aircrew Mask (JSAM) and 
Joint Senlice General Pwpose Mask (JSGPM) will require enhanced c_..;bility with life support 
equipment and tactical systems, and JSAM with fixed and rotary wing airaaft. They will also require 
the capability to remove TICsfllMs as well as tmditional CB agents. In the future, the focus will be on 
in-ed '"'J>Uatory protective ensemhles, which offe,- optimal oo~hility with pmonal, tactical, 
and crew support systems. Key technologies for future mask systems include mask seMce life 
indicator, advanced materials, improved adsorbents, and improved models and test technologies for 
protection assessment. 

Future pmleetive clothing ensembles for U.S. forces will require reductions in bulk and weight 
without any loss of protection or durability. To satisfY these needs, the Services bave consolidated 
their mission specific requirements into the first truly joint program for the next gem:ation chemical 
gannen!S-the Joint SeJvice Lightweight Integrated Suit Teclmology (ISL!S1) pmgmm. The JSLIST 
progJ3lll developed and is fielding the JSUST Overgarment and is manufucluring Multi-pUipOSe 
Ovetboots (MULO). The JSLIST Block I Glove Upgr.ode (JBIGU) Progmm is seeking an interim 
glove to replace the cum:nt butyl nthber glove. The follow on to the JBIGU will be the JB2GU 
progJ3lll the! will be pmdnce gloves for both ground and aviation units. The Joint Protective Ain:rew 
Ensemble (JPACE) will be developed to provide aviators with the same advanlllge; and improved 
protection as JSLIST provides to other warfighten. Similarly, clothing systems tor Explosive 
Ordnance Disposal (EOD) personnel and firefighten; are required to enhance existing ch<mical 
protection systems without undue physiological burdens. 

Table 2--9. l'rotection Modernization Strategy 

NEAR_(FWZ-(13 MID(FY~ FAR 10·-19 

Individual • Voi.;eamplifildlti<m; la5Crlbollistio:; r;yc • R=dlu:cd physiological and • AdYim«d lntqJJated 
Eye.' prot<!O;tion: impr1>Ved de.:ontaminability, psycbolos.it:al burtkn. improved Individual Soldier Protcx:tioo 
Re!piratory better coonfort (M40A\IM42A2) comfort. enham:cd optio::al arui system (Futu~ Soldier 

• Army· AtrcnK· lntl.d: compotibie wilh communications. improved System) 
A.pac/w Mir:op;er :i].'Stetlls ~<Tth « sig1lifi· comp~~tihiliry • Improved mulliph: agent 
t:(lll/(\·ligfrtermotorii>IIJwer ~tnit (M48) • New mask systems for genera! protection 
• Army -lmprowttl c11mpatihifity 'll'ith JlUilKlSf: and &\liation malks (JSGPM, 
avitJtion sighting/night vision J_VJiem!; JSAM) 
reduced lugts/ics hw-den ~ing non-b/o11-er • Lightweight CB ma.V. for low threat 
S,l.,.ll•m.~. sel~-tnl.fi~r Lund Wan-lor (M45) environments (JSCESM) 

• ll'avy -lmpl'iWt'd rompll!te prof(!cf/fJN 

for all airc/'t'\0'5 
(CB RespirQ/Dry Syftetn) 
• lmpr<Wed mask leakage te5lef 

(JSMLTJ 
JTK!io;idua\ • Ad'ianctd protective suit teChnology; •lmpro\'ed cutaneous protectiotl • Integrated multiple threat 
Clothing ligllter, impro\lecl agent protection; reduced ·lmprovc:d prot~tion for aviators modular prote(;tion ( li.itendeal, 

heat stres!l integrated with all m;piratory VPACE) biologi~al. ell\ironrnental, and 
syS!ems. • Service Life lndiearor 

"'~' ·Improved fOOl protecriontMULO) • Arm)' -lmprov<'iiprol"'1ionfo1' • Sdf-dew~fying clothing 
Improved hand pxoteclion shoH teml use for speci<>l p!»1JJSS!Y 

(fTtfPJ 
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Collective • Chemically Protectl::d Deployable • Improved filterli to e:x1ead filter life, 
Prokction Medical Systems (CP DEPMBDS) reduce maiotenam:e aw:l mluce 

• Chemically Hardened Air Transportable logistical burden 
Hospital(CHATH) • Reduced Jogist:ies burden, improved 
• Rapid iosertlcn of technology prou:c:tion against cum:ut and f"utlm: 
tmpwvements into e;l!.isting~t -· (JCPE.) •lmprowd eumnt collective pro-
• Marine Cozps -Prolectitmfor all CMt!x:Jt tection filters and equipment (JCPB) 
l'<lhicks onrl unit .dtelle:Ts • Support medical treatment in a CB 
• Army -NBC protedii:mfortacUcalMedi- envimnment fu[ Airborne, Air 
crd Ullits (CB Praier:tive Sl!.elter, CBPS). Assault, and Heavy Div:i!lions (CBPS) 

- Ap,ply regfmf!Table vapor filter W 
Ccmonche, 
-Apply cdlectiveprouctlotr to ad.ttmced 
wJzideco~. 

• Air Force • Upgnukltnstall co!Jer:tive 
proteaion inJo exinilfg rest!rWief shelters. 
• Nary- Backjit !ihips with r:ontaminafion 
free protected zones· (Collective Protedion 

II s,k. •'"""; 
!. AI! PMifii!IIS sbown..., Jl'lnl ormub!~OfYJC<', UQ!ou mdi<101ed as • Sormc-lllllq~ olTon {ital!cl2od lr:XI). 
~. Wbereappli~bbo, •181""" whlch 011001 "'~~lremomo~"' !;.tool ~klwl"!!tllecnl!)>. 

• Family ofadvanced 
collective protectiVe systems 
for vehicles, ~lters, ships, 
aDd light fOJCeS 
• ~b'ad.wn<:cd 
protective ffittati<m for 
vehiclesivanslshelters 

Collective protection equipment (CPE) development effurts are focused on NBC protection 
systems at llre =w, unit, and platfunn level New CPE systems will be smaller, lighler, less costly, 
and more easily supported logistically. New systems are reqllired to provide clean envirorunenls fur 
critical openl!ions (i.e., where individual protective equipment (IPE) otherwise pia= an UllliCceplable 
bunlen upon lhe warfighrer in perfunning duties) and for essential rest and relief. Modemi2ation effixts 
will concentrate on: (I) impro- to current vapor and particulate filtration media to ""-"""~ Jilter 
life and to offer improved performance against current and/or emerging threats, (2) advanced air 
fillnltion (vapor and particulate) techoologies, "'-<! wllh enviro=tal e<mol, to greatly reduce 
llre logistical bunlen and offer greatly improved perfonnance against current and postulated -. 
(3) incr<ased application of collective prolection systems onto vehicles, vans, shell=, £xed sUes, and 
ships, within the Joint Services, (4) improved tmnsportable shelter system wllh ~ 
power/environmental controllfiltnrtio (5) improvements to current col1ective protection systems to 
reduce weight, volume, and power requiiomen1s, and (6) standardi2ation of filters within !he joint 
services to address storage and procurement concerns. Efforts are in place to support major weapons 
systems developments, such as tlie U.S. Army's Comanche, Crusader, Bzadley, Breacher,lleavy 
Assault Bridge, FU\Ure Scout and Cavalry Sys1en, !he USMC Advanced Amplifeious A&.au!t Vehicle 
(AAA V), and other advanced weapons platfoiD18. 

2.6.3 Joint Senrice Protection Programs 

Joint programs are shown in Table 2-9; Service-unique programs are italicized A detailed 
description of Joint IPE and CPE programs is provided in Annex B. 
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Individual Protection 

Eye/Respiratory. The M40 and M42 series masks (for individuals and armored vehicle 
crewmen, respectively) are uOOeJ!:oing the final stages of fielding to replace their Ml7, M9 and M25 
series countetparts. The ru:w llla5ks offer increased protection. improved fit and comfort, ease of filter 
change, better compatibility with weapon sights. and a second skin, which is con;tatible with Anny 
and Marine Corps protective ensembles. The second skin design also is being reviewed by the Navy 
and Air Force for potential adoption. The Anny, Marines, and Air Force are also fielding the 
Protection Assessment Test Systems (PATS) to provide users of the M40, M42. and MCU..2/P 
series masks with a rapid and simple means for validating the fit and function of the mask 10 ensure 
readiness. The Navy is evaluating the use of PATS with its MCU·21P series mask. 

The Navy, in <:OOnlination with the Marine Corps, is leading an effort to equip all forward 
deployed fiXed and rotmy wing aircrew with improved chemical, biological, and mdiological (CBR) 
protectioil The CBR ensembles will feature off· the-shelf items., such as the CB Relpiratoty System 
The Army, in coopemtion with 1he Marine Corps, recently completed a product improvement 
program for the M40 series rmsk that allo"WS ground crew to aircrew communication. The Air Force 
continues to field .AiJttey..- Eye-Respiratory Protection (AERP} systems to protect aircrews from CB 
hazards. This system complements the recently fielded. lighter weight aircrew ensemble. Efforts are 
planneci in the near- to mid-term to tkvelop a Joint Setvie<: Mask Leakage Test System as a 
supplement and/or !q]lacement for the M4 t PATS, depending on service specific maintenance 
concepts. 

Mid· and far-term research~ focosed on improved vapor and particulate fllnation teclmology, 
as well as improved masks for light and special operations forces {SOF). Development will be 
completed in the mid-tenn for the Joint Service Aircrew !vlask and Joint Service General Pwpose 
Mask, which will provide improved eye, resphato<y, and fuce protection against cumnt and future 
agents. It will maximize oornpatibilily with future weapon syst<ms, be lightweight, and offer modular 
facepieces to acconunodate a variety of mission profiles. A mid·tenn Joint Service Chemical 
Envimrunent Survivabilily Mask (JSCESM) will provide a mask capable of being stowed easily in 
packs or pocket as an ex.pedient means of CB protection in low threat and special operation 
situations. Future protective mask efforts will focus on integrated mask-helmet systems supporting 
specific needs of the Joint Services and integrated warrior progrnms (Land Warrior, Air Wanior, 
Mounted Warrior, and Force XXI}. 

Clothing. In the area of full body protection, the JSL!ST program coordinated the selection 

of advanced technology chemical protective materials and prototype materials. The JSLIST Over­
garment and the MultipUipOSe OveriJoot (MULO) were adopted by all four services. The JSLIST 
Ovetgannent is a 45 day garment (i.e., it may be wom for45 days over a maximum of 120 days after 
the suit has been opened) that provides 24 hours of chemical protection. It is laundetable and lighter 
weight than the Battle Dre.s Ovcrganneot (BOO). The MI.JLO will "'Place the black vinyl overl>ootl 
green vinyl overboot (BVO/GVO). The MULO is a 60 day boot that provides 24 hour.; of chemical 
protection. The l:xxlt has increased traction, improved durability, petroleum, oil, and lubricant (POL) 
and flame resistance. 
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The JSL!ST Pre-Planned Product Improvement (P31) addressed requiremen1s not met 
1hrough the baseline JSLIST program. This program sought new JSLIST mal<rial technologies, but oo 
candidate materials were found 1o meet the requiremcn1s under tlris program. Subsequently, tho 
JSLIST Additional Source Qualification (JASQ) was initiated 1o quality additional sources of JSLJST 
J'DattTials and to conduct field wear tests and laboratory chemical tests on commercial JSUST suit 
candidates. Government and industry are partoering 1o plan the testing approach. The JASQ 
candidates that perftmn as well as, or bell<:r than the cUITOilt JSLIST garment will be considered for 
placement on a JSLIST qualified products list and may be eutborized as additional JSLIST material 
sources. In additioo, the Att Force and Almy leveiaged technology from the JSL!ST program in !he 
development of a chemical protective firejjghter's ensemble. 

In the fur-tenn, effom will focus on integrated protection. Ne<t generation technology will be 
directed rowan! integrating CB protection in1o a symem that will also provide envmmment.l, ballistic, 
directed energy, and flame protection, as well as reduced physiological and psychological burdens. A 
strong emji1asis on supporting technologies must continue. Materials that deloxey a bmed range of 
chemical and biological agents on contact, which can be incotpornted into fibers, nanofibers. fubri.cs, 
and selectively penneable m<:lllbranes, are being developed wing bioteclnology, e!ectrospinning. and 
more conventional approaches. 

Collective Protection (CP) 

The Services currently use the M20Al Sbnplilied CPE and tho M28 shelter linei> tn provide 
CP collective protection to existing structures. Environmen.tai control is also being added to selected 
applications. The .M20AI CPE provides resistance to liquid agent and allows expansion of protection 
area and bas been fielded. The M28 Simplilied CPE bas been integrated into CP DEPMEDS aod 
CBATI! field hospitals. 

CBATI! aod CP DEPMEDS are joint programs tn integmle eovironmeotally oontrolled 
collective protection inlo already fielded Anny aod Att Foree field hospitals in ordertn sustain medical 
operations m a CB contaminated mviromnent for 72 hours. Chemical protection is integrated intD 
existing Tent Extendable MoW!ar Personnel (TEMPER)-based medical tents aod shelters aod the 
Modular, Geoerall'lllpose, Tent, Extendable Systom (MGPTS) through addition ofM28 Simplilied 
CPE, chemically protected heatem and air conditioners, and alaons. CP DEPMEDS also includes CB 
protective """"' dis1nbntioo and latrine systems. 

The atemically and Biologically Protected Shelter (CBPS) is a bighly mobile, rapidly deploy-· 
able shelter sys1em designed tn be used fO< Level I and n divisional and non-divisional forward area 
medical treatment fucilities. The sys1em is self oontained/self-SUS1aining.lt is permanently integrated 
with a Ml I 13 &panded Capacity Vehicle (ECV) wi1h a Lighlweigbt Multipmpooe Shelter. The ve­
hicle tows a trailer and gmemtor set. The vehicle tnmsports a CB protected airboam supported soft 
shelter, self-contained environmental support and power genemtion system. a crew of four and gear, 
and medical equipment. The CBPS presently is in limited pmdnction tn meet ao urgency of need 
requirement. Openttional Testing was conducted July through November 2000 tn veri!}' operational 



companies and Forward surgical Teams. Mid·tetm objectives are to initiate development ofCBPS to 

support medical treatment for Airborne. Air Assault and Heavy Divisions. 

Other near to mid-term collective protection efforls, such as the Joint Collective Protection 
Equipment (JCPE) will use the latest i<:Cimologies m filtration, environmen!al conlrols, and power 
generation to improve and/or standanlize current coUective protection equipment so that it is lighter, 
more efficient. rruxe affordable and less logistically burdensome. The Joint Transportable Collective 
Protection System (JTCOPS) will be the neld genemtion lightweight. modular, easily transportable, 
"'If-supporting collective protection shelter that will provide relief from psychological and physiological 
stres...es during sustained operations in a contaminated environment Redesign and concept tradeoff 
assistance regarding advanced filtration technologies, such as Presswe Swing Adsorption (PSA) and 
Catalytic Oxidation (Cs!Ox) has been provided to the Comanche, Cmaader, USMC AAA V, and 
U.S. Anny advanced vehicle efforts. The USAF is currently undergoing a major upgrade to their 
mobile and fixed site collective protection capabilities. 

2.6.4 Defense Advanced Research Proieets Agencv <DARPAl Protection PrograDII 

This thrust focuses on destroying or neutralizing pathogens and toxins before they enter the 
body. For example,. both personal and collective protection air purification systems Wlder 
development will have significant1y enhanced performance relaiive to the conventional carbon/ HEP A· 
filtered gas masks and currendy used catalytic oxidizer-basad systems in use today. These existing 
syslems suffer from a nwnber of drawbacks .including poor selectivity. slow adsotption kinetics, the 
need for expensive conlainment teclmiques, relatively low capacity, and high pressure drops. DARPA 
is developing air purification systems that (I) provide filtration media with lower pressure drops, 
greater capacity, improved retention, and possible neutralization of the pathogens using designer 
carrier systems--such~ microfibrous materials-and designer sorbent materials (tailored pore size 
and pore chemistry for personal protection), (2) destroy and neutrnlia: chemical and/or biological 
agents using a small catalytic oxidation reactor, and (3) for personal protection, the paper-making 
teclmique, prepared and mirofibrous sorbent based, highly advanced felt-like filrers are designed and 

packaged for the next generation of a joint service mask. These fihers also lend themselves to 
fabricating low-cost. foldable} portable emergency smoke hoods with extended gas sorption 
capabilities and regenerable, biological pathogen--destroying and gas·SOibing aircmft cabin and 
collective protection filters. The small thennocatalytic air purifier intended for collective protection 
shelters has been recently selected by the Joint Service CB Defense science and technology program 
... i<:Cimology """'"""' funding. 

DARPA is also developing a number of innovative approaches to disinfect and purify water in 
the field from any source. These approaches include the use of mixed oxidants conbined with novel 
and improved filtration methods. A pen-sized or cap-sized mixed chemical oxidant Wlit kills or 
inactivates microbial pathogens, prevents n!-growth of microbial rontaminants for days after initial 
treatment, and provides an order of magnitude improvement in disinfection effectiveness against spores 
compared with chlorine or iodine. The mixed oxidant solntion can also disinfect equipmen~ utensils, 
and possibly wounds inflicted on an individual. During 200!-2002, the mixed oxidant wat<:r 
disinfection pens are being fJcld tested by the Marines m Afghanistan. In the near-teon, the USAF and 

other Special Operations plan to evaluate the device for Escape and Evasion kit.'l The same mixed 
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oxidants are dispensed into a baclq)ack worn on-1he-move, new g:enetationhydra:tion system 
compatible with the cum:nt fighting load carrier and body annor. The oxidants deactiwre biological 
pathogens; a thick film adsotbent removes volatile Olj!llilios and a direct (forwmd) osmosis membnme 
filrets urulesilable mineia1 content, pesticidea and spore funning bacteria to cover all CB requiremenl>. 
Recently, a larger scale protocype of the same mixed oxidant technology successfUlly demonstrated the 
ability to purifY ..-on board the USS Empjre. For improved filtmlion, newly discovered methods 
to ~ and treat the surface of cubon are exploited to create fur superior perfunnance (lower 
pressure drops, contact efficiency, improved vinll abs<>Iption rates) than existing actiwred carl>on 
granules. 

Projects in the area of decontamination and neutnilization are developing methods for 
destroying agents in a non-corrosive maiiill:£ without using extremely high power or hannful chemicals. 
Currmt deoont:amination methx1s either employ concentrated bleach that can be cmrosive to 
materials, people, and electroniea or else methods that uae extremely high power lasers, Irunps, or 
discharges. Oru: approach in the DARPA progmm is the develepment ofBCTP-on emulsion made 
from water, soybean oil, Triton X 100 detergent, and the solvent tri-n-butyl phosphate-that is benign 
to humans, plms, animals, and electronWs but quickly kills bacteria, gpores, and most viruses. Slable, 
highly effi:clive biological enzymelpolyutethane fuam mixtures are also being explored fur their abiley 
to neutralize both biological and chemical threst ag- and for the decontmnination of exposed 
personnel and materiel 

2.6.5 Other l'rotecOOn Programs 

Progrnms supporting requirements of a single service are shown in Table 2-7 as italici><d 
entries. A detailed desoription oflPE and CPE projects is presented in Annex C. 

Individual Protection 

Eye!!!espiratnry. The Anny is develnping the M4S protective mask to replace the M43 
series masks. The M48 will be fur Apecbe pilola. It will provide a lightweight motor blower unit, nse a 
standatrl battery, and will provide inereased protective capability. 

fu the near-term, the Anny will replace the M43 mask fur the genand aviator (non-Apache 
applications) with the Aircrew Protective Mask, M45. The M45 is lighter and less expensive then the 
M43 and features CB protection without the aid of furce ventilated air. 

Clothing. The Anny bas approved tielding of the Self-Cnntained Toxic Environment Protec­
tive Outfit (STEPO). STEPO provides OSHA level A protection for Anny Chemical Activity/Depot 
(CAID), Explosive Oolrumce Dillposai (EOD), and Technical Escort Unit (TEll) persoonel. The 
Anny has also developed an ltnproved Toxicological Agent Protective (ITAP) erlSernhle fur short 
tenn operations in lmmediatcly Dangerous to Life and Health (IDUl) toxic chemical environments (up 
to one hour), emergency life saving response functions, routine Chemical Activity operations, and initial 
entry and monitoring activities. The !TAP erlSernh!e inco!JlOmres improvements in l1lll!erisl and design. 
It includes a one· hour supplied air bottle system, which can be switched to a filtered air respinrtor 
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when operators eKit the area of high contamination. A Personal lee Cooling System (PICS) has been 
developed for use with both the IT AP and STEPO. 

Collective Protection 

The Navy now includes the Collective Protection System (CPS) on selected spaces on new 
construction ships. Currently the DDG-51, LHD-1, AOE-6, and LSD-41 ship classes are being buil 
with CPS. The Navy also has the capability to backfit CPS on ships already in Service. The Selected 
Area Collective Protective System (SACPS) has been installed on selected LHA-1 class ship& The 
Ship CPS Bacldit program continues to baddit selected spaces critical to amphibious ships with CPS. 
These spares include hospital areas. command and control areas, and rest and relief areas. The Navy 
Shipbcard Collective Protection Equipment (CPE) effort will increase the shipboanl particulate filt..­
lifu (from the current one or two years) to at least a three year service life, through the use of new 
particulate pre~ fiher materials and the we of new high efficiency particulate (HEP A) filter media. The 

Shipboard CPE will thus provide millions of dollars of savings in life cycle costs by reducing shipboard 
maintenance requirements and providing energy efficient tans. The Shipboard CPE will transition to the 
JCPE in FY03. 

2.7 MEDICAL SYSTEMS 

2.7.1 Introdudioa 

Many countries and terrorist groups have acquired the means to pnxiuce and deliver 
chemical, biological, and tadiological weapons. NBC proliferation increases the threat to deployed 

U.S. forces. Chemical warfare (CW) agents are available worldwide and include vesicants (blister 

agents), nexve, blood, and xespiratmy agents. Biological warfiuo (BW) agents include bacterm, 
viruses, rickettsiae, and toxins, many ofwhlch can be produced by any group with some OOsic 
knowledge of microbiology and access to a scientific laboratory or a phannaceutical facility. The 

primary radiologicallnuclear warfare (RW) tlueat is the use of conventiorul explosives to spread 
nuclear contamination over a limited area or sllategic terrain (including use against reactors or 
industrial radiation sources) and potentially the use of a single or a small number of crude nuclear 
weapons. Exposure to multiple threats may result in synergistic effects. 

Under the CDPD. and overseen by the Medical Systems Commodity Area Manager. the 
Medical Chemical and Biological Defense Research Progrnm (MCBDRP) is cluu1<d as the joint focal 
point for medical research efforts to counter CW and BW threats. Separate from the CBDP. the focal 
point for medical radiological defense research at the Anned Forces Radiobiology Research Institute 
(AFRRI). Taken together, these prognnns for a virtual Joint Medical Chemica~ Biological, and 
Radiological Defense ReseaiCh Program (JMCBRDRP). The JMCBRDRP mission is to pre=ve 
combat effucti.veness by timely provision of medical countmneasures. Cmmtenreasures are 
developed in accordance with joint service mission needs and requirements in response to threats of 
chemical, biological or radiological rontamination. 

Along with individual snd rollective protection, medical systems fonns a thin! area associated 
with the NBC defense principle of protection. Medical Systems include all phannaceuticals. biologics, 
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and devices that preserve combat eff<X>liveness by limely identification, diagnosis, and provision of 
medical oountermeasures in response to Joint Service chemical, biological, or radiological warfiue 
defense requirements. Teclmology advances are being pursued in tile creation and manufucturing of 
vaccines and phannaceuticals that prevent the lethal and/or iru:apacitating emcts of biological, 
dtemical, or Iadiological warfuro agents. Tbaopies that improve survival and lessen time for return ro 
du1y have been developed. Also being developed are rnpid portable diagoostics that will facilitate a 
quick medical response for expoaed warfighters 

The JMCBRDRP has the following goals: 

(I) Provide individual level medical pro10Ciion and prevention to pm;e!Vl: fighting stmJgth. 
(2) Maintain technoiogical capabilities to mwt present requirements and counter future 

threats. 
(3) Provide medical management ofCW, BW, and RW casualties to enbanoe survivability, 

and expedite and maximize retom to duly. 
( 4) Sustain basic research that provides the knowledge upcn which innovative diagoostics, 

propbylaxeo, and therapies are developed. 

The DoD medical NBC defense research am development prognuns have provided 
numerous products to protect and treat service members. Assessment methodologies enable threat 
evaluation and injury prediction. Medical prophylaxis and trea1ment straregie.s reduce the performance 
decrement, injlll)', and dentb ofmilitaiy personnel in the :tiehl, thereby enabling them to accamplish 
their missions, redocing the need fur medical resmm:es, and decreasing the prohability of long-renn 
health effects. 

Specific initiativos progmmmed to improve NBC defume medical readiness include: 

• Continued emphasis on NBC medical countenneasures research. 
• Development and implementation of a biological defunse immunization policy fur U.S. forces 

and other-than-U.S. forces. 
• Coopeialive initiative with tile U.S. Food and Drug Administmtion (FDA) for acceptance of 

efficacy data detived fiom animal studies as SUI!Ogl!leS for large-scale lnnnan efficacy 1rials to 
license drugs and biological products that cannot be ethicaily tested for efficacy in humans. 

• A prime systems contractor to the Joint V aocine Acquisition Program (NAP) continues its 
effort to develop, license, produce, and store biological defense vaccines. 

• Enbanoed medical diagoostic capability for diaesses/injuries caused by an agents. 
• Sft;dies to elucidate 1he toxicity and mechanism of action of Fourth Generation Agents, and to 

determine the effectiveness of current medical countermeasures. 
• Studies to evaluate the effects of exposure to low levels of chemical warfuro agents (CWAB). 
• Tmining ofhealfu care pro:tessiocals for tile medical management of chemical, biological, and 

radiological casualties. 
• lrlentificatinn and testing of medicatiflns and thernpeutic regimens that redtu:e the effect of 

mdiation on both bone marrow and the~ tract. 

• Consequence assessment of sub-lethal radiation exposure combined with 5USCqltibility to 
biological and chemical agents. 
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2.7.2 Challenges in Medical NBC Warfare Defense Programs 

Medical prophylaxes, pretreatments, and therapies are necessary to protect pe!SOilllel tium 
the toxic or lethal effects of exposure to all validated threat agents, as weD as other antic~ated tlueats. 
DoD has fielded a number of medical countenneasures that greatly improve individual medical 
protection, treatment, and diagnostic capabilities. 

Executive Order 13139 of September 30, 1999 makes it the policy of the United States 
Government to provide milituy pezwnnel with safe and effective vaccines, antidotes, and treatments 
that will negate or minimize the effects of exposure to a range ofCBR weapons as well as diseases 
endemic to an area of operations. This executive order establishes the procedures for the admin~ 
istration of investigational new drugs to members of the Anned Forees to include informed consent 
requirements and waiver provisions. DoD Directive 6200.2, Use of Investigative New Drugs for 
Force Health Protection, August 1, 2000, establishes policy for the use of investigational new drugs 
for force health protection, incorporating the requirements oflO U.S.C. 1107, the Executive Order 
13139, and the FDA in1erim final rule. 

The acquisition life cycle of medical proiucts developed by DoD is normally managed in 
accordance with the guidelines fOI.Uld in DoD Regulation 5000.2-R DoD also must oomply with the 
requirements of Title 21, Food & Drugs, Code of Federal Regulations (CFR), for the manufacture, 
testing, and licensing of medical products. 

The DoD is working closely with the FDA to amend the Code ofFederul Regolations (CFR) 
for New Drug and Biological Products that cannot meet the efficacy studies required by the FDA for 
product licensure becaJB they are either not feasible and! or cannot ethically be conducted under the 
FDA's regulations for adequate and well controlled studies in humans. (See 21 CFR Sec. 
312.21 (2)(b ). ) DoD presented a proposal to the FDA's Vaccines and Related Biological Products 
Advisory Committee to use arri:maJ. efficacy data as evidence demonstiati.ng the efficacy of the 
Pentavalent Botulinwn Toxoid (ABCDE). The Advisory Connnittee recommenied that the FDA 
accept DoD's proposed animal model for efficacy data for licensure of the Pentavaknt Botulinum 
Toxoid (ABCDE). The FDA has proposed a rule that aJlows the use of animal efficacy data for those 
products that either cannot be tested ethically in hwnans or it is unfeasible to test. This propored rule 
has been published in the Federal Register [Federal Register: October 5, 1999 (Volume 64, Nwnber 
192)]. • As of the second quarter FY02, the proposed rule has not been finalized. 

Medical NBC defense products are thoroughly tested and evaluated for their safi:ty in 
acconiance with FDA guidelines before administration to any personnel. All medical prcdrcts must be 
safe to use and not degrade operational performance. In cases where adverse effects are known or 
possible, a decision must be made--and a risk accepted-of the potential effects of a medical 
product versus the catastrophic effects of NBC weapons. Even in those cases where efficacy could 
not be studied in human clinical trials, the safety profiles of the products are well delineated. In many 
cases, the safety is well understood because the medical products have been widely used to treat 
other medical conditions. 

• Available at httr :. W\\ w. f(la ~o;·.'cbcr·ntk~.hur: 
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Medical NBC defense researoh progmms discussed in this section are divided into chemical, 
biologk:al, and nucl<:ar areas of research. Table 2-8 provides a summary of the programs and the 
planned modernization strategy over the next sixteen yeaiS.. 

2. 7.3 Reducing Reliance on tbe Use of Animals as SubJects or Research 

In accordance with the FY95 Naliorull Defuose Autbomation Act. which directed DoD to 
establish aggressive programs 1n reduce, refine, or replace the use of animals in research, the 
JMCBRDRP utilizes and develops technologies that will reduce reliance on anin>al reoearob. When 
possible, the research progillliJS emplcy computerized molecular modeling, oornpuler predictions, in 
vitro cell cultures, a cellRfree reaction system, an in vitro mcxiel oflnmmn skin, and a lipid biayer 
sys>:m to replace the nse of animals. Statisticians evaluate all research proposals that use anin>als to 
"""""that the minimum number of anin>als required to obtain sciflltific validity are nsed Animals 
lower on the phylogenolic scale (or tbe least sentient species) are nsed if the selection will pennit 
-of the scientific objective. Additiooally, a -..rum with expertise m lahorataty anin>al 
medicine reviews all procedures that might cause pain or distress in lahorataty animals to detennine 
the procedural modilications, ll!llllgesics and/or anesthetic regimens that could be incorporstod to 
minimize pain or distress. Detailed pro1Dcols are comprebonsively reviewed and approved hy an 
ln.stitutional Animal Care and Use Committ<:e befure experiments are initiated; the small pert:entage of 
prorocols which specny the nse of non. human primates undergo further scrutiny hy the U.S. Anny 
Medical Resesroh and Materiel Command (USAMRMC) Animal Use Review Office. Policies and 
proeedures of the Associatioo fur the Assessment and Accreditation ofLaboratoiy Animal Care­
lntentational m tl!orously enforced and fuDowed. DoD policy states that anin>al use will be 
conducted in full compliance with the Animal Welfare Act and that animals are to be used in research 
only when scientifically acceptable alternatives are not available. 
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Table 2--10 Medical NBC Defense Programs and Modernization Strategy . 
NEAR (F\'02-03 MID~} FAR(FYI~l9 

• 
liceflsed SERPACWA (Skin Ucensed pyndomgmine Bromide Licensed actwe topil;al skin protcctant 

" 
Exposure Reducuon Paste Licensed ophthalmic oinlml:nt for vesicant Ucen.'ll>ll advanwd prophylaxi5 for chemical 

.!! aga1nUOtemical Warfare O(:ular injury warfan: nerve agents 

] Agents) 
Licensed advanced anticonvulsant Licensed specific prutection anrl ueatmc:nt 

• lt<:cnserl multichambered fer blls!er agcJ!ts (vesicant agent 
Jl autoinjector coon~rmeaswes) " "B U..:ensed therapeutic lotioo ror hUms caused , 

by vesicant agents 
~ 

Licensed vesicant agent prophylaxis 

Anthrax VKcinc amendment Licensed smallpox (vaccinia virus. ceO licensed Next Gencn~tion Anthnn. vaccine 
for new dcsmg schedule cul~erived) va~ine licensed JlliCombinant Plague vaccine 
Joint Billlngical AlJ!lll JBAIOS (Block II). FDA approval for use Licensed multivalent Venemelaneqllne 
ldentificatioll and Dillgnn!.lic as a diagnostic $ystem encephalitis (VEE) vaccine 
Sysli:m (JBAIDS) Block I FDA-approval to add indications to licensed Multiagent vaccine delivery capability • lherapeutics for r:xpowre to plague, anthrax JBAIOS Block !II • .. and smallpox. 

.!! Licensed Ra::ombil!liiii Multivalent (A,B} 

! 
Licensed broad spectrum immunornodubctor Botulinum vaccirw 
for biodefense against muJtiplcthA:at qents 

Licensed R.!cin vaccine 
including anthmx, plague and tu!ilremia 

ill Li..-ensed Tularemia VIICcine .. 
" Licern;ed rceombiMnl Staphylooocw.l 
! 

" 
Enteroto>Cin{A, B) vao::cine 

Licensed broad spes:uum antibiotin i1bd 
anti~·inlls 

Licensed therapeu~s fonoxin expoat= 

Ahernative delivery methods f()f vacdns 
and immunogcrnr, 
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NEAR 02-03) MID ) FAR~19 

Broad spectrum, oootoxie Suslainod, slow-release radiQprotootive drug Licensed prlldu.cts tQ reducclp~ent 
androstene steroid protectant Celivery for e~C!endai-exposure protection nuiiation-indw:ed abort- and !ong.-tenn 
validated in smaMarge New-generation neutmceutical and (cancer)injuti""' 

precliniad modcls recombined biologics fir prophylaxia and Ucensed products for treating :~Cvete 
Combination cylokine therapy lherapy ofnrultl.organ rediation iqjurles; nsdiation. irtjt:ries 
fur blood-funning tissue 5Hfety and efficat:y testing in lwge animal Cytogenetic-based bio~ S)'lltem; 

j iojmy; safety and efficacy modo! o:mp!oyu-.ent in field hospitals 
le:ltina ill smWUlarge aninW Multiplexed cytogenetic biodooimetcy with Molewlal" biomarke:r"-bascd biodosimetcy 

~ modcl better accu.racy and pm;i3ion; improved sy&tem validlflion oomplde; small, • diagno.nio;: predictive capability tnmsportlblc sptexn lbr field crMnmmcnts ~ Improved cytogi:IIctic lllfll"kcrs 

:!! with auto!IUited sample Molecular biomatker-based biodooimetry for ApProved standards fur medicsl 

i 
processiDg, !l1ld image ~malyms; ficld epplielttiotu; dose/Nsponae conelation ~ of CQ111bincd rediation!B. 
reduce<.'! analysis time and for wlected expi'OIISion molewiat biomatl=s wdh~ exposure 

~ increased throughput 
Module for casualty prediction models Lk:ensed producl;i to redul;e/p~ml injW)' 

Complete illisessmeD.t of (CATSJHPAC); morWity predK:tion from and disease fulmcom.bined~ 
prophylactic efficacy of combined B. anthrociS and radiation patlmgen exposure 
anthrax vaccine for animals 

""""""' Fieltkapable l!ilill: ofcliniad biolOJical exposed to combined 
Evalmtion of therapeutic approach dosimetry tests for mpid llllse&$ment or B. anthrads spores and 
(genistein and LactobacillW1 retaen) for 

~-ionizing Qdiution 
shigellosis and radiation exposme 
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2.7.4 Joint Medical Chemical Defense Resear~b Program 

The mission of the Joint Medical Chemical Defi:nse Research Program (JMCDRP) is 
preserve the health, safety. and combat effectiveness ofwarfighters by timely provision of medical 
countermeasures in response to joint service chemical warfare defense requirements. 

2.7.4.1 Goals. ThegoalsoftheJMCDRParethefo~g: 

• Maintain technological capability to meet present requinments and counter future threats: 

• Determine sites, mechanisms of action and effects of exposure to CW As. 
- Exploit rn:uru&:ience technology and dennal pathophysiology to identity mec!umism of 

action ofCW As. 
• Identify sites and biochemical mechanisms of action of medical countermeasures. 
M Explo.it molecular biology and biotechnology to develop new approaches for medical 

countenneasures. 
· Exploit molecular modeling and quantitative structure-activity relationships supporting 

drug discovety and design. 

• Provide individual-level prevention and protection to preserve fighting strength: 

• Develop improved prophylaxes, pretrealrnents. antidotes, and therapeutic 
countenneasures. 

• Develop skin protcctants and decontaminants. 
- Identify fuctors that influence safety and efficacy properties of candidate 

countermeasures. 
• Develop and maintain prefunnulation. fonnulation, and rndiolabeling capabilities. 

• Provide medical management of chemical casualties to enhance survival and expedite and 
maximize return to duty: 

• Develop concepts and recommend therapeutic regimens and procedures for the 
management of chemical casualties. 

· Develop diagnostic and prognostic indicators for chemical casualties. 
• Develop safe and effective wmmd decontamination formulations and procedures. 
· Provide education on medical management of chemical casualties. 

2. 7.4.2 Objectives. The objectives of the JMCDRP differ with the varying threats: 
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• For vesicant (or blister) agen~ the objective is to develop a pathophysiological database on 
vesicant chemical agents and a working hypothesis on how damage occurs at the cei!ular 
level. Used with associated teclmologies, this approach will enable the formulation of definitive 
pretreatment and treatment strategies. and is expected to produce a realistic concept for 
medical prophylaxis, immediate post-exposwetherapy. and topical protection. Alternatively. 
in dealing with liquid agent threal, active topical skin protectants (aTSPs) can be developed 
that will improve protection by enhancing barrier properties and will detoxicy any CW agent 
that penetrates the prolective barrier. 
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• For n.erve agepts,. one objective is the fielding of a safe and effective improved anticonvulsant 
The advanced anliCO!Ml!sant will be more water soluble, will tenninate seizures more quickly, 
will reduce the likelihood of seizure lCCU!re!lce, and will prevent seizure-induced bxain 
damage and subsequent behavioral incapacitation. Another objective is to field an advanced 
pre1n:atment e!!<ctive againot all nem: agw<s baaed oo physiological scavengm such as the 
human enzymes butyiykholinesremse (BuCbE) or carboxylesterase (CaE). Ideally the 
propbylrucis wuuld not '"'~\lire any follow-on ttealment, and would have no adverse side 
effects. These naturally occurring enzymes, as well as acetylcholinestmse, are- fur 
nerve agents. Through bioengineering effu!1s, human BuChE and CaE l1ave been mutated to 
fumJs that are not only less susceptible to inhibition by the nerve agents, hut have the added 
capability to catalyze netVe agent lm:akdown. Another pol<mlial chemical warfure agent 
scav<:ng<:r is human paraoxonase. This enzyme also is hciog biocogineered 1n mal<.o it more 
efrective and decrease the time it takes to destroy nerve agent. 

• For blood agents. the objective is to i.dent:izy safe and effective pretreatments for protection 
from cyanide exposure. 

• For respiratory agents, the objeCtive is to develop prophylaxes and therapies by 
understanding pathophysiological changes after agent exposure. 

2.7.4.3 Threats. Countermeasures, Technieal Barriers. and Accomplishments 

The chemical warfare threats and co-=sures, as well as chemical defense research and 
development teclmical barriers and liCC<JIDillishutents. are outlined in Annex E (Section E.l ). 
Countenneasures and diagnostic nrlmiques for chemical weapons are shown iti Table 2-11. Critical 
isslJes ofmedkal chemical defense iticlude the ability to protect U.S. warlighters from the vezy rapidly 
ecting nerve agen<s and pe:sistent vesicating agents. as well as choking agents. and J<Spira!Ol)' agwts. 
New threats are also emerging. The effectiveness of cunent countennea:sure against Fourth 
Geuemtion Agents is cmrentty being investigated 
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Tabl~ 2-Jt. Medical Chemical Def~nse Countenneasures and Diagnostic Techniques 

• Chelfricrll Wr~rfare Age11t (CWA} &1111engen- Human enzymes that have been engineered to destroy nerve 

agents are being developed as nerve agent scavengers. 

• Adl'ancetl AnJlw,.vul.sont - Benzodiazepines that are water soluble and long acting are being evaluated for 

control of nerve agent·ind.uccd seizure activity. 

• Acdve Topical Skin Pruted~U~I- Development oftopicrll euams thut contaln twlt:live Moieties tbatctln 
lltlllr•li:;e CWA as wllllll& tu:l liS bsrrien to 11.kill conlllCf ... ith CWA. 

• Antivesiesntr- Counlemleasurdl that pro,.ide reduction in mustard-induced blister- fonnation. corneal opacity, 

dermal histopathology: and systemic effects are being evaluated. 

• l.userdebn"dement of vesicant bum bljuries- Techniques and methodologies using laser technology to 

accelerate recovery from wlfur mustard injury are being developed. 

• Effeen of exposure to noR-Iethlllllll'e/s 8fCW.4. -The probability and severity ofmedlcal effects of single 

and multiple low-le,.el exposures to CWA are being evaluated. 

• Follrlh GenuaJion Agents- Current medical regimens used for protection against the conventional nerve 

agents are being evaluated as countermeasures for Fourth Generation Agents. 

• Cyanide Collnkrmefllures- Potential pretreatment compounds (e.g., methemoglobin formers and sulfide 

donors) and regimen are being evaluated fer safety and efficacy as pretreatments. 

• Nerve agent anti doles- New nerve agent antidote compounds that are water soluble, have a broader spectrwn 
of efficacy. and are more effective !han current antul.ote compounds. 

• Chemict~f Ctuua(ty Mt.fnllg~,mJ- Technologies to ar.sist in the diagnosis, prognosi:!, IUld management of 

chemical casualties are being developed. 

• Respirotory Ag'"'' Injury- Mechanisms of respiratory ogent injury are being determined and medical 

countenneasun."s for respiratory agent casualties are being developed. 

2.7.5 Joint Medical Biological Defense Research Program 

The mission of the Joint Medical Biological Defense Research Program (JMBDRP) is to 
develop medical countermea..,ures to protect U.S. furces and thereby deter, constrain. and defeat the 
use ofbiological agents against them (DoD Directive 5160.5, May 1985). The program is directed 
against agents ofbiological origin that are validated military threats. The primary concern is the 
development of vaccines, therapeutic drugs and treatment regimens, and diagnostic tools, and other 
m:dical products that are effecti~ against agents ofbic>logical origin. 

2. 7 .5.1 l!!!!!!.- Goals of the JMBDRP include the following: 

• Prmecting U.S. forces warlighting capability during a biological attack. 
• Reducing vulnaability tu vali~ and emerging threats by maintaining a sttong technology 

base. 
• Providing consultation medical management ofBW casua1ties. 

1.7.5.2 Objective!. In accomplishing the goals of the JMBDRP, efforts are focused on three 
objectives: 

• Maintaining tedmological capability to meet present requirements and counter future threats: 
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- Determine sites, mechanisms of action, and effects of exposure to biological warfare 
agents with emphasis on exploi1ati<m ofmolrollarscience. 

- IdentifY sites and biochemical mechanisms of action of medical countermeasures. 
- Exploit gmomi<s, protoomics, and bioinfarmatics to greatly expand the knowledge 

base necessary for advancing research leading to next generation medical 
countonneasui~:S against ''traditional" biologica11hreats and genetically modified 
threats 

- Explott molecular biology and bloteclmnlogy to develop new approaches for medical 
countermeasures. 

- EKploit molecular modeling and quantitative s!tudure-activity relationships supporting 
drug and wccine diseoveiy and design. 

• Providing individual-level preventioo and protection to preserve fighting strength: 

- Develop improved vaeeines, pretrea1meots, antido1es, and thetapetrtic 
countermeasure~. 

- IdentifY fuctors 1lmt influence safety and efficacy properties of =didate 
countermeasures. 

• Providing lraining in medical management of biological casualtica to enhance suMval and 
expedite and mrucimize return to Wty: 

- Develop concepts and recommend thmlpentic regimens and procedures fur the 
management of biological casualties. 

- Provide education on medical management of biological warfare casualties. 

One of the key efforts to achieve the goals and objactives of the medical biological defOllSO 
prognnn has been the protection ofU.S. forces against anthrax- a deadly biological warfare agent. 
Tiris is being accomplished through 1n1al force vacoinatioo against anthrax, as described in Table 2-12. 

The JMBDRP responds to requirements from the DoD as identified in the Joint SetVi.ce 
Agreement on Biological Defense, the Joint Warfigbting Science and Teclmology Plan, the Defense 
Technology Area Plan, the Defense S&T Stmtegy, and DoD Directive 6205.3, "Biological Defense 
lrnmunization Program.'' 

Highly sophiaticated tecbnclogy base eftbre; for medical blologicaldefunse hold the promise of 
yielding important new products and technologies to protect our troops against a wide lll11ge ofbio­
logical t1rreat agents. These products include multi-agent vaccine delivery capabilitieslsystems that will 
reduce costs of vaccine production and simplifY imnrunization schedules, and a ocrmnon diagnostic 
system 1lmt can be deployed at forward sites to rspidly analy>< clinical samples for the presence of 
blologicalwarliu-e agarts as weD as infectious diseases of militmy importance. The development of 
these products, as well as the complemettary teclmology-based research and development to enhance 
and expand these capabilities and to idenlifY and develop new capabilities, is also being supported by 
oollaboiStion with other agencies, including the Defi:nse Advanced R=h Projects Agency 
(DARPA) andtheDeparlment ofEnergy (llOE). 
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Projects and technologies shared with the DOE an: n:lated 10 the strengths of !JOE labor­
atories in developing advanced technologies in order to enable rapid detection of and response to a 
chemical or biological incident While DOE focuses internal technology development efforts on the 
domestic threat, they actively support the DoD. The work spans DNA sequencing and biodetection to 
modeling and simulation, collaborating on projects such as x~my crystallogmphy and nuclear magnetic 
resonance imaging ofBW agent antigens. The DNA sequencing efforts have led to advances in 
developing "lab on a chip" diagnostic technology for several BW threat agents. OOE is not involved in 
protection and treatment af persorme~ but they are assisting DoD with drug/chemical database 
=hes with the intent of identi1)ing novel inhibi..,. of pathogens. 

Table 2-12. Anthrax Va<dne Immunization Program (A VIP) 

Detailed information on lhe A VIP may be found on the i!"'temet at http://www.anlhrax.mifl. The 
AVIP web site provides a detailed account on the nature of the threat from anthrax ~acillus 
anthrac:is), description of the vaccine, explanation of U.S. DaD policies regarding biological 
defense vaccines, U.S. DoD policies regarding the anthrax vaccine, immunization schedule, 
information on adverse event reporting, and other information related to the A VIP. 

As of October 29, 2001, 2.100,381 doses or the vaccine have been administered to 522,980 
persons. Also as of this date, 74,670 seNice members have completed the &shot series. 

In December of 1997. the Secretary of Defense announced plans to begin vaccinating Service 
personnel deployed in high-threat areas (HTAsl against the BW agent anthrax. Vaccinations for 
troops in Southwest Asia began In March 199a. The Secretary of Defense approved the Anthrax 
Vaccine Immunization Program for the Total Force in May 1998. Vaccinations for troops in Korea 
began in August 1998. The A VIP Agency was established in September 1998to implement and 
monitor the DoD policy and Services' plans. The Services' AVIP plans call for eventual 
vaccination of the Total Force (active and reserve oompommts) and emergency-easential DoD 
civilians and contractors. The AVIP plan Included three phases. Forces at highest risk are 
immunized first. 

Phase I began in Mar 1998, vaccinating personnel assigned or deploying to high threat areas 
(HTAs) of Southwest Asia. Due to an unanticipated delay in release of FDA-approwd vaccine, 
DoD slowed its implementation of the AVIP incrementally between July 2000 and June 2001. DoD 
is currently executing a modified Phase I, vaccinating only designated special mission wtils and 
personnel involved in vaccine research. Phase II wiU vaccinate the early deploying forces 
projected to deploy in support of contingency plans into the HTAs. Phase Ill will vaccinate the 
remainder of the Total Force. 

After FDA approval of BioPort's newly renovated anthrax vaccine production facility and vaccine 
supply is restorec:l, DoD will resume its phased execution program; catching up with those people 
who were asked to defer doses and continuing to ensure thet indivi<h.Jals deploying to high threat 
areas receive the vaccine. People who deferred doses during the slow down petiod will resume 
their vaccination series where they left off; next doses are then counted from that point. 

BioPort has recently submitted their Biologics License Application supplement to the FDA and It 
has received FDA approval on December 27. 2001. DoD is working with BloPort to examine 
increased productfon alternatives. 

The DARPA BW defense progmm includes oollabomting with USAMRMC on new plat­
forms to enhance delivery and effectiveness of multi-agart vaccines (for example, stem cells gemically 
progrnmmed to express antigens sequentially in Older to provide automatic boosters in the body). 
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Multi-agent vaccines are similar to the measles--mumps-rubella vaccine administered to chlldren except 
that !he lecbnologies being explored for prodncing !hose new vaccines are more advan<>:d, relying on 
bioengineering teclmologies such as nalred DNA and 1he replioon-based delivery systems. Research 
within USAMRMC in bo1h 1he nalred DNA and repHcon "''P""\Ches is advancing mpidly wilh 
demonsliation of proo~of-priiJciplo in a lligher animal model of a multi-agent vaccine planned fur 
FY03. . 

Bioengineering teclmiques are also being used ID prepare a variety of recombinant vaccines 
against single 1hreat agems that will be produ<ed without the need ID grow tho actual threat agent 
during the vaeeine proda:ti<m procoas. Several recombinant vaccines are scheduled for lransition out 
of the technical base to advanced development and ultimately FDA 1i.cens\lw over the next ten years. 

Ileveloproent of a common diagnostic-~ proceeding wilh !he adoption ofmpid nucleic 
acidana!ysis=thods. In FYOl, tho research fucused on til= configumtions of portable instruments 
using common polymerase chain reaction (PCR) c:hemi&ries. These have demonstmted the capability 
for mpidly idi:ntitying panels ofbiologicalwarfure agems and naturally occurring infi:ctious diseases. 
ThoConnnon Diagnootic Systems Dorense Technology Objective (DTO) obtained a Milestooo A 
daciaino at tho beginning ofFY02 and lransitioned 1D Concept Explomtion. Wrth these IDOls, 
lsboratory.based klell!ifteatinn ofinfuctions will be made much taster 0"" thao 30 minutes) and 
farther forward than is now possible. 

Tho JMBDRP includes !he following areas of n.earoh: 

Pre-exposure Countermeasures This area bvolves prophylactic measures undertaken to prevent 
il!noss and injuJy associated with exposure 1D baderial, vim!, and toxin threat agents. Tho primmy 
focus of pre-exposure therapy is the production of etli:ctive vaccines. The roles of various -fucttn n 
stimulatiog collular and lwmoral immunity are -..J through Sludy of specific genes or propoz1ies 
of threat agents. This knowledge provides IDOls fur developroent of second-geoemtioo recombinant or 
multi-agent vaccine candidates as well as pretreatment therapies, such as the use of 
irnnmnomodulators, ID interv<ne in tho pathogenic elrecls ofthrest agents 

Post~exposure Comrtenneasures: Research efforts in thi.s area are focused on developing safe, 
effective treatments to alleviate disease or iJ:Uwy associated with exposure to bacterial. viral, or toxin 
threat agems. Thompeutic measures may involve administmtion of antimicrobials, antivimls, an1ilDxina 
or generic compounds fummlated to intervene at the pathogen's site of action. The knO\\kdge 
necess!U)' ID develop such products requires in-depth research in the baaic pathogenesis and . 
physiology of the BW agen1l!. These analyses will alford researchers IDOls ID create a univmal 
approach in treating poat-e><pOaUre caaoalties of a BW attack. 

Diagnostics: Diagnostiao research involves the investigation and evaluation of sensitive and specific 
methods fur detection of infectious org;utisms, toxins, antigens and antibodies in biological mataials ID 
include the appHeatinn of nucleic acid probes or synthetic antigens. Rapid identification tests and 
diagnostic methods fur tho asaay of bacteria, viruses, toxina, metabolites, and analogs in clinical 
~are major goals of this program area. Research is also being directed towan:l an 
undonianding of gene expressino patterns and changes in the patterns shortly a&r exposure 1D 
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biological agents that may provide very early mmkers of exposure before the sign and symptOms of 
infection are evident. 

2.7.5.3 Threats. Countermeasures, Technical Barrlen, and Acwmpliihments. A biological 
threat agent is defined as an intentionally dissaninated living microorganism or toxin that can cause 
disease or death in humans, animals. or plants. Threat agents include a broad range of microorganisms 
(bacteria, rickettsiae, and viruses) and toxins ofbio1ogica1 origin. Biological weapons are easy to 

make. difficult to detect, and can be very effective. Ileli:n!e against this cla.s of weapon is difficult, 
particularly when biologica1 agents can produce casua1ties over an area of thousand.!! of square 
k.ilometen;, Biological agents could also be used with devastating effect in combination with nuclear, 
chemicaL or conventional weapons. 

COUilll:rmeasUn: and diagnostic technique• for biological weapon. are shown in Table 2-13. 
Critical elemeol!l of medical biological defeme include the ability to protect U.S. for= !rom BW 
agents, to rapidly diagnose (in clinical specimens) infection or intoxication from agents, and to treat 
casualties. Currently, the most effective countermeasure is pre-deployment active immuni7ation. Future 
tluoat., however, may involve genetically engineered biological w""""" that may be .,.,;iy produred, 
highly lethal, difficult to detect, and resistant to conver.tional therapies. An enemy's ability to produce 
genetically engineered threats on demand also exacerbates the long-lead time between research fur a 
medical solution and obtaining FDA licensure for the medical product 

The current JMBDRP includes the following research areas for the development of medical 
countermeasures: 

• Characterize the biochcmistty, molecular biology, physiology, and motphology of BW threat 
agents. 

• Investigate the pathogenesis and immunology of the disease. 
• Determine lhe mechanism of action of the threat agent in animal model systems. 
• Select antigen(s) for candidate vaccines. 
• Develop and compare potential vaccine candidates and characterize their effects in animal 

models. 
• Develop sunogare markers of efficacy. 
• Establish safety and efficacy data for candidate vaa:ines. 
• Develop m:dical diagnostics tu include fur forward, confirmaloly, and reterence labs. 
• Develop chemolimnnmotherapeutic agents and preparations. 

Technical >hortcoming> in the pri-_, include (I) the lack of high-level biological 
containment (BL-3 and BL-4) labomory filcilities to support biological defense =h, (2) lack of 
widespread scientific expertise in biological defense, and (3) a continuing and growing lack of 
availability of lndiao Rhesus macaques, fil:quen1ly ""' d and the animal mudel of choice in definitive 
efficacy studies of vaccines and then!.peutics. These factor.; restrict the depth of expertise, facilities, 
and support available. A recent redress of funds and authorizations over a six year period (FY02-07} 
will be used for DoD facility upgrades and to maintain scientific and technologicaJ expertise. 
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Details of the biological warfare threats and countenneasures, as well as biological defense 
research and development technicalbmriet. and accomplishments, are presenred in Annex E (Section 
E.2). 

Table 2-13. Medical Biological Defense Countermeasures and Dfagnostle Techniques 

VACCINES 
• Killed- killed or inact:ivatl'.d microorganism that is incapable of replicating tntt stimulates immunity. 
• Live, attenuated -live organlsm, 5elected not to cause disea~ but able to stimulate immunity. 
• Toxoid- toxin protein treated to inactivate its toxicity but retains its ability to stimulate immunity. 
• Ret:hmbi1!a11t - gene coding for a protein that stimulates specific immunity to ll BW agent is inserted 

int:D biologica.l vector for production. Protein may be produced in high yields through bioengineering. 
• Deoxyribonude.ic Acid (DNA) - section of DNA that codes for protein that stimulates specifit: 

immunity to a BW agent. DNA produces the desired protein in recipient thtit stimulates immunity. 
• Polyvalent/Muftlvalent/Mu!tiagent - mixture of antigens or 'Y3ccine constructs that pro~t against a 

number of different BW agents. 
• Yectored - carrier organism bioongineered to confer immunity against an unrelated BW agent or 

multiple agents. 

ANTIBODY (A.NTJSERUM,ANTITOXIN) 
• Heterologous- antibodies collected from animals (I.e., different species than the recipient) repeatedly 

immunized against the BW threat. These a~~tibod.ies must be treated to reduce the human immune 
response to them (serum sickness). 

• Homologous- antiboclie:s of human origin (i.e., same species as the recipient) that provide proteetive 
immunity against the BW threat. These antibodies are not prone to stimulating serum sickness. 

• Monoclonal- a cell culture technique for producing highly specific antibodies against a diseaSI: agent. 
• Bioenglneered - antigen binding site on the variable portion of an antibody elicited in a nonhuman 

system is combined with the nonvariable portion of a human antibody to produce a "humanized" 
antibody. 

DRUGS 
• Antibiotics- very effective against bacteria, but are ineffective against viruses and toxins. 
• Antiviral compounds - promising drugs in development by the pharmaceutical industry are being 

evaluated against biological threat viruses 
• Ot./Mrs - compounds that offer new possibilities for protecting against and treating exposure to BW 

agents (such as drugs to treat toxins or nonl!'pecifl.c treatments SllCh as immunomOOulators.) 

DIAGNOSTIC TBCHNOLOGIES 

• Immunological teclmofogin - These tests rely on antibodies for detecting the pre:sence of proteins 
asaociated with the BW agent. They are easy to use, compact, rapid (minutes), and require little logistic 
support. This technology is currently used in out-patient clinics and doctor's offices. 

• Nucleic acid technol&gies- nucleic acid tests, specifically the pol)'nterase chain reaction (PCR). rely on 
segments of genes unique to BW agents to deteilt the Presence of ·those agents. These tests are · 
extremely sensitive and specific, bat currently require more support to perform. 

• DNA Microa"ay teclmologies- Often referred to as "gene chips", this technology assesses the status 
of thousands of genes simultaneously for changes in level of gene expression. Event. that occur 
immediately after exposure to a biological agent may be related to changes in gene expression. 

2. 7.5.4 Defense Advanced Research ProJects Agency (DARPA) Programs. As one of its 
major program areas, DARPA is pursuing the demonstration and development of new bio logiGU 
Wllrliire defense capabilities. Major thrusts include real-time (environmental) sensing; medical 
countennea=es (developing bmriers to prevent cmtty of pathogens mto the 1mman body and 
developing pathogen countermeasures to block pathogen virulence and to modulate host immtme 
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response~ Arlvanced Medical Diagnostics for the most virulent pathogens and their molecular 
mechanisms; and Consequence Management Tools. 

Medical countermeasures research includes: (I) brood spectrum therapeutics against known, 
biological warlilre pathogens, (2) tl=peutics against virulence pathways (mechanisms of disease) 
shared by broad classes of pathogens and (3) stimulators of innate innnunity. Specific approaches 
include modified red blood cells to sequester and destroy pathogens, development of broad spectrum 
vaccines, engineering of plants to produce human vaccines and other products, identification of 
virulence nx:chanisms shared by pathogeru;, d<:velopment of novel therapeutics !argt:ting these 
mecbanlsrns, and efficacy testing in cell cultures and animals. 

Early diagnosis is key to providing effective therapy against BW agentS since many of these 
agents cause eady nonspecific flu· like symptoms. The goal of the DARPA Advanced Medical 
Diagnostics thrust is to develop the capability to detect the presence of infection by biological threat 
agenl8, diff.-ate from other significant pathogens, and identify the pathogen. even in the absenoe of 
recognizable sill"' and symptoms (when the pathogen numbers are low). Specific acCO<q>lishments 
are listed in Annex E. 

Mission effectiveness requires rapid, correct medical response8 to biological threats. The 
objective of the Consequence Management thrust is to provide comprehensive protocols to protect or 
treat combalants by using current azxl emerging biological countermeasures. It will provide accelerated 
situational awareness for biological agents events by detecting exposure to agents through an analysjs 
of casualty electronic theater medical recon1s, and will locate and determine the most effective 
logisticaJ support for providing appropriate treatment and pathogen-specific resources required to 
mitigate effects of the attack. 

2.7.6 Medical Nuclear lRadioJogicall Defense Research Program 

The mission of the Medical Nuclear Defense Research Program (MNDRP) is to corduct 
research in the field of radiobiology and related matters essential to the support of DoD and the 
Military Services. The sole repository of defense radiobiology expertise is the Anned Forces 
Radiobiological Research Institute (AFRRI). 

2.7.6.1 Geals. The goals of the MNDRP are the following: 
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• Understand the pathological consequences ofmdiation injury in order to guide development of 
phllnnacological- for rrutigadng injUI)'. 

• Develop medical countenneasures for acute, delayed, and chronic mdiation injury. 
• Develop and test prophylactic drugs to reduce the adverse health consequences of sublethal 

radiation exposwes. 
• IdentifY biological marken; and develop rapid assay systemS to assess rniliation injwy under 

field environments and enhance medical management of radiological casualties. 
• Quantify and build into casually pmliction models the morbidily and mortality due to 

combined exposure to ionizing radiation and infectious disease or chemical agents. 

--·--···-· 



• Sus1ain combat capability, increase survival, and rninirni7J, slwrt- and long-tenn problems 
associated with ionizing radiation wbon combined with otbe< mass casualty w.:apons or 
battlefield sttessom such as 1raumalic injury and endemic disease. 

2. 7 .6.2 Ob!ectives. The primacy objective of this research group is to address the major aspects of 
mili1my opetationa1 IOqUirements fur dealing with mdiatiM illiuries. A nuclear threat agent is any weep­
on the! causes detrimental medical effects by either direct extomal iiiadiation or by in1mtal contamina· 
lion with radioactive material. These agents iru:hJde radiation dispersal weap- which scatrer radio· 
active material with conventional explosivea; delibemte area contamination; destruction of a nuclear 
power plant; improvised nuclear devices; and ttaditional nnclear weapons. Opetational requirements 
inc1ude progmms in casualty management. medical radioprotectants to diminish rndiation iQjmy, 
medical the!apeutic IOgimens. biodosimeay, oombined NBC injury e!Thcts and its mitigation, 
maintenance of perfurmance, and radiation bnzards asaessment. 

1.7.6.3 Threats, Countermeasures. Technical Barrien, and Accomplishments. If counter­
proliferation and intelligence efforts fiill to deter the uae of nuclear weapons, medical remediation of 
casualties DUJSt be available to treat the effeots of weapoos use. Snch a device would most likely be 
nti1ized against mili1my, economic, or a politicaltatgets (e.g., an airbase, the soat of government, large 
population center, or commercial port city). In such scenarios, citiz.ns outside the imrneliatelethal 
area would be exposed to the prompt mdiation of the initial explosion as well as to chronic exposures 
resulting !lum the residual radioactive ~ 

If an adversmy employs a nuclear weapon, the concomitant '""' ofbiological or chemical 
weapons should be~- Radiation dispersal events could include the destruction of a nuclear 
reactor, intentional contamination of a battlefield with nuclear waste, or dispeisal of radiological 
materials in a terrorist car bomb attack involving conventional explosives. Most casualties in these 
scenarios would suffer non-lethal doses of extoma1 in'adiation. This would complicate the management 
of their conventional iilinties and coold cause internal contamination with Iadionucleideo. Prompt 
effects of moderate- to high-dose mdiatiM iJliury diminish the soldier's ability to fight and SUIVive. 
Effec1ive1Sdiation countermeasuios must protect the warfigbter from perlonmnce decrement and 
simu1tsnoouoly cfunDrish lelhality and 1lle long-teun health effects of radiation illiury. Propbyladic and 
lh=peutic applications of novel pharmacological agents will increase SUIVival and diminish motbidity 
of individual sohlieiS wounded by ISdistion. A research progonn to understand molecular and cellular 
damage indooed by rndiation is needed to detennine the best medical conntermeasures for the newly 
atising radiological threats on the modem battlefield Table 2-14 presents an overview of 
countermeasures to mdiological exposure and research acoomplishments during FYOI. 

Significant progress has been made in prophylactic and thempentio measures the! will reduce 
mortality and motbidity in high-dose mdiatiM enviromneots. Doring the Cold War, the munher of 
casualties teQJiting finm 1lle imJ!o·scale deployment of nuclear weapons woold have easily over· 
wbehoed the medical assets ofNATO forces. In the current threat environment, adequale plaoolng fur 
medical response to a very limited nuclear attack is mandatory. While casualty numbers from a nuclear 
detooarion will still be la!ge, countermeasures have been developed that will signilicantly limit the 
moroidity and the secondary mortality. These rnodali1ies will be particularly important in 1lle likely 
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sumario of terrorist use of radiation weapons. If the attack is limited to one or, at woiSt, a small 
number of even1s, the ability tD provide ~ive, sophisticated medical and other support is highly 
credible because of the availability ofuncompromised treatment/research centers and medical 
evacuation capabilities. 

Details of the radiological threats and countermeasures, as well as nuclear defense research 
and development technical barriers and accomplishments, are presented in Annex D (Section E.3). 
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Table 2-14. Medical Nudear Defense Cotm.termeasures 

PRETREATMENTS 

Single agt:Bts: Injections andtor oral administration of androstene steroid. -vitamin E, genistein and/or 
amifostine (Eth.yof!'} enhance survival of acutely irradiated laboratory animals. 

Multidrug combinatioru: Enhanced survival in animal models is possible using a two-pronged strategy of 
pretn:atments (e.g., androstene steroids, amifootine, etc.) foUowOO by postexposure cytokine therapy. 

MEDICAL THERAPIES 

Blood Forming Cell Stimnlants: Granulocyte colony stimulating factor (G-CSF, Neupogen®) granuloeyle· 
macrophage eo!ony stimulating factor (GM ..CSF, Leukine3

) have been demonstratOO to be highly effective in 
restoring lhe immune competence of the bone marrow and allowing survival from radiation injuries 
previously considered lethal. The cytokine thrombopoictin has been developed as a therapeutic agent and 
is undergoing further trials as a pl11telet~formation 11timulant. lnterleukin II (IL~J I, Neurncga3

) has modemte 
thrombopoietie activity, as well as epithelial tissue repair capacity, and is currently available for human use. 
Keratinoeyte growth factor is a promising new recombinant eytokine for treating radiation-damaged barrier 
epithelium, and preliminary experiments have shown its efficacy iu preventing translocation of irrtcstinal 
microflora in irradiated animals. 

BruuJ Runge Celluiur Recovery Stimuiunu: Research continues into biologically stable compounds that 
stimulate recovery of multiple hematopoietic cell lineages. 

Susceptibility to Infectious Agenrs and Efficacious Therapy; Research continue5 into asse:~Sing 

:ouseeptibility and resistance to infectious agents in individuals exposed to prompt and chronic sublethal 
radiation doses, and developing eombined-mOOality therapies that attack microorganisms while enhancing 
innate immunity. A significant reduction in mortality was shown in animal modds using a clinical support 
protocol based em antibiotic: and platelet transfusion regimens. 

DIAGNOSTIC TECHNIQUES 

Biodusimetry and Dose Assessment: No dose--assessment method other than individual physical dosimeters 
is currently available to deployed soldiers. A novel automated chromosome abem~~tion analytical procedure 
ba~ed on premature chromosome condensation was developed and eould be made deployable lo the 
Eehelon-3 level of medical care. Novel analytical methods and newly identified biological markm that 
leverage nucleic: acid amplifying technologies are being developed. These will lead loa new-generation suite 
ofbiodosimctry assays that are rapid and deployable for field use point-of-<:are testing and provide gn:atcr 
diagnostic: value for medica! treatment decisions. 

CHEMICAL AND BIOLOGICAL WARFARE CONSEQUENCES WITH RADIATION 

lncreased lethality of biological weapons after low /eye/ irrudiatirm; Ongoing studies indicate even low 
sublelhallcvels of radiation will marked!)' increase .susceptibility to infection by agents ofbiologieal warfare. 
ExislillJ! data suggest S)'nergistic consequences of mustard and nerve agents under combined exposure 
with ioniZillJl radiation. 



2.8 JOINT BIOLOGICAL DEFENSE PROGRAM- SPECIAL REPORT ON ANTHRAX 
VACCINE COSTS, ACQUISmON STRATEGY, AND RELATED ISSUES 

2.8.1 Introduction 

As part of the National Defense A1J!hori7JJtion Act fur Fiscal Y e.r 2001 - lullhorizatioo 
CODference Report (106-945, Section 217, Joint Biological Defense Progmm, page 719), Congress 
directed the Departmem to submit a special n:port along with the Annual Reyort to Congress on the 
Chemical and Biological Defense Program. (Related activities of the ovemll Joint Medical Biological 
Defunse RJ:search Progmm are descnbed in Section 2.7.5 of this chapter and Annex E of !his report.) 
The conferees directed the Department to provide information on the costs incurred by~ and payments 
made to, each contractor or other entity engaged in the prodt>otion. storage, distribution, or lllll1l<eting 
of lhe anthrax vaccine administered by lhe Department of Defunse. Additionally, Coogress directed 
that in the report to be submitted in calendar year 2001, the following: infonnation should be included: 

(1) an estimale and update of the lire cycle costs of the anthrax vaccination progrmn; 
(2) a descriptioo oflhe anthrax vaccine acquisition Slra1egy; 

(3) an assessment of govemrnent requlmnents (defense and non-defense) forlhe anthrax vaccine; 
(4) an assessment of the financial and manufucturing ability of !he IIllii1Uli>ctur of the anthrax 

vaccine to meet government: requirements; and 
(5) a description of any activey relaled to any anthrax vaccine license with ,;gnificant inlplications fur 

the Department of Defense. 

2.8.2 Costs Incurred by, and Payments Made to, Each Contractor or Other Entity Engaged 
in the Production, Storage, Distribution, or Marketing of the Anthrax Vaccine. 

Table 2-15 provides a list of aD obligations =ciated with d10 manu1l!cture of !he Anfrmlx 
Vaccine Adsorbed (AVA) as ofNovember 15, 2001. Storage costs outside ofBioPort, distribution, 
and marlreting are funded by the Anthrax Vaccine !mmuni2l!lion Progmm (A VIP) Agency (Table 2-
16). 
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Table 2~15. Obligation of Funds for Anthrax Vaccine Adsorbed ($000) 

1]C 
1K I 54,8811 

Blof'on 1 i n~e-c-a"";" 4.361 

2&,83si ·~ -"'*""" >i139 
Ri oDd" I -!>00~~ •. ,J .... , 

=-r 
-~-"~ 30C 

~ 
;!03 

~ 

~ ~ 4, 

~ ~ 
JAVA 10 
ISAIC 1,29t 

~ 
4,501 

~· 
I ' J 

Toiall 

2.8.3 An Estimate and Update oftbe Life Cycle Costs of the Antbrax Vaccination Program. 

Table 2- 17 provides an estimate of the procurement progrnm costs for the anthmx vaccination 
progmm. Table 2-18 provides life cycle costs for the Anthrax Vaccine Immunization Program 
(A VIP). Future costs beyond FY2005 to complete the program are to be determined. 
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Table 2-18. Esdma1ed Anthrax Vacdne Immunization Program (A VIP) C- ($000) 

2.8.4 Anthra> Vaccine Acqulsition Strategy. 

BioPort C<nporation is the only Food and Drug Adminis1ration (IDA)-Hcenscd manufacturer 
of the AVA DoD persotmel have worked with BioPort in I ansing. Michigan. to complete the 
essential tasks for achieving FDA approval of the renovated fucilil.y, restoration of assured vaccine 
production, and to enable resumption of the imnnmization progmm mandated by the Secretmy of 
Defense. FDA approved BioPort's Biologics license Application supplement on December 27. 
2001. 

DoD conducted an evaluation of the advantages and disadvantages of converting the BioPort 
mcility 10 a Government-Owned, Conlnlctor-Clperatad (GOCO) facility. The evaluation conclndad 
that oonverting BioPort 10 a GOCO fucilil.y would not result in vaccine being delivered any faster than 
under !he current s1nltegy. 

Risk mitigation measures are also being purnred for a aeoond sourca, and, in the long term, for 
a GOCO Vaccine Production Facility. A GOCO Vannine Production Facility is being evaluated as a 
long-tenn s1n1tegy fur Biological Defu1lse (BD) vaccine productioiL nus fucilil.y would provide the 
capability 10 manufacture AVA along wi1h smallpox, botulinum toxins, tularemia, plague, and other 
required BD vaccines. 

2.8.5 AD assessment of government requirements (defense and non-defense} for the anthrax. 
vaccine.. 

Defense 

In Deoember 1997, the Secretmy of Defense (SECDEF) ordered the immunization of all U.S. 
fon:es by 2005. nus required over 14 million doses of A VA (2.6 na!Hion doses annually basad on 
A VIP estimates). Pbase I vaccination offon:es assignad or rolllting to the highest threat areas was 
started in FY98, Phase II vaccination will begin after the FDA approves BioPort's renovated 
production facility and BioPort can supply AVA on a scheduled basis. Phase ill involves vaccination 
of the remaining fun:ea and SllBiainment vaccinalioo. 

73 



Cht!Tilica! & BiQ{ogical Defeme Program A11n161ll Report 

No~Defense 

Identification of domestic requirements will continue to be met through efforts of a BioDefense 
Vaccine Production Facility Advismy Group. '-1embers of this group represent various agencies such 
as the Centers for Disease Control and Prevention (CDC). Food and Drug Administration (FDA). 
National Security Council (NSC), and the Department ofHealth and Human Services (DHHS). The 
bioterrorism events following 11 September 2001 have increased both civilian and medical community 
interest in biodefense vaccines to include the anthrax vaccine. While no specific civilian requirements 
have been set, COC has worked with DoD to purchase, label, and position reserved quantities of 
AVA that could be used under infonned consent in an emergency situation. 

2.8.6 An Auessment of the Financial and Manufacturing Ability of the Manufacturer of the 
Anthrax Vaccine to Meet Government Requirements. 

BioPon is, at present, not generating revenue, because dose release cannot resume until FDA 
approves the renovated facility. Therefore, DoD is fimding all activities related to obtaining FDA 
approval for A VA. DoD is providing emnsive assistance and oversight, including pbarmaceutical and 
regulatory experts, to enswe 1hat the supplier is capable of manufacturing vaccine in accordance with 
all Federal regulations. Progress is being made toward achieving FDA approval to produce vaccine. 
The two key elements to successful Biologics License Application (BLA) supplement approval are 
I) process validation and submission of the docwnentation, and 2) approval of the potency test 
supplement. FDA approved the Relative Potency test supplement retrospectively in November 2001. 
Upon FDA's complete approval ofBioPort's renovations and approval of its contract filler, BioPort 
will have the capacity to manufacture enough vaccine to resume the SECDEF-mandated itnmurriza.tion 
program. 

2.8.7 A Description of Any Activity Related to Any Anthrax Vaccine License with 
Significant Jmplh:ations for the Department of Defense. 

There is only one FDA license for the manufacture of anthrax vaccine. BioPort Corporation, 
the manufacturer of AVA. holds this license. Last year, DoD reported on several activities that were 
relevant to the anthrax vaccine license. These activities and the current status are: 
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• Submission of the potency supplement-FDA approved November 200 I. 
• Submission of the BLA supplement-BioPort's BLA supplement was submitted to the FDA 

in October 2001 for approval of their renovated production facility, BioPort completed a 
successful Pte-Approval Inspection (PAl) by the FDA, December I 9, 200 I. The FDA 
reviewed and approved the BLA supplemen~ December 27, 2002. 

• Award of subcontmct for the filling & packaging operation--BioPort awarded a contract to 
Hollister-Steir for filling and packaging of the vaccine. Filling and packaging wa<1 outsourced 
because BioPort's filling and packaging suite does not meet current Good Manufacturing 
Practices (cGMP). BioPort submitted its supplement for Hollister-Stier to the FDA. An FDA 
PAl is anticipated in January 2002. 



• Potential Second Souree award-not funded. In order to reduce the risk associated with a 
sole source for the anthrax vru:cine, DoD sought industry interest in developing a second 
source for anthrax vaccine. Five companies responded and submitted program plans. IfDoD 
had awarded a contmct for a second source, BioPort could have shared the existing license 
with the selected company, or the selcctcd. company could have requested a new license from 
the FDA DoD Progiam Budget Decision 741 redirected funding for this effurt in FYO I. 

Z9 OPERATIONAL TESTING- PROJECT 049 

Increased awareness of the chemiali and biologiali (CB) threat has resulted in increased 
--for CB defense infunnation and opemtiooally oriented data and analysis from the 
Services and the Cemmandem in CbielS (CINCs) of the Unified Combatant Commands. One of 
DoD's most valuable assets for meeting these requiremen" is the Joint/CINC Operatio111ll Testing 
(PrQject 049) p.ognnn, based at the West Desert Test Ce-al U.S. Army Dugway Proving 
Ground (WDTC at DPG), Utah. Project 049 is a joint service program funded th.ough the CB 
Defense Progmm. Objectives are to: (I) plan, conduct, evaluate and report on labOlatoiy analyses, 
field tests and technical assessments in response to mer requirements; (2) serve as the DoD's Joint 
Contact Point fur CB defense test and reclmical data; and (3) pchlish and maintain the many volwnes 
of the CB Technical Data Source Book. Project 049 recently has upgmded the West Desert 
Technical infunnation Ce-(WDTIC) and coordinated with the Chemical-Blelogicallofmmatian 
Analysis Center (CB!AC) to vastly improve literatore search and analysis capabilities. 

Following are summaries of current PrQiect 049 operational testo: 

• Persistent Chemical Agents and Their Reactions with Surfaces will be conductr.d during 
2002 at the WDTC at DPG for the U.S. Air Foree (USAF). The objectives of this test are to 
I) detetmine the evapomtion- of fue different CW agents, neat and thickened, from 
several warfigbting surfaces, 2) detennine the transfer hazard of the same CW agents and 
mixtures from the same surf'aces at various times, 3) determine a methodohgy {or extraction of 
CW agent fimn concrete and identify various reactions of CW agents in absOibed on or into 
concrete, 4) determine Jevels: of contamination ofCW agents on various surfaces that 'Will 
result in a contact hazard to personnel, and 5) fully chara<:t«iZe the soil s-les used in the 
previous objectives as to type and world wide incidence. 

• Processing Cargo and Troops Through an Exchange Zone will be conducted duriog 2002 
fur the Air Mobility Command The objective of this test is to detetmine if clean cargo and 
troops can be processed through an excbenge rorre without hindering translood operations. 
Ewluations will consist of attempting to move cmgo and troops through sevetai zones without 
cross contamination. 

• Large Frame Aircraft Decontamination will be conducted during June 2002. The objective 
of this test is to esamiDe deconmorination technologies and 1actios, reclmiquea, aod procedures 
(TIP) to detetmine the most appropriate means to decontaminate large fi:mne aitaaft. 
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• Operation Southern Breeze Field Test (MTMC-Cargo) was conducted during May 2001 at 
Charleston Naval Weapons Station, South Carolina for the US Transportation Command. in 
conjunction the Military Traffic Management Command (MTMC). 1he test objective was to 
detennine how covering versus not covering cargo from a Large Medium Speed Roll On, Roll 
Off(lMSR) Ship affected the level of cont=ination and the amount of time needed to 
deoontarninaletheitems. 

• Operation Southern Breeze Field Test (MSC-Ship) will be conducted during June 2002 at 
Charleston Naval Weapons Station, South Carolffia, fbr the Military Sealift COliiDII!>d 
(MSC). Test objectives are to(l) evaluat<: the extent ofintemalcont=ination allowed by the 
ventilation system of an L'>!SR Ship wheo contaminated with a simula1ed chemkal agent, (2) 
evaluate the effectiveness of current decontamination procedures and the use of portable 
collective protection systems (M20Als) inside crew quarters, and (3) evaluat<: the feasibility 
of wrapping equipment/cargo in a protective cover as a means of contamination avoidance 
and expediting port throughput. 

2.10 CB DEFENSE RDA PROGRAMS REQUIREMENTS ASSESSMENT 

ISSUE: DoD does not bave a current approved mechanism for licensure or cbemkal and 
bioJogitaJ defense medieal products (Le., drugs aod vaccines) because legal and ethical 
constraints prevent adequate ron testing tn humans. 

SOLUTION: The FDA and DoD are worlcing together to amend the Code of Federal 
Regulations to allow animal efficacy data to be used in lieu oflarge-scale human clinica1 efficacy 
trials. FDA's Center for Biologics Evaluation and Research (CBER) proposed a rule on October 
5, 1999 entitled, "New Drug and Biological Products; Evidence Needed to Demonstmte Efficacy 
ofNew Drugs fur Use Against Lethal or Permanently Disabling Toxic Substances When Efficacy 
Studies in Hwnans Ethically Cannot Be Conducted," and is available at 
www.fda.gov/cberlrules.htm. This rule is expec!ed to be finalized in 2002. This mechanism of 
ucensure is vital to provide milila!y service pen;onnel with li<:ellSO<l products. This rule will also 
establish requirements for licensure and allow the DoD to pJan aOO conduct the appropriate 
studies to obtain approval for the products planned for production and licensing. Requests fur 
approval of each medical product 'Nil! be reviewed on an individual basis. In some cases. human 
efficacy may be detennined to some degree (e.g., the Topical Skin Protectant was tested against 
poison ivy extract in humans.) In other cases, hwnan efficacy data will not be available. 

ISSUE: DoD Jacks FDA-licensed vaccines agaJnst some BW threat agents. 
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SOLUTION DoD =rently has only ore licensed vaccine for biological defense protection, the 
An1hrax Vaccine Adsozbed. For other biological defense vaccines, DoD awarded a prime 
systems contract to DynPort LLC, now called Dynport Vaccine Company (DVC). This contract 
establishes a single integrator to develop, license, produce, and maintain a stoc.kpile of BD 
vaccines for protection against BW agents. DVC is required to obtain and maintain FDA licensun: 
for all the vareine products developed under this contract 



--··----

The contract was awarded in November 1997 and began with the development and licensure of 
1llree vaccines: Q fi:ve<, Tularemia, and Smallpox, and the st<Jnlge of the cmrent unlicensed BD 
vaccine stockpile (JND products). There are options for the development and licensure of ren 
other BD vaccine~ which are progmmmed fur development and licensure. 

In July 2001, DoD submitted 10 "Rqmrt oo Biological Warfure Defense Vaccine Research & 
Development Progmros." This report this report addresses: 1) the implications of relying on the 
commercial sector 10 meet the DoD's biological defense vaccine requirements; 2) a design for a 
govemmeot-owned, contractor-operated (GOCO) vaccine prodoction filci1ity; 3) pre!imiruuy cost 
estimares and schedule for the fucility; 4) consultation with the Surgeon Genernl on the utility of 
soch a fuci1ity for the prodoction of vaccines for the civilian seo10r and the impact of civilian 
prodoction on meeting Armed Forces needs and taei!ity operating costs; and 5) the hopact of 
intcr.national vaccine requirements and tk: production of vaccines to meet those requirements on 
meeting Armed Forces needs and taei!ity ope<ating costs. 

A. part of the DoD's vaccine initiative, DoD scicctcd an independent panel of experts to assess 
the DoD acquisition of vaccine production programs and report their recomJDeiXlations for 
improvement to the Deputy Secretary of Defense. The panel prepared a report to reflect its 
independent opinions for coosideration by DoD. This report discusses vaccine industry ~ts 
and concludes that the size and scope of the DoD prog!lUil is too large fur either DoD or industry 
alone. It recommends the application of a combined integrated approach by DoD and ind!Wy, 
conpled with better alignmem with industry best pmctices. DoD is worl<ing with tb:: Department of 
Health and Human Services and other federal agencies to develop the requirements and plans for 
construeting a national biological defOcse vaccine production fuei!ity. 

ISSUE: Anthrax vacdnation currently requires a primary series~ six dose regimens paced 
out over tbe course of 18 months, witb an annual booster to maintain immunity. This protowl 
makes It dlftlcnlt to complete before deployment of forces or to ensure that mobile fo~ 
once deployed, are administered the proper regimen. 

SOLUTION: DoD conducted a successful pilot study evaluating a dosage n:ghoe using fewe< 
doses of Anthrax Vaccine Adsorlled. The results of this study were presented to the Food and 
Drug Athninistration (FDA) in FYY9. The results have been accepted for publication in the peer­
reviewed joomal ''Vaecine, • and will appeer in an eady 2002 issue. Congress funded the 
Department ofHcalth and HUlllJ!ll Se<Vines effurt for expanded pivotal studies. These studies will 
1alre place at five research- with enrolhoent of volunteeB expected to begin in February 
2002. 

ISSUE: There is no currently licensed manufacturer for the smallpox vaccine. 

SOLUTION: The CUireDt1y lieensed smallpox vaccine, made by outdated metbods and last 
produced over20 years ego, is in limited supply. A more modem replacement is needed. The 
U.S. Army has developed a candidate vaccine. Human trials of the Army vaccine are very 
promising. The final report fium a elicicallrial of the candidate vaccine administered by 
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scarificatioo indicates that the candidate is safe and immunogenically similar to the li<:ensed 
vaccine. The candidate vaccine continues to be developed for FDA licensure. The subconttactor 
selected by the NAP prime systems contractor to manufacture the new smallpox vaccine 
completed process definition studies, manufactured a GMP pilot lot suitable for a phase 1 clinical 
trial, and validated a vaccine potency assay in FYOl. A phase l trial of the newly manufactured 
GMP pilot lot is planned fur start up in February 2002. FDA licensure is expected in 2004. An 
immune globulin product (Vaeeinia Immune Globulin or VIG) is required to treat adverse reactions 
to vaccination with the smallpox vaccine. To ensure continued availability of previously 
manufactured VIG, an IND was obt>ined for this materBI, thus allowing planoed cbnical trials to 
proceed TheN AP prime systems oonttactor also filed the firSt annual report for the IND 
(#9141) obtained for a new VIG product for intmvcnous administration. The selected 
subcontractor has manufactured three lois of the new VIG product A clinical nial using this 
mat<rial is CU1Tel11ly undergoing data mmlysis and two more lots are in the process of being 
manufi!ctured. This product is in clinical testing, with lioensure expeded in 2004. TheN AP 
Progrnm Management Office is in close coordination with the Centers fur Disease Control and 
Prevention that has conllacts for the development of a sepamte smallpox vaccine candidate for 
homeland defeme. Palallel development of these vaccines is judicious risk reduction since both 
must undergo extensive hmnan testing. Down selectiom to a single vaccine is desirable. 

ISSUE: The etfects on humans resulting from the exposure to low doses of chemical agents, 
particularly organophosphate (nerve) agents, are not clearly undentood. 
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SOLUTION: Beginaing in FY%, DoD, in association with the Resean:h Wodcing Group of the 
Interagency Persian GulfVeterans' Coordinating Board, dedicated $5 million to evalcate the 
chronic effects of low-dose level exposun:: to chemical agents. Studies have been underway sm.ce 
IQFY97 to develop highly specific and sensitive assay~ prefembly finward-deployable, to detect 
and potentially quantiJY low-leveleJq>l>!ure to chemical agetru;. These ongoing studies may also 
identify any long-lasting and toxic metabolites of chemical agents thet could account for delayed 
and long~ tenn health consequences. In addition. studies to look at the impact of possible genetic 
polymorphisms of cholinesterase enzymes upon individual respon"'e to nove agents are underway. 
Additional funds have been committed and contracts are being awarded to eValuate potential 
chronic health complaints ICSUlting from exposwe to nave agents. These contmcts were bcgwl 
I QFY98. In May 1999, the Department ofDefunse submitted a report to Congress entitled DoD 
Strategy to Address Low-Level Exposures to Chemical Waifare Agents (CWAs). This report 
provided a review of the policies and doctrines of the Department of Defense on chemical warfare 
defense. Based on this review, DoD recommended no modifications to policies and doctrine, and 
stated that existing efforts were well designed to address the need, based on current scientific 
infimnation. 

Doring FYOO, DoD established the Low Level Cb=ical Warfilre Agent Worlcing Group, witich 
was chartered to provide advice on the rerearch programs to understand the health effects of 
exposure to low-level chemical warfare agents. to prevent unnecessruy duplication of research 
effons, and to focus and direct scientific investigations to address operational issues. In FYOI, 
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researoh efforts to tmderstand the effects of low level chemical toxicity on the human body and to 
develop medical co\lllklrrneasun: to minimize elll:cls of low level chemical exposure the were 
undetway at or were sporiSored by USAMRMC's U.S. A=y Medical Research lns1itule for 
Cbemical Defense. Aecomplisbments are found in Annex E. 

ISSUE: The toxic eharaeterist:its of the Fourth Generation Agents (FG.As) may be similar to 
the conventional nerve agents. Therefore, FGAs are recognized as a potential threat to the 
safety of our warfighters. Current medical countermeasures may not provide the same level 
of protection against the FGAs as they do against the conventional nerve agents. 

SOLUTION: Develop prophylactics, pretreatrnen~ or therapeutics for the FGAs to reduce the 
lilrelihoed that our edvemries will employ these agenls. Basic pbannacokinetic clmracteristi£s 
such as absorption, distribution, metabolism, and excretion of these agents are necesSlUy to 
deternllne the differences in the m:chanism of action of the novel agents and the conventional 
nerve agents in order to develop effective countermeasures. 

The Chemi<:al and Biological Agents Action Group (CBMG) was established to address the 
FGA lllreat This group---composed of senior represeu!alives from the intelligence, requirements, 
materiel development, and medical research and development communities-has reviewed 
applioable intelligenre soun:es, requireiJ=ts documents, and materiel development progtams to 
assess the impact of the FGA thmrt to defense requirements and defensive systems development 
Joint Selvice Integration Group and Joint Service Materiel Group representatives are working 
with representatives oftha intelligence community to assess tha FGA threat effect on current, 
developmental, and future defunse systems. The CBAAG findings and remmmeedations were 
published in an initial report and action plan in 2002 

As part of the effort develop a more responsive process to coordinate and integrate activities 
among the intclligence, requirements, and R&D communities to react to emerging threats for the 
CB Defense Prognun,1he Chemical and Biological Threst Agent Progmm (CBTAP) has been 
established. The objectives of the CBTAP are to promote continuing commuoication among these 
communities, to facilitate teclmical docomenmtion, and to provide aa information fei!Cb.back 
oapabilily. 

In FYOl, research efforts to undemand themechanism(s) of new M!Ve agent threats and to 
develop improved pre- and post-exposure products and- against new""""' agents 
wen: undetway at or were 'J>Onsored by USAMRMC's U.S. Army Medical Research lnstitote 
for Chemical Defense. Accomplishments in the FGA research area are found in Annex. E. 
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Chapter3 
Nuclear, Biological, and Chemical (NBC) Defense Logistics Status 

3.1 INTRODUCTION 

The ovemlllogistical readiness of the Department ofDefense's NBC defense equipment 
continues to improve. The Services have increased stock of most NBC de1imse equipment, and the 
ovemll Servioe requirements have decreased as a result of a smaller foroe. Both factors have 
improved the ovemll DoD readiness and sustainment slaWs. Asset vis!bili!y initiatives oontinue to 
in= the abili!y to manage what is becoming an incn:asingly joint collectioo ofNBC defense end 
it=s and consumables. A number of irems cootinue to pose a moderate to high risk challenge doe to 
low .inventories and continued mrxiemization efforts. 

The DoD Cbemical end Biolo~ Defense Program jointly manages the research, deveJ. 
opment, and procurement of rmUorend items ofNBC defense equipment These items are fimded 
through defi:nse..wide fimding aocooots. Consumable NBC defense irems are mansged by the 
Se!Vioes and the Defense Logistics Agency (DLA) in accordanoe with Title X n:sponsi>illies of the 
Services and their desires to mansge their own operations llllrli!laintenllnce funds. Under the 
provisions ofT'rtle X of the FY95 Defense Authorization Act, Servioe Secretaries are responsible fur, 
and have the authllri1¥ to conduct, all affilirs of their respective departments inclurling supplying, 
researehing, developing, mainmining equipment, and 1mining. The existence of defense. wide (rather 
than Service-specific) research, develOpment, and acquisitioo funding accounts has eoswed the joint 
integration ofNBC defense progmms. However, no defense-wide (that is, joint) operations and 
rnainrenanoe fimding meclnnism exists for the sustainment ofNBC defense items, inclurling 
consumables. Because of this, the joint NBC defense comnruoicy is limited to tracking the slaWs of the 
DoD NBC defense logistics readiness and sustainment program and making reoommendalions to 
correct fimding shortfalls. 

The Joint Service Materiel Group (JSMG) coordinates NBC defense logistics issues. The 
JSMG, established by the Joint Service Agreement (JSA), works to ensure a smooth transition 
through the phases ofNBC defense equipment life cycles. It is also cbaiEed with developing and 
maintaining an annual Joint Service NBC Defense Logistics Support Plan (LSP). This LSP forms the 
baais for the analysis found later in this chapter. 

During the past year, increased foous by all Services and DLA on NBC defense logistics bas 
visibly improved the ovemll program. Readiness shortfalls have been ideotilied and addeessed to the 
degree that full sustainment through a one Major Theater War (M1W) scenstio is reasonably assured. 
The abili1y to sustain a second nearly sinwltaneous MIW scenario is in question, doe to =rent and 
potemial critical shortfalls of specjic program areas. Contiogent upon implementation of the 
recommendations contsined in the Secrewy ofDofense's Quadrennial Defense Review, the Services 
have programmed fimds to specjically address these problem areas. Additionally, the services are 
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fonnu1ating doctrine, tactics. techniques, and procedures for domestic response to terrorist incidents 
involving weapons of mass destruction. 

The Joint Chemical Defense Equipment Coosurnption Rales (JCHEMRATES) N study was 
completed in November 1998. This study was sponsored by the Joint Sezvices Coordination 
Commitll:e and executed through the U.S. Anny Cema!OC Anny Anazyses. The goo! of the 
JCHEMRA TES study was to define pararneten; of future chemical wwfare scenarios and detemrine 
the consumption mtes for consumable chemical defense equipment. Using the current Defense 
Planning Guidance, the JCHEMRATES study developed consumption rates for the two MIW 
scenarios. Consumption rates include both medical and no~ medical chemical defense items for each 
Service and overnll DoD roll-ups for both scenarios. They include both initial issue of chemical 

detense equipment and SUS!ainment through the !2().day period. These rares form an impot1ant basis 
for detennining future Service purchases and their readiness to go to war. The final report on the 
JCHEMRA TES N study was published in April 1999. 

The JCHEMRATES IV study's two MTW requirement is nol and should not be consid­
ered a procurement target. This study did not fully consider certain factors such as air transport into 

theaters of conflict or Navy fleet requirements for ships at sea but not in the theater of operations. 
Thus, while the Services agn:e with the methodology and intent of the stwly, the Navy and Air Faroe 
<lisa!!= with some of the findings. Future itemions of this study wi1i reqWre furtber refinement prior 
to becoming a fully accepted planning tool. The JCHEMRATES MIW requirement does not consider 
peacetime training requirements, sizing requirements, full procw-ement to the entiit active and Reserve 
forces, or the increasing nmnber of peacekeeping missions in recent years. An increasing emphasis on 
counterterrorism, and humanitarian and peacekeeping missions worldwide is an additional drain on 
NBC defense supplies and has added to planning factors since these mi&c;ions exceed the requirements 
p!anoing figures (that is, 2 M!Ws) used fur acquisition planning. Therefore, the MTW requirement 
denotes a minimum planning number, which if the total DoD inventory drops below. may represent 
a criti<:a1 shortfull for that particular item which should be immediarely addressed to avoU! diminishing 
the force's NBC defense capability. Because of this limitation in the study, the Services have identified 
their total Service requirements as their procurement targets, while acknowledging JCHEMRA TES as 
a necessary step in joint service management of the NBC defense program. 

To address the shortcomings of the JCHEMRA TES studies and to inelude biological defense, 
the Joint NBC Defense Board is sponsoring a follow-on study, the Joint Chemical Biological­
Quantitative Requirements and Equipment Consmnption (JCB-QREC) study. This study began in the 
fourth quarter of FYO I with an identification of user needs and concerns while developing the study 

scenarios. 

The Services oontinue to have issues regarding the accountability and management of NBC 
defense item inventories. Limited asset visibility of consumable NBC defense items below the 
wholesale level remains a problem due to the lack of automated traclcing systems at that level (the 
exceptions being the Air Force and a recent Marine Cotps initiative). This has the full attention of the 
senior NBC defense managoo;. The Joint Total Asset Visibility (If A V) project is ~ssing toward 

addressing these problems in the long tenn, but is inirialiy hampered by the uneven quality of inventory 
reporting. 
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Tire Services still procure coosutnable NBC defense items through multiple, separato, and 
distinct funding authorizati<>ns, as di""""" in Section 3.6 of this chapter. Each Service is addressing 
secondary item procuremmt policies independently. However, there oontinue to be shortfalls of 
specific NBC defense :itetns when measured against DoD requirements of a two MIW scenarl.o. 

The process by which the Services and DLA fund and s1nre war reserve materiel has heen 
hampe~ed by differing definilions, diffi>ent deployment stmregies, and a lack of validated~ 
for jointly managed items. Tire Joint Service lnlogmtion Group (JSIG) was tasked in calendat y= 
2000 to study Service concerns with JCHBMRA TES IV. Initiation of a follow-on study, the Joint 
Chemical BiologiaU-Quantitatve Requirements and Equipment Consumption (JCB-QREC) study is 
nnderway and is being tailored to address lhese """"""" and 1lrus will..- a solid foundation fur 
providing a basis fur the COIDIDCll planning of future r«jllirements. 

Tire JSMG initiated iJs sixth Joint Service NBC Defense Logistics Support Plan (LSP) in 
August 2001, This report focuses on identifYing the Ci.llTCllt on-hand stores of the Setvices' and 
DLA's NBC defense equipment, and matching these numbers against the requiremon1s genemted 
from the final JCIIEMRATES N study. Tire LSP's ahn is to identify the Services' readiness and 
sustainment capability, maintenance requirements, and industrial base issues in the area ofNBC 
defi:nse. The data call coOOuctcd for the FY02 LSP was used to develop the findings in this chapter. 

3.2 NBC DEFENSE LOGISTICS MANAGEMENT 

NBC defunselogistics managentent remains in -.ilion. The Joint NBC DefuJse Board has 
begnn to exercise full authorey in this area, and the JSMG, which n:polta to the Joint NBC Defense 
Board, has heen charged with coordinating and in1ograting logistics readiness The Joint NBC Derense 
Boord has identified the need to standardize the M'IW equipment requiremen1s /liDOilg the Services. 
They iniliated a process to oollect data and define requirements to ensure coosistency across all 
planning efforts. The JSMG's role is to identitY cw:rent readiness and mNtainment quantities in the 
logistics area, with respect to the two M'IW scernuio outlined in the Derense Planning Guidanoc. 
Developnrental NBC defense progmms 1llat will be fielded within the POM time period are addressed 
to identifY modernization efforts that are underway. 

As cum:ntly envisioned, all Servioes retain "starter stocks" ofNBC derense equip!Dent that 
will support intmediste deploymenta and initial Ope!31ions. The length of time that these stocks will last 
each unit depends on the respedive parent Service. Air Force units dep:l.oy with 30 days of NBC 
defi:nse consumables. Anny divisions uae a planning figure of 45 days, while Marine Coips forces and 
Navy shore units use 60 days as the basis for their plans. As a matter of policy, Navy ships stock 45 
days or 90 days of consumable materiel based on the units mission. However, Navy ship values are 
notiored in that they are based on peacetime demand and/or projections of wartime demand as 
COlllained in podinent allowance ~. For NBC defensive materiel, and particularly in the 
case of individual protective equipment (1PE), the days of supply represent a mininunn stockage 
J'O'ition hased on """""' investment gui<lelines fur such materiel. In most cases, the Servioes will tim 
redistnOute any available uncommitted assets to provide sustainment before sourcing e1sewhete. Once 
these starter stocks are depleted, the military forcelllrnS to the DoD NBC defense itein managc<l! for 
"swing stocks," also known as ... sustainment stocks." 
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DLA and the Anny Materiel Command (AMC) are the item managen;, or National Inventory 
Omtrol Points (NJCP), !Or the vast majority of NBC derense i!oms in all !Our Services. They an: 
responsible for industrial base development, acquisition. and storage of wholesale peacetime ani 
rustainment wartime sloch They buy (process procurement actions) and, if requested, store NBC 
defense materiel (swing stocks) for the Services. However, the Services must provide funding to DLA 
and AMC for the procurements. 

Primarily Army owned sustainment stocks are stored in DLA and AMC depots although 
USAF, USMC, and USN may provide fimd• to DLA and AMC to "ore their sustainment stocks. All 
Services are n:sponsible for individually prognunming and funding sustainment stocks to provide the 
required support to their supporting force structure, Because of a lack of visibility of NBC defense 
items, tmclearwartime :rtquirements (given the post~Cold War envirorunent), scarce Operations and 

Maintenance funds, and low priorities given to NBC defense stocks, the CUI1'tnt quantity ofDLA and 
AMC NBC defense war reserves have been reduced and will not support sustainment requirements 
for the entire DoD forte during a full two MIW scenario. These numbers are reflected in the tables of 
Annex F. 

Prior 1o a conflict, lh~ 
Services buy and store 
NBC defense end items 
lhrOllSh a DoD~funded 
accown; consumables. are 
bought and stored through 
each Service's O&M 
accounts to allow initial 
operating capabili1y 
through tbe time!! shGwn. 

Mojcr11nits deploy ,../J00%.,11<1 i~ 
and •naugh ccllSI!JNll>l.,; to suppon 
~five Xn<i<:e opm~ti<>Jral cUfiCiel)l: pl.lll 

E:td itom lo...., ~laced b)< fl<>11ts 
Scrvice-pun:hased c:onoumablc:. nbaumd 
-mplaud hyindll5ttialbasc~rgr 

Concept assumes that either Anny/DLA stocks will allow the 
Services and CINCs to continue sustainment operations or the 
industrial base can be activated prior to 120 days. 

F"tgUre 3-1. War Reserve Requirements and. Planning 

Service inventories of NBC defense items mainrained at Wlil: level use either manual records or 
a semi-automated tracking system. Stocks held at wholesale level are maintained using a separate 
automaled system. Currently, there is little connectivity between the two systems. As a result, there is 
limited Setvice level asset vi<.ibility for NBC defense items. The Setv:ices are addressing this deficiency 
under the auspices of Total Asret Visibility (T A V), a long-term initiative that will link existing DoD 
logistics automated systems. 
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The Aimy bas improved its visibility through an initiative to- indi.vidual issue of 
eleven critical NBC defunse itoms across all major commands. Unit Status Reporting was 
implemented fur unils to report on.-band stocks vs. requiremen1B on a monlbly basis. In addition, plans 
are in place for oonsumable chemical defense equipment for all forces olher than Force Paclcage I and 
olher eor1y deploying unils to be consolidated and centrally stored at Bluegrass Aimy Depot T!ris 
""""'"Y""' execution plan is managed by HQ AMC and will enable better visibilily and rotation of 
NBC defunse oonsumab!e itoms. The Air Force has a similar program that consolidates stocks of 
NBC defunse items for deployment in support of contingency operatiollll. These initiatives have sian 
reduced surveillance costs and improved overall management of NBC defmse stocks. The Marine 
Corps bas been leading a joint surveillance Teclmical Worlcing Group, whose initiatives have been 
iru:reasing ooopemtive e:ffom in surveillance and shelflife progrnms. The Marine Corps has sian begun 
ao NBC stocks consolidation program and is developing an NBC Defunse &juipment Management 
Program (DEMP) database to tmck the inventory, shelf life, and maintenance histories of NBC 
defense items. 

Both DLA aod AMC will remain key players in 1he fu1llre NBC defunse Iogisti<s management 
system. The Joint NBC Defunse Board, through the JSMG, provides coonlination and intogratioo. 
based upon the input of a] Services and Commanders-i>Chief(CINCs). DLA and AMC will 
continue to provide services such as mw data collection, inventory control, and a distribution 
infras1ructure. Wrth 1he results of JCHEMRATES N, the Services and DLA can immediato!y begin 
plans to improve their readiness and sustainment status based on a common wtdersmnding of modem 
conflict scenario requirements. 

3.3 QUANTITIES, CHARACTERISTICS, AND CAPABILITIES 

The results of the data collection efforls are compiled in Tables F-1 through F-5 inAnoexF, 
NBC Defense Logistics Readiness Data. A !able is included for each of the four Services and DLA. 

The items lisled under"Noroenclature" in Tables F-1 tbroughF-5 of Anoex Fare 129 NBC 
defunse items that are currently fielded in 1he Services. 'Total Service Requirements" inclnde 1he 
quantity required for the entire SerVice (to include active and reserve forces), and includes pearetime 
replacements (weor and rear) and !mining requirements. Previoosly, the two MTW requirement 
quantities were based on the larger of (I) the initial issue for two MTW, or (2) the two MTW 
consnmptian, as eoruputed by the JCHEMRATES IV study (March 1999 deta). Those quantities 

. represented 1he mininrum requirements fur foil susiBinment through two cooflicts. Recognizing tbat 
potentially our forces would be left depleted of resources after the conflicts, the LSP Inregrated 
Product Team (IP1) voted last year to add initial iss1Je quantities to ooosnmptioo in calculating the two 
MIW requirement for amsnmahle items. The comumption that is used to compute the two MTW 
requirement provided in Tables F-1 through F-5 is based on the ftcal JCHEMRATES IV calcnlati­
deted March 1999. The Services and the JNBCDB have the option of providing different 
requiremenls if1hey detennine the JCHEMRATES calcnlatinos to be inaccurate or ontdeted. 

Note that materiel requirements for training. sizing variations and peacetime replacements are 
not incksled in 1he wartime requirements ca1cu1ared by JCHEMRA TES. T!ris nomber represeots an 
average expenditure calcu1ated among four scenarios: chemical defense equipment expenditures under 
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low chemical weapons use during favorable and marginal weather eoniitions; and of chemical defense 
equipment expenditures against high dlemical weapons use during favorable and marginal weather 
conditions. All sets of conditions were run for the Nortft...East Asia and South-West Asia scenarios. 

The "Stocks On-Hand" represents the total of all seiViceable NBC defense materiel availi!ble 
in each of the Services (stocks positioned with troops. stocks in the supply system and stocks stored 
in depots/facilities, both peacetime stores and war reserve). This number represents only those items 
physically "on-hand ... Quantities for which a Service or agency has subrritted a funded requisition or 
purchase onkr in FYO J, bot has not n:oeived the requisitioned items are included in FY02. Finally, 
the quantities depicted as "Projected Due-Ins·· are quantities the Servioes plan to buy to replace 
peacetime consumption of NBC defi:nse assets {to include llllining use and shelf-life expimtion), and 
to buy wartime sustainment stocks. It must be emphasized that these numbers are based on major 
command estimates of requirements. Amuai procurements will be based on available funding. 

3.4 LOGISTICS STATUS 

During collection of FYOI data, infonnation on the inventory status of 129 fielded NBC 
defense equipment items was compiled While radiacs were not traditionally a part of this chapter. 
they have been retained in an effort towards continuity with other chapters and annexes of this report 
NBC defense items such as spare parts and sub-components were considered a subset ofthe primary 
item for risk assessments, and were not reviewed separately. Batteries for critical systems are listed 
for infonnational pU!Jl05CS. lnventoiy backing for batteries is difficult because of a lack of visibility and 
because they typiwtlly have other applications. Trainers were not included in the assessment process. 
since they do not reflect wartime service :requirements. Quantities required for wartime needs were 
then comparod to quantities currently on-hand. Characteristics and capabilities of selected fielded 
NBC defense: items are discussed in detail in Annexes A-E of this report. 

Among medical consumables, sodium nitrite and sodium thiosulfate are now combined in a 
single Cyanide Antidote Treatment Kit The requirements for Pyridostigmine Bromide tablets were 
adjusted to reflect FDA guidelines, which allows them to be administered for only 14 days. mtlle>- than 
30 days. The Chemical Agent Patient Treattnent Medical Equipment Set and Medical Aerosolized 
NetVe Agert. Antilote (MANAA) Atropine Sulfate Inhalation Aerosol were added. 

Beginning with the 2000 report, the two 
MrW requirement foc consumables was adjusted 
to include the initial issue aloog wnh the 
consumption provided by JCHEMRA TES. This 
decision was made to provide for some inventory 
to remain after 120 days, thus enhareing our 
readiness if another conflict ensues. This more 
closely aligns the requirements calculations with 
those of other cotmiKXti.ties such as ammunition. 

Two MTW Requirement for Conswnablea 
Pnwious definition: equal to the greater of 
JCHEMRA TES Initial Issue or Consumption 
~ No inventory remains after 120 days 

New definition: equal to JCIIEMRAlES initial 
Issue plus Consumption 
=> Some inventory remains after 120 days 
Readiness for tile next eonfliet is ealtanced 

Of the 129 items extensively reviewed. DoD developed risk assessments for 50 items based 
on data gathered as of30 September 2001 (see Table 3-1). These items were singled out because of 
their critical role or their ability to repm;ent the general state of their respective cormnodity am~. Wbi1e 
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some of the items assessed changed fium the previous year's report due to obsoloscence, the balance 
of assessed items among the commodity areas remained as constant as possible to provide for 
continuity. These items were I2ted as being in a low, moderate, or high risk category. "Risk" is based 
on the currently available percent fill of1he two MIW requirements; the lower this fill1he greater 1he 
1ike1iboed that such shortages may signffican!ly reduoe DoD's ability to respond to a contingency. 
Shortages for FYOl were calculated by comparing the two MTW requirements, as defined fur this 
year, to on-band quantities. as shown in Annex F, Tables F-1 through F-5. 

RISK ASSESSMENT 

Table 3-1 provides tbe results ofthe assessment Progra.ms rated as high or moderate risk are 
discmsed in greater detail in Annex F. A seven-year comparison of data assessments is shown in 
Figure 3-21n compari8on to FYOO report data, the percentageof1he FYOl report's items in the low 
risk categocy remained constant at 66 percent. The p=tage of items in modemte rose from 14 
percent to 18 percent, while the pereentage of items in 1he high risk categol)' dropped from 20 petWlt 

to 16 percent. 
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The redefmition of the two MIW" requirement did not significantly affect most of the items that 
were assessed. Several items remain in the high to modemte risk cmegories while they are being 
fielded. These items will be monitored as continued procurement arncliorares their risk The fullowing 
items are bighlighted: 

• The_,. ofM8Al chemical agent detectors improv<x! due tt> repairs while its replacement, 
1he M22 ACADA, is being fielded. 
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• Collectively, 60"/o of the Marine Corps inventoJ:y of CAM 1.5 and CAM 2.0 have been 
refurnished and are cum:ntly being shipped to Marine Corps usas. Funding fur the remaining 
CAMs has been received and refurllislunent action should be completed during FY02. 

• Quantities of BDOs are not adequate to fill the Air Foree requiremenl. 1be Air Force 
developed a mitigation plan in concert with procurement of the JSUST ensembles. to minimitt 
risk. The recent plus-up of procurement funds for ptotecrive suits has aided in plans to 
transition to the JSL!ST program Despite the removal of quantities ofBDOs fuJm inventoJ:y 
because of defects the oVOiall level ofDoD War Rese<ve Materiel (WRM) stockage of BOOs 
remains high. thus the immediate risk is assessed as low. Also, DLA is providing an offset to 

the S<:Nioes, based on the value of ti-e defective BOOs, that is being applied toward purchase 
of additional JSLIST suits. Other BOOs will remain in inventory until they reach maximum 
shelflile. 

• The Air Force is relying on the CWU 66/77P to provide a protective air crew ensemble. It 
will replace the now obsolete Chemical Protective Undercoverall, and is assessed at moderate 
risk. Continued pla!med procuremente should correct this assessment in the short tenn. The 
Joint Protective Ain:rew Ensemble (JPACE), being procured in FY04, will replace this suit. 

• The collective proteclion area continues to be assessed as high risk, in pan due to the 
oontinued emphasis on contamination avoidance and individual protection. which overshadows 
this area. A1:. the procurement cycle in these two latter areas matues, the risk assessment of 
collective proleclion systems will lessen sligblly. 

• DS2 requirements, as detennined by JCIIEMRATES N, indicated a significant increase in 
DS2 requirements compared to JCHEMRA TES III and current on-hand stocks. Because of 
the ma~tude: of tliDi change, DS2 is omitted from the risk assessments while the LSP 
Integrated Product Team considete the validity of the JOlEMRA TES m n:quirernent vice the 
JCHEMRATES IV calculation. 

• With the exptration ofM258Al decontamination kits in FY99, the status ofM291 kits 
becomes more critical Present inventory and planned procurements should keep this risk low. 
Production of M295 kits has improved since last year to lessen their risk. 

• Medical chemical defense materiel remairu; generally in low risk. The shortage of2-PAM 
autoinjectors can be supplemented with existing &~pplies of atropine and NeiVe Agent 
Antidote Kits (N AAK), reducing its risk fimn mOderate to low. These items are gradually 
being replaced by the Antidote Treatment Nen<e Agent Autoinjector. 

• To meet NAP requirements, the prime systems contractor (DynPort Vaccine Company} and 
its subcontractors have retrieved data, files. microbial stocks, and experimental lots ofbiolo~­
cal defense vaccines produced over the last 10--30 years from go\ell11Tletlt laboratcxies and 
contmctors in onler to conduct an assessment of the suitability of these products for 
contingency/enxtgency use. A thorough and ongoing review of this infutmalion in the light of 
current FDA requirements for use under a oontingen:.y/ emergency use scenario has been 
completed. Recommended expanded testing and maintenance requirements are now being 
evaluated fur implementation in order to make these products available for 
contingency/emergency use to reduce the risk of not meeting wartime rcquiremcnts. This risk 
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of not meeting wartime requiioments is still high but with expanded leSting arulrnaimenance 
over the next year could be reduced to a low to moderate risk. 

AN/PDR-7:5 Radiac Set 

M256Al Cbemical Agent Deteclt>r Kit 

M8 Detection Paper 
M8A1 Automatic Chemical Agent Alam 
Ml Chemical Agent MonitDr (CAM)f1mpmved CAM 

Chemical Agent Point Detection System (CAPDS) 

AN!KAS-l Chemiall Warfare Directional Detectnr 

M2l Remote Sensirlg Chemical Agent Alarm (RSCAAL) 

! ~~::,~;;';~:::: Agent Detector! Alann NBC Reconna.issmce System "Fox" 
M272Al WaterTestingKit 

Battle Dress Owrgarment (BOO) 

Saratosa Suit 
CWU66f17P 
Chemical Protective lindelwvenll 
Mad: lli Suit, Chemical Protection Overgarment 

Chemica] Pro1ective Gloves (7/1412:5-mil) 
0=/Black Vinyl Overshoes (GVOIBVO) 
Chemical Prott:ctive Footwear Covers (CPFC) 

Defense Items 
Rl•k 

Low 

Low Shelf life expiration may redw:e stocks in future, but 
has been exlellded from five to six year& 

Moderate 
Low Being repl~ed by M22 ACADA 
High USMC fielding in progress; 40%ofUSMC s!oek 

Low 

Low 
Low 

High 
Low 
Low 

awaiting repair 

Low inventory; still fielding 

Moderate USAF/USN mask 
Low USA/USMC mask 
Low 
Low Rep!aees M43-series mask 

Low No further protiu>:tion -being replaced by JSLIST 
Low No further pmdrn:tion -being ~placed by JSLIST 

Moder:ate Lew inventory 

Low No further production - replaced by CWU 6UJ7P 
Moderate No further production'-being teplacOO by JSUST 

Low 
Low Risk low due to CPFC stocks 

Moderate 

Only selected Low Risk pn1gmnsare displayed forld"otm~~t!lllt pwposes. 
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Table 3~1. Logistic Risk Assessments: 50 NBC Defense Items (continued} 

Items 

M29S lndividUitl Equipmenl Deconlamination Kil 
DS2.M13 Can 
M II Decontaminating Apparatu!l 
MIJ Decontaminating . .o\pparatus, Portable 
Ml7-series Lightweight Ihcontamination System (LDS) 
{lo include the AIE32U-8 Decontamination System) 

Atropine Auloinjector 
2-PAM Chloride Autoinjector 
Nerve Agent Preventative PyridiJ5tigminc: (NAPJ>) Tablet 
Convulsant Antilklte Nerve Agent (CAr-<A} Autoinjector 
Biological Defense Vaccines 

Note 

High Limited fieldi~~g in FY02 
High Low inventory, not in production 
High Low inventoTy, still in production 

Moderate Low inventory 

Low .. , 
Low 
Low 
Low 

Low 
Low 
Low 
Low 

Low invcnlory 

stocks 

Moderare Prime contract awarded for developmll:Jlt, 
produo:tioo, FDA Iicen . .<;ure, and storage 

. I 

Recognizing that the risk to individual protection of the warfighter ;. oontingent on tlu: 
availability of a complete protective ensemble, an alternative risk calculation is provided in Table 3-2. 
The risk. is pn:sented for each component of a protective ensemble. The quantity of each component is 
an aggregate of all available fielded items that fulfill th<i: protective function. The requirement is the sum 
of the 2 MIW requirements for those items as detennined by the JCHEMRATES IV study or those 
provided by the Services. The ovemll risk;. then detennined by the component in shortest sopply. 

Based on the avexage two MIW requirements identified in the JCHE:MRATES IV study as of 
March 1999, the Services continue to exhibit shortages in certain critical areas. Shortages of chemical 
and biological agent detection systems. collective protection shelters and their respective filters, and 
biological warfare vaccines may have a serious impact on the joint force's ability to survive and sustain 
combat operations under NBC warfare conditions in two nearly simultaneous MTWs. The extent of 
the operational impact ofNBC defense equipment shortages is under review in several classified 
studies. 
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Table 3-2. Protective Ensemble Risk Assessment 

FY02 red~ risk to moderate 
2 Dl.A buys iD FY02 redw:e risk to low 
l risk is low whet! suits wilh integrated hoods ate counted 
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3.5 PEACETIME REQUIREMENTS 

In peacetime, qx.muities of NBC defense equlprnent are ncu:ssary to train personnel in NBC 
deti:nse and to build conliden<e among our wartightcis that NBC equipment will pnwide the 
necessary protection when used oomctly. The two most critical areas of peacetime stocks are 
individual proll:Ciive equipment and medical chemical defense materiel. The Services have indicated 
that adequate NBC defense equipment is on-hand to conduct training. 

Generally. items used in peacetime for training are drawn from wholesale stocks, requiring 
units to maintJUn both training and contingency stocl<s. For selected items, such as proll:Ciive clcthing, 
contingency utility is lost when the item is used (or consumed) for training. Because peacetime training 
requirements are met in this manner, major conunands do n01 track training eqWpment in their 
estimates of on-hand requirements. 

3., FUNDING 

In aa:ordance with the NBC defense management initiatives outlined in Chaprer I, funding of 
RDT &E and procurerneol was ceotrnlized in a DoD defense-wide accoont heginning In FY96. 
Operations and maintenance (O&M) fimding for NBC defense materiel is not consolidated at the 
DoD level. Therefore, for non-major (secondary) end items (e.g., consumables such as 
decontamination kits,. detection kits, and filters), each Service continues to separately fw1d 
repleni<hment and rustainment of NBC deti:nse "luipment. Depot maintenaru:e and conttaclDr 
logistics support for some low density major items are also O&M funded These appropriations are 
not included in the joint NBC defense program. Additionally, the Arrny is the only Service that 
=ntly fences funds solely for the purchase of NBC defense medical consumable items. 

Funding of NBC defeme items classified as war reserves secondary items (WRSI) remains a 
significant issue. The Services are responsible for developing the requirements and funding items in war 
reserve stocks. Funding ofWRSl COtl1e' from Congressiooal appropriatioos made into the Worldeg 
Capital Fund from the tiansfer of Services, O&M funds. For example. replenishment of NBC defense 
items in Airny war re5el'r'es will require substariial funding through 2006 as some items :reach their 
maximum extended sb:lflives and require replacement The recent plus-up of funds for protective suits 
is assi&ting: in building an initial &ockage and minimum !mtainrnent (war reserve) stock to meet the 
current defense planning guidance. 

Under current a<XJuisition procedures and DoD guidance to minimize whoJesaJe stockpiles, 
procurements are based only on funded Service requisitions. The Services remain mt~omible fur 
program funding to replace NBC defeose ~wartime stocks. 1'rocuretnent is usually based on 
economic buy quantities (a consolidation of all Service requisitions) to provide the best value to the 
government Some procurements, however, suffer significant delays in delivery because of the time 
required to accumulate sufficient requisit:ioos to produce economic buy quantities. This situation occurs 
when item managers tty to plan pun:hases of consumable items that have a low peacetime 
conaumption bul high wartime consumption (sud> as derortamination kits, large collective protection 
filters and M2l6A! detector kits). The result is a low purebasing bistocy with a small industzy 
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proO.u::tion capability~ which in tum causes a very low war reseiVe status with minimal industry surge 
capability. The JCHEMRATES IV study was inrended to provi<k more liCCililrt<: req1lirements on 
which the Services could base !heir planning. 

3.7 INDUSTRIAL BASE 

Since the end of the Ccld War, and with a smaller DoD force, the industrial base bas seen 
mergers and acquisitions, which have reduced the number of !inns participating in <kfense production. 
The decreased number of !inns bas reduced competition in the sector, but the remaining !inns appear 
to have stabilized. While the sector is stable, vulnerabilities still exist. Collective protection systems 
(fillers in particular) continue to he the most critical sub sector in the NBC <kfense an:a. Additioruilly, 
prot<ctive clothing procurement continues to reoeive inU:nse scrutiny due to the possibility of industrial 
base shortfulls in satisfYing requirernenls dming a conlingency. The limited phannateutical industrial 
base to support DoD CB defunse medical prognuns, coupled with a lack of government vaccine 
production, represents a serious medical industrial base shortooming. 

R<cent assessm- indicate that the NBC dofense industrial hese sector is evolving to include 
!inns ranging limn small to large with some dedicated to producing militaty unique products, while 
otheB have significant commercial markets. With the growing awareru:ss of le!roiist threats, the 
commercial mmket is growjng. Other companies are still dependent on Setvice demands and sales for 
theh financial survival. Selected NBC defense items (JSllST, chemical gloves, and nerve agent 
autoinjectors) have been designated as critical to combat operations because oflow peacetime 
demand, high wartime use, and 1he fragile supporting induslrizl base. h a result, DlA est!blisbed, 
with OSD approval, a "War Stoppef' program to sustain key industrial base capabilities, unlizing 
industrial preparedness fimding UDder PE07080110. 

Included in the rnissiou of the Joint Service Integrared Product Team (lPT) for the Logistic 
Support Plan is an assessment of the 1ndustrial Base. This 88SOSSment is desigand to assist the 
Services in identifYing problerus and issues related to prodoction capabilities of consumable and end 
iU:nJ OJeroical and Biological Defunse Equipment (CBDE).It identifies CBDE not able to fully support 
2 MIW requirements due to asset shortfalls, and documents maximum production capabilities. Vll3ffil 

and cold base, fur each item. These assesS!llM!s provide DoD decision-maker.! with liCCililrt<: 
industrial base infonnation and analysis. 

The 1PT is addressing issues from across the Services for more than 128 items/systems and 
spare parts critical to readiness. The IPT is conducting analyses to include industrial and technology 
capabilities, altt:mative sources of supply 1 and a financial and economic analysis. These analyses will 
provido the NBC management structure with altematives and reccJill!!ll:llatinue within the sub-sectoiS 
of NBC dofeme. To date, all systems were evaluated with 41 sys1ems given in-<kpth analysis. 
Industrial preparedness measures were recommended fur some of those iU:nlS with otheB ideotified as 
having a need fir re-progr.nnming to fund buy-outs that would make up the sbortfulis. 
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3.8 NBC DEFENSE LOGISTICS SUPPORT ASSESSMENT 

ISSUE; The Department of Defense CB Defense Program has a fuD capability to support 
and sustain the first of two MIWs. Readiness sbortfa11s that would predude full support of a 
secoud MTW have heeD Identified and were addressed in the POM (FY02.07). The 
Services' modernization efforts and common war reserve requirements will lessen the 
overall risk over the near term. 

SOLUTION: The Services continue to increase 1heirreadinessand sustainment status by 
oonsotidating conunon sto<ks and increasing visibility of 1heir wholesale sto<ks. In most cases, 
accelerated procurement of critical items into war reserves will increase readiness against the 
potential use of weapons of mass destruction. 

Dun"ng 1998, all four Services participated in the development of the JCHEMRA TES IV 
study, which was finalized in 1999. JCHEMRA TES IV provided a more accurate prediction 
of the initial issue and sustainment quantities rel}uired for each Service. A follow-on study, 
the Joint Chemical Biological- Quantitative Requirements and Equipment Consumption 
(JCB-QREC) is being conducted in FY02 under the auspices of the Joint NBC Defense 
Board. The use of this common methodology will allow the presentation of joint service 
requirements in future repor1S and fucilitate improved joint logistics management 

ISSUE: DoD continues to lack a joint, integrated system to maintain asset visibility of NBC 
defense equipment below wholesale level, and lacks a standardized war reserve program for 
NBC defense equipment. Resourcing tbe procurement and sustainment of wartime stocks of 
consumables such as individual protective equipment, decontamination ki~ and detector 
kits remains the responsibility of the Services. 

SOLUTION; DoD establis!J:d lhe requin:ment for asset visibility and n:viewed existing systems 
and procedures, both fur peacetime reporting and""" tim< reporting. The Services and DLA are 
addressing lhe NBC defense asset visibility deficiency under lhe auspices of the Joint Total Asset 
Visibility initiative. Addilionally, DLA is actively involved in a Business System Modernization 
(BSM) Program to replaoe the cwrent legacy invent<>y management system by FY05. The 
resulting fully integnlted system will intertilce with the individual Services. The Marine Caps have 
continued to improve and implement the automated NBC Defense Equipment Management 
Program (DEMP) which standardizes accountability by tracking inventocy by NSNs, contract 
numbers, lot numbers, shelf lives, and related pel'Onnel data (issues, sizes, etc.) 

ISSUE: NBC defense industries have a limited ability to augment specifiC shortfalls during 
any future contingenty,. in part due to lowered DoD procurements and the inability to retain 
warm production lines ill critical areas. Without the introduction of signifitant plus ups or the 
use of innovative business practices (such as the use of performance specifications), many of 
the small firms that make up this sec:tor may choose to re-focus on the commercial market 
place. 
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SOLUTION: DoD continues to pursue :innovative strategies to maintain a responsive industrial 
base, especially those s1rntqJies that de<rease industty reliance on DoD procurement for industrial 
base SUIVival. Stmregies may include 1llpping into independent research and development (JR&D) 
conducted by universities and corpomtions, increasing reliance on dual-use reclmologies, and 
JlUMling s1rntqJies that will enoomage companies to decrease depeedency on DoD requirements 
fur thcir =viva!. 
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Chapter4 

Nuclear, Biological, and Chemical (NBC) Defense 
Readiness and Training 

4.1 INTRODUCTION 

The Joint NBC Defense Program builds on the successes of each Service to develop a viable 
Joint orientation to NBC defense capabilities, which includes Joint requirements docum.ents; Joint 
doctrine and tactics, techniques, and procedures; Joint modeling, simulation, and wargaming; and Joint 
profu;sional tminillg. 

4.2 NBC DEFENSE DOCTRINE 

Joint Doctrine. Joint Publication 3-11, Joinl Doctrine for Operations in Nuclear, 
Biological, and Chemical (NBC) Environments, 11 July 2000, provides guidelines for the planning 
and execution ofNBC defensive operations. Its focus is on the NBC threat. national policy, and 
con.sideratiO!lll peculiar to the prepll!l!!ion and conrluct ofNBC defense. These oonsideralion.s include 
principles of theater NBC defunse, logistics support, medical support, training. and readiness. 

Multi-service Doolrine. The Joint Service Integration Group (JSJG) is worldng with the Air 
Land Sea Application (ALSA) Center, U.S. Atmy Chemical School (USACMI.S), and the Joint 
W arlighting Centor to lead the effilrt in the development of nrolti-service NBC defense doctrine. The 
JS!G is S]lOilSOring the revisiooldeveloprnent of a core list ofnrolti-service NBC Deli:Me Doclrine 
publications selecred by the Services. This core list will provide a logicalframeworl< fur NBCD nrolti­
service tactics, techniques, and procedures (MITP) that will integrate service's TIPs where possible 
and provide service unique TfPs when different Using the ALSA process, and with the U.S. Army 
Chemical School selected as the lead service for doctrine development, two NBCD Doc1rinal 
publications will be revised each year over a five year period. The selected core Multi-service NBCD 
Iloc1rinallist is shown below: 

• M'ITP for NBC Defense ofl'heerer Fixed Sites, Ports and Airfields. 
• NBC Contamination Avoidance. 
• NBC Aspec1> of Consequence Management. 
• NBC Defense Opentti.ons. 
• NBC Decontamination (Restoration) MTTP. 
• NBC Protection MITP. 
• Field Behavior ofNBC Agents. 
• Potential Milituy Cb=ical'Biological Agents and Compounds 
• NBC Vulnombility Analysis. 
• MITP for NBC Recotmaissance and Surveillaru:e. 
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The FYO I effort consisted of JSIG sponsored initiatives to continue the development of NBC 
multi-service Doclrine. The multi-service doctrine manuals cum:ntly being revised Wider FYOJ efforts 
include NBC Protection and NBC Reconnaissance and Surveillance. Multi-service doctrine 
manuals scheduled for revi!!iion in FY02 are NBC Vulnerability Analysis and Potential Military 
Chemical/Biological Agents and Compounds. 

Multi-National Doclrine. The U.S. Army Nuclear and Chemical Agency (USANCA) has 
be<n delegaual the lead DoD representative for international staodatrlization of NBC opeo>tioual 
maners. USANCA participates in the following North Atlantic Treacy Organi>ation (NATO) groups: 

• NBC Defense !nterservice Worlcing Party (NBCWP) Wider the Milituy Agency for 
Standardization, 

• Lmd Group 7 (LG. 7}-NBC Equipment, under the NATO Army Annaments Group 

(NAAG~ 

• Worlring Group 2 (LG. 7}-Low Level Radiation in Milita1)' Environments, 

• Challenge Subgroup (LG. 7)--Qemical/Biologiual ToxicilyChallenge Levels, 
• Technical Subgroup (LG. 7}-Nuelear Weapons Defense, and 
• A TP 45 (NBCWP) NBC Warning/R£porting. 
• A TP 59 (B) Doctrine for the NBC Defense ofNA TO Forces 

USANCA alao baa been delegated as the representative in the American, British, Canada, 
Austtalia (ABCA) Quadtipartite Alliance in the Quadtipartite Worlcing Group (QWG) fur NBC 
Defense. In that group, USANCA also participates in the RADIAC Infonnation Exchange Group 

(lEG). The USACMLS participates with USANCA to incorporate NBC group agreements in 
revising existing IIlliOUBis. 

The USACMLS has been delegated as the repn:scntative at the NATO Training Group (Joint 
Services Subgroup) in addition to providing n:present:ation and subject matter expertise to support 
USANCA at NATO/QWG meetings as required. This includes consultation to coordinate the official 

US position on ~'BC defense issue5 prior to international meetings. 

4.2.1 Joint NBC Defense Doctrine Program Management 

The NBC defertse progr.un nllUiliJl"'ll' strategy described in Chapter I provides the 
mechanism to assist the Joint Staff in the further development of the Joint NBC defense doctrine 
prognun. The JSIG coordinates with the Services to ensure the program is realistic and meets the 
needs of the Joint community. 

4.2.2 Joint NBC Defense Doctrine Development Program 

The JSIG has implemenred a program to ensure NBC/WMD is appropriately addressed in 
Joint doctrinall11ll1eria6. Through this process, selected joint poblieations, either in deveklpment or in 
revision, are reviewed and NBC!WMD related recommendations are provided to the developers. 

The U.S. Anny Medieal Department Center and Sehool (USAMEDDC&S) is the lead 
agency for the revision of Joint Publication 4-02, Doctrine for Health Service in Joint Operations. 
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The publication was approved 30 July 2001. The revision contains additional information on 1lle 
rne<lical aspects of NBC defense~ 

4.1.3 Army Medical DO<trine Development Program 

Multi-Service Docttine. The FYO! effort consisted of initiatives 1<> develop new Amri 
Medical Department (AMEDD) NBC defense doc1rine products, provide AMEDD input 1<> other 
service NBC doctrine publications, and provide input to multinational medical NBC procedures. PM 
4-02.283 (NTRP 4-02.21; AFMAN 44-161(!); MCRP 4-1 !.!B) Treatment of Nuclear Warfare 
Casualties and Low-Level Radiation Exposure was printed and distributed in Dec 00 as a multi­
service publication. FM 4-02.7 {FM 8-1 0-7), Health Service Support in a Nuclear, Biological, 
and Chemical Environment is being revised and developed as a multi-service publication. Doctrine 
for medical aspect of toxic industrial material (mdiological biological, and chemical) will be developed 
and in.corpomnd into cmrent and new manuals as the technology allows. Available material on 
medical aspects of toxic industrial material will be included in the revision ofFM 4-02.7. 

MuJti. National Docttine The Office of The Surgeon Geoeml, Dopartment of 1lle Army -
Health C.:. Opemtions (OTSG, DASG-HCO) has beeo designat>d 1lle bead ofDelegatioo for 1lle 
NBC MedicalWorking Group for slondarcli2ation ofl\'BC medical opemtional matters. OTSG, 
DASG-HCO participates .in or coordinates with the following NATO groups: 

• NBC Defense Working Group 
• NBC Medical Working Group-Head ofDelegation 
• Land Groop 7 (LG.7)-Joint NBC Defense 
• Working Groop 2 (LG.7)-low Level Radiation inMilitmyllnvironmen!s 
• CbeJienge Subgroup (LG. 7)---ChemicaliBological Toxicity CbeJienge Levels 
• Geoeini Medical Working Party, Aeromedical Working Groop 
• R<search Technology Area/Human Factors Medical Panel NBC Medical Subgroups. 

The AMEDD participatl:d in numerous NATO medical NBC procednini product reviews, 
resnlting in several NATO Stanrlardiz3tion Agreements (STANAGs) being updared. Further, 1lre 
AMEDD parti<Opated m a QWG to develop and update additional Quadripartite Standardi2ation 
Agreemem. (QSTAGs), which are medical NBC proceduini producta. STANAGs and QSTAGs are 
reviewed for integmtinn offu= ~ in1xJ Anny-specific doc1rine litonlture products as well as 
multi-service medical doc1rine producta for which the AMEDD is the propunent 

The USAMEDDC&S has beeo designat>d as 1lre lead agency to reviaethe "NATO 
Emergency War Surgery Handboo!t'. 'Ibe initial drnft fur 1lre revision is currently being developed 
This drnft is projected fO< completion during FYOl. 

4.2.4 Air Force Doctrine Program 

HQ USAF/XONP and the Air Force Doctrine Center have filled a void in Air Fom: doctrine 
by developing an overazching Connttt-NBC Opemtions Doctrine for the USAF. The now dOCUlDOilt 
brings the Air Force into compliance with DoD Directive 2060.2, which requires each Service to 
develop a counter-NBC doctrine, and outlines integmtion v.ri1h Joint and Multi-Service doctrine. 

93 



Chemical & Biologicul De}Wt? Progrom Allnuaf ReporT 

USAF guidance historicaUy bas focused piecemeal on updating USAF doctrine by incorpornting 
counter-NBC concepts, whereas the new document integrates all the essential areas-proliferation 
prevention. counterforce, active defense, passive defense, counter NBC terrorism and command, 
contro~ communications and computers, intelligence. surveillance, and reconnaissance (C4ISR). 

The AD- Foree Surgeon Gen£ml (HQ USAF/SGXR) has been participating with the Amty in 
development of joint and multi-service medical doctrine and guidance (see paragraph 4.2.3 above). 
Medical NBC doctrine was included in AFDD 2-1.8. Counter-Nuclear, Biological and Chemical 
Operations. 

4.2.5. Nayy !loetrin• 
The Navy actively participared in all pbases of Joint, MuJti.service and Service-Wlique 

Chemical Biological Defense. The Navy Warfim: Development Command (NWDC) serves as the 
lead Navy DlgliiD2ation participating in efforts to revise and update multi-servi<:e Chemical-Biological 
Defense publications. Publications under current revision include NWP 3-11 Multiservice NBC 
Operations, NITP 3-11.24 Multiservice Tactics Techniques ami Procedures for NBC Aspects of 
Consequence Management and NTIP 3- J 1.25 NBC Contamination Avoidance. Updates are 
planned for the Navy publications NWP 3-20.31 Surface Ship Survivability and NSTM 470 
Shipboard BW!CW DejeiLw~ and Countermeasures to improve intcroperability with the USMC 
during amphibious operations and to revise biological defense procedures. 

The Navy Wmfare Development Command participates in the following North Atlantic Treaty 
Organmuion (NATO) Groups: 

• NBC Defense lnterservice Working Party (NBCWP) umler the Military Ageocy for 
Standanlizmion, 

• Land Group 7 (LG. 7)--NBC Equipment. umlerthe NATO Anny Amtaments Group 
(NAAG), 

• Wodcing Group 2 (LG. 7)----Low Level R.ruation in Military Environmetts, 
• A TP 45 Panel (NBCWP) NBC Warning/Reporting. 
• A TP 59 (B) Doctrine for the NBC Defense of NATO Forces 

The Surgeon Genend of the Navy (OPNA V 093) represents the Navy at the NATO Medical 
NBC-D Worlcing Group and related medical wotking groups on behave ofNWDC. 

4.2.6 Marine Corns Doctrine 

The Marine emp. is fully participating in all joint doctrine WO<king groups tn produce and 
update jointly theded multi-service NBC defense doctrinal publications. The 1\'llC Operatiooal 
Advisory Group met for one week to assess the Marine Corps' capstone doctrinal manual for NBC 
Defense, Marine Coi]lS W arfigbting Publication (MCWP) 3-3 7, Marine Air Ground Task Foree 
NBC Defense Operation• The MCWP will be revised and updated during FY02. This revision and 
update will better address NBC defense tactics, techniques and procedures in amphibious operations. 

In November 1998, the Deputy Secretary of Defense directed the Navy and Marine C01ps to 
assess its ability to conduct amphibious assaults in a chemical and biological envirorment The studies 
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that were conducted resulted ·m the idcnti:fication of sevemi doctrinal deficiencies in this area. During 
November 2001, Navy and Marine Co!ps representatives met in Quantico ro discuss current 
docttina1 deficiencies wi1h respect ro chemical biological defense during amphibious ope<ations. 1\vo 
Naval publications were considered fur po&sJble modification ro correct these deficiencies-NWP 3-
20.1, "Surfiu:e Ship Survivability," and NSTM 470, "Shipboard BWICW Defense and 

Countermeasures." lurj changes ro current Marine Co!J>S Doctrine will also be addressed or 
anootated in the revised/updated MCWP 3-37, MAGTF NBC Defcose Operations. 

4.2.7 United States SP£clsl Operations Command Doctrine 

The United States Special Operations Commarul (USSOCOM)- Center for Operations, 
Plans and Policy (SOOP) with its components developed USSOCOM Pob 3-11, "Multi-service 
Techniques, and Procedure8 for Special Operations Forces in Nuclear, Biological, and Chemical 
Environmen1s," dated 6 April2001. This publication is!11llffi.service designated (Anny FM 3-05.105, 
NavyNTTP 3-11.30, Air Force AFITP(l) 3-2.35. 

This publication was prepared at the direction of the Commander in Chief, United States 
Special Operations Command who =ognizod the need ro share the TIPs developed by individwJI 
components wi1hin the Special Operations Forces (SOF) COilllllunity. This publication campiles 
existing Joint Doctrine, principles, and known Multi-Service/component TIPs fur NBC defcose 
preparedness. It establishes a single ''How To" guide fur use by individual SOF personnel and SOP 
components supporting Joint Task Force/Joint Special Operations Task F= (JTFIJSOTF) 
openrtions. It is a guide intended to enhance SOF force protection, survivability, and readiness in 
NBC environments. USSOCOM Pub 3-11 is fur ''Official Use Only." 

USSOCOM is a participating member in joint doctrine worldng groups to produce and 
update multi-service NBC defense doctritml publieadons. 

4.3 STANDARDS OF PROFICIENCY AND CURRENCY 

Each service establishes 5tandards of proficiency and currency for NBC defense t:min:ing. The 
following sections desmbe each Service's activities for NBC defense training. 

4.3.1 ~ 

Army R.egu1atian 350-41, Training in Units, establishes Army standards for proficiency for 
NBC defense !mining. NBC defense !mining is conducted at schools and in uni1& The USACMLS is 
responsible t<> tmin and sustain Qemical Co!ps soldiers and leadets and provide 
tasklconditionlstandaitllimits, suggested !mining products, and oversight in the areas of NBC mstters. 
Although the USACMLS is neither designated nor resonmed robe the DoD Executive Agent for joint 
NBC defunse tmining, it is pursuing the following initiatives!<> the extent available resources allow: 

(I) assisting C!NCs, ~or Cotnmana., and their staffs in assessing and providing 
reference materials regarding the NBC threat and recommending actions !<> reduce 
the NBC threat in their areas of operations; 
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(2) providing broad-based joint 1'<1lC defense doctrine and joint doctrine development 
support; 

(3) introducing and upg,:ading instructional aids and training support matmal for War 
Colleges and Command and Staff Colleges for all Services; 

(4) developing, evaluating, and fielding advanced instructional capabilities for both 
resident and nonresident instruction; and 

( 5) conducting tire Joint Senior Leader Training Course - A Focus on Weapons of 
Mass Destruction. intended to provide leaders from all Services with an 
undemanding of joint NBC defense operntions, training, rea~ threat, doctrine, 
and capabilities. 

Individual Training. 

• At the initial training leve~ NBC defense tasks are taught to students wearing Mission Oriented 
Protective Posture (MOPP) during Basic Soldier Training and Warrant Officer Candidate 
Training ID satisfY Initial Enl!y Training Requiremenlli. 

• Common core qualification is achieved from NBC tasks training dwing Officer (basic and 
career) and Warrant Officer (basic) training. 

• NCOs train on leader NBC skills during their NCO development courses. 

• Other Officer and NCO~ require training in NBC as a condition that effects the 
perfunnance ofbrancb specific tasks. 

• At the company level most units have an NBC NCO specialist, and at the battalion or higher 
level most units have an NBC Officer and Senior NCO. 

Unit Training. 

• The Arrrr:l is constantly challenged ID improve its training ofNBC battlefield hazanls by 
inregr.lling such training into unit mission training as well as individual and leader training. 

• NBC Defense emphasis in the FYOJ Common Task Test. The Arrrr:1 has taken steps 1D 
address this issue by making tire task: "Maintain Your Assigned Protective Mask'' an element 
of the Common Task Test for FYOJ. Soldiers will practice this task until they can meet the 
test standards. 

• NBC collective tasks are published in Arrrr:l Training Evaluation Program (ARJEP) Mission 
Training Plans. The highest level ofNBC training recognizes NBC as a battlefield condition 
and units train to execute their Mission Essential Task List (ME1L) while under NBC 
conditions. 

Medical Tr~~lning. The Anny fund<;; medical NBC training oriented towards patient care, leader 
development and medical force health protection. Patient care training provides medical professionals 
with the clinical skills necessary to diagnose and treat individuals exposed to NBC agents. Leader 
development prepares Army medical unit leaders to manage NBC casualties on the battlefield 
Medical force health protection training provides preventive medicine personnel with the skills 
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neressaty to support Force Health Protection Programs across the full spectrum of mili1my 
opemtions. 

Amly funded medical NBC 1Iaining is oonducted at the U.S. Am1Y Medical Department 
Center and Sdlool (AMEDDC&S), the U.S. Am!y Medical Research lnsti1ute of Chemical Defense 
(USAMRICD), the U.S. Am!y Medical Research Institute oflnfectious Diseases (USAMRIID), the 
AnnedForces Radiobiology R=aroh Jmtitute (AFRRI) and the US Aimy Center fo, Health 
Promolion and Preventive Medicine (USACHPPM). Tmining modalities include 1Iaining pn:sented at 
the 1Iaining oommanrls {In-House trnining), 1Iaining oonducted at the requesting unit's site (Qn.Sile 
tmining). and 1Iaining acltieved via the different types of dislance learning progroms (Dislance Learning 
training). 

Each training modality oflm unique advantages. Jn.hoose ttaining enables studen1s to use 
labomto!y and field training filcililies wbile maximizing student-instructor intemctions. Qn.siletraining, 
i.e., comES taken "on the road"' and presented at militaty in.<¢illations worldwide, minimizes student 
tiavel costs while preserving direct student-instructor inrernctions. rn-ce learning progroms minimize 
ttaining costs and support increased audi=e sizes, but at the cost of direct studeot-instrocto' 
intemctions. A Slllllll1lUJ' of Amly sponaored medical NBC 1Iaining is provided in Table 4-1 below. 

Table 4-1. Summary of Army Medical NBC Train!Dg (FY2001) 

The AMEDDC&S aains all U.S. Am!y Medical Department (AMEDD) pms<>nncl and 
selected p<:Il!O!IIlel from all three anned =vices, including the active, '""""" and National GulUd 
COll'j)OllOI11>. Tile primazy f= of the AMEDDC&S's medical NBC ttaining bas historil:allybeen 
basic soldier skills, leader development, and training to Jl'eparing AMEDD !eadem to meet tbe 
challenges of scpporting Medical Fon:e Health Protection Programs in the fuce of NBC threats. 

AMEDDC&S medical NBC leader development 1Iaining begins when new AMEDD offu:em 
receive 39 hOU!l! ofNBC classmom instruction and 12 hOU!l! ofNBC field training during their Officer 
Basic Course (OBC). The OBC -hes new AMEDD offi= basic sol&"' skills and the 
fundamenll!l knowledge neceswy to conduct medical opemtions in NBC environments, control NBC 
coutamina!ion in medi::aJ units, and ondeJ:stand the medical implication ofNBC exposures. In FYO l, 
1649 students completed OBC. 
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The Army Medi<:al Departn=t (AMEDD) Ofli= Advanced Course (OAC} includes 10 
hours of medical NBC oom:spondence cmuses. The foreign officers from Allied armies atteiding the 
AMEDD OAC received an additional40 hOUIS of Medical NBC II>IDing.ln FYOl, 388 students 
completed OAC. 

Prior to promotion to the rank of staff sergeant, Army combat medics attend the 
AMEDDC&S Basic NCO Course (BNCOC). BNCOC incorporates classes and practical exercises 
in baltletield medical operatiO!lS in an NBC environment, decontaminating, managing and treating 
contaminated casualties, and tt>IDing nrnr medical soldiers in casualty decontamination procedures. In 
FYOl, 578 NCOs completed the BNCOC. 

USAMRICD's "Field Management of Chemical and Biological Casuahies Course'' (FCBC) 
provides detailed ti>IDing in the first echelon management of chemical and biological agent casualties. 
This leadet>hip development course, presented as a five-day in-house course at Aberdeen Proving 
Grounds, is also offered as a three-day on-site course. The FCBC' s classroom discussions include: 
the current global threat of chemical and biological agent use, the charncterisdcs and effects of threat 
agents, I'Wlgllition and eme.rgency treatment of agent exposure, principles of triage and 
decontamination of chemical and biological agent casualties. During FYOl, USAMRICD presented 
the FCBC to 331 ANIEDD officers and NCOs in the in-house courses. 

The Principles of Preventive Medicine COUBe prepare future preventive medicine officers to 
support medical force health protection programs in NBC environments. In FYOI, 71 students 
completed the Principles ofMilitruy Preventive Medicine Course. The Prevertive Medicine Specialist 
Cowse was revised to incotpornte Low Level Radiological (LLR) training. LLR tJ>jning has been 
expanded in the Health Physics Specialists COilil!e and in tJ>jning provided Army Nuclear Medical 
Science Officezs (NMSOs) during attendance of the OBC, OAC and Principles of Preventive 
Medicine COUISes. LLR tt>IDing enables NMSCs and Health Physics Specialist~ with the support of 
Preventive Medicine SpeciaJists, to provide medical force health protection to deploy forces 
supporting incidents involving porential mdiation expo"""" including Radiological DispeJsal Device 
(RODs) attacks or teleases ofmdioactive materials from nuclear facilities. 

Patient care tiaining of physicians, physician assistants. and nurses is primarily accomplished 
by the specialized Army and DoD research laboratories. The laboratories' comses, taught by 
physicians and scientists from all three armed services, are presented to the medical professionals of an 
anned services. 1be courses are also generally available to non-DoD agencies and have made 
signiOOmt contribution to Homeland Security initiatives. 

USAMRJCD and USAMRJID ti>IDed 331 medic& profussionals with the in-house version of 
the "Medic& Management of Chemical aod Biological Casualties Collil!e" (MCBC). Sponsored hy 
the AMEDDC&S, the students attending the in-house MCBC divide their time between USAMRllD 
at Ft. Detrick, Maryland and USAMRICD at Aberdeen Proving Grounds, Maryland. The MCBC 
provides DoD personnel. primarily physicians, physician assislattS, and nurses, with a working 
knowledge of the potential threat of chemical and biological weapons and the status and scope of 
medical defense strategies. It combines classroom instruction and field experience to establish essential 
skills, instill oonfidence, and define limitstions in therapeutic modalities with esch type of medic& 
setting. The comse also provides instruction on the use of specialized equipment and skills required for 
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safe, long clismnce evacuation. First-hand experience in triage, decontamination, and mOOicol 
operations on the inregrated battlefield is stressed. 

AFRRJ, a DoD agency, trained 489 DoD and non-DoD stud'"" wi1h the "Medico! Efiecls of 
Ionizing Radiation" (MEIR) Coume. Tho MEIR COUil!e, funded by the Army Office of lire Surgeon 
General, provides up-to-dare infumlation""""""""' the biomedical consequeru:es ofrndiation 
exposure, how the effects can be reduced, and the medico! management of radiological casualties. Tho 
MEIR course, sponsored by the AMEDDC&S, is presented in-house at Bethesda, Matyland, on-site 
at US military installalions worldwide, and via videotape as a distance-learning cou= Tho coume bas 
been expanded to include non-nuclear weapon radiological ba=ds, such as LLRba=ds, which 
could be encounrered on the battlefield or: during non-combat mililaiy operatious. 

The Army Office of the Surgeon Geoeral (ffi'SG) continued fundiog for USAMRllD and 
USAMRICD initiativea to exploit the poteotial ofmOOical NBC distaru:elearning coun;es. Distance 
learning courses. using VTC, satellite broadcasting, videotape series and computer based training pro­
grams, offers an altemative for those otherwise unable to attend training. The convenience of distance 
learning also enables large numbers ofmOOical professionak to attend !niining. 

In FYOI, USAMRICD presented the interactive satellite distance learning COUISC ''Medico! 
Response to Chemical Warfure and Temniam". This coume !mined militruy and civilian bcalth care 
professionals in the proper medical response in the event of an intentional or accidental chemical agmt 
exposure. World-renowned experts from the U.S. Army Medlesl Research Institute of Chemical 
Defense (USAMRICD) and the Chemical Casualty Care Division (CCCD) presented titia program at 
no charge to 4,137 participants. The program was taped and is now offered as a video tape progmm. 

The Army Office of the Surgeon General sponsored a 5-day Medical NBC Readiness 
worl<shop at the AMEDDC&S for 32 AMEDD leaders with operational mOOicol planning 
respons.ibilities. Tho worl<shop increased the patticipants understanding of the impact ofNBC threats 
on militruy operations and enabled patticipants to conduct Medical NBC exereises. Attendees 
learned to design and conduct Medical NBC exercises using the NBC Casualty 1l:aining Syst= 
(NBCCTS). 

The Army Office of the Sutg00n Goneml maimaim the Medical NBC Online Infonnation 
Server, an Intomet wcl> site at ]Kjp:/lwww.nbc-medo'!V. This searchable web site, viaited over400 
times per day, presents medical NBC related news articles, case studies. congressional testimony, 
infumlation papers, mOOical NBC refurences, !mining materials, and the sehedule for related 
confurences and courses. Lmks sre provided to AMEDDC&S, USAMRICD, USAMRIID, AFRRJ, 
and other NBC related lntomet sites offi:ring !mining documents and software psckages. Many 
refi:a<nces and documents can be downlooded direcOy from the OTSG site, inclnding lire Medical 
Management of Biological Casualties Handbook and Medical Managemeot of Chemical Cssnaltir.s 
Handbook 

The Field Pn:ventive Medicine and Tmining Divisions ofUSACHPPM are cunently worldng 
with U.S. Anny Forces Command to assEt field preventive medicine units in assessment oftbeir 
existing environmontal sampling and analysis capabilities and provide reclmical training on toxic 
indllstrial marerial risk assessment and radiological hazard risk assessment This !niining includes 

99 



Chemkal & BiolvgimllJi!foru<? Program Ammul Report 

orientation and training on emting Table of Organization and Equipment as well as USACHPPM 
provided equipment and !q)J)Orl. 

The AMEDD and OTSG since 1996 have conducted a series of medical Chemical Biological 
Awareness Training (CBAl) seminarwargames for U.S. Pacific Command, U.S. European 
Command, and U.S. Central Command and two for U.S. Forces Korea. These semina!s, fur senior 
and executive level officials, were highly successful and have Jed to an increase in demand for this type 
of training. The CBAT games were a predecessor to the current series of Connnand and Staff 
Awareness Training (CSA 1) seminar games progranuned fur FY 2000 through 2004. The PQtPOse of 
these games is to provide an open forum for commanders and staffs to increase their awareness and 
exp1ore conternpomry issues, concepts, doctrine and policies relating to the medical aspects of 
chemical and biological defense. Most recent exercises include ''Crimson Cross .. CSAT for Third 
Medical Command aod "Orllit Comet '00" CSAT for XVIII Aimome Corps & Fort Bragg. ''Orbit 
Comet" involved Pope Air Force Base as well as the commwities ofSpring Lake and Fayetteville. 
NC. This seminar wargame considered the operational and medical implications of a teirorist WMD 
attack on Fort Bmgg and the impact on the XVITI Airborne Corps to sustain force projection 
operntions during the response. Subsequent CSAT seminais are currently scheduled for I Corps and 
III Corps. 

The AMEDD and OTSG since 1996 have conducted a series of medical chemical biological 
exercises including Ou:rnical Biological A wan:noss Tmining ( CBA 1) seminar war gnmes fur U.S. 
Forces in Korea, USPACOM, USEUCOM aod USCENTCOM. These seminars, fur senior and 
executive level officials, were highly successfld and bave led to an increase in demand for !his type of 
1Jaining. The CBA T games were a predecessor to the current series of Command and Staff 
Awareness Training (CSAl) seminar games The putpOSe of these games is to provide an open fonnn 
for commanders and staffs to i.nc:rease their awareness and explore contemporary issues, concepts, 
doctrine aod policies relating to the medical aspects of chemical aod biological defeose. The AMEDD, 
besides sponsoring the exercises listed below, has participated in numerous other WMDII\'BC 
exercises. 

• .. Exercise Terminal Bree2z: 96" - Provided an opportunity for law enforcement, health and 
medical, fm:, environmental and 01110QlCilCY management agencies ofVHg;nia, Mlnyland, and 
Washington, D.C. to wotk with the militaiy COl1ll1lWlity in examining plans, policies aod 
procedures for crisis and consequence management in response to a WMD terrorist attack. 
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• "ChemBio Awareness Tminiog (CBAl)PACOMAng96"- U.S. assesses readiness of 
current forces to engage in CBD operations against North Korea and formulate reinforcement 
package options to enhance capabilities of in-theater forteS to survive in a CB environment. 

• .. Exercise Coral Breeze" CBA T -Korea, Mar 97 - Assessment of impact of North Korean use 
of CB weapons on Us forces during deployments and Reception, Staging, Onwanl 
Movement aod Integration (RS011 conduct of non-combat evacuation operations aod 
w.orlighting. 

• "Exercise Azure Hare" CBAT EUCOM, Nov 97- Provided awareness training to EUCOM, 
USAREUR & 7th Anny, oommunity and appropriate agencies oo consequence management 
responses to a casualty-producing chemical substance incident on a US installation 
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• "Exerci"' Crimson Shield" Joint MeOical Planners Workshop, Korea, Feb 98- Assessed 
salient issues and identified actions that US and ROK connnands need to consider when faced 
with NBC attacks during the condnct of a Major Th.- War in Korea. Allowed 
developmmt of action plans 1n improve theater medical readinesa, capabilities and mitiga1e 
risks. Provided - and a conceptual framework fur modifications 1n existing doctrine, 
policies, programs and OPI.ANs. IdentifY inte=ctions between combatmt commanders' and 
medical operations and commanders' needs and identified medical considerations for NEO .in 
WMD environment. 

• "Exercise CBAT-CENTCOM';, Feb 99- Seminar garoe that corresponds 1n OPLAN 1003-
96. The scenario was a !Ill\ior conting1mcy in Gulf in 99-00 requiring US and coalilioo 
deploymen!S and health service support operntioos ooder CB conditioos. Provided 
commanders and staffs a conceptual baseline for framing options to CB threats and attacks. 
Enhanced planning for operations in a CB environmenl and identified areas requiring further 
coordinated research, analysis & program development. 

• "E=ciseCrimsonCross", Coonnand and Staff Awareness Training (CSAT), 3rd 
MEDCOM, Sop 00 -ldentiJY HSS vertical integmtion problems in a theatl:rland component 
with respect to: C4I; logistics; preventive medicine; patient movement and regulation; Joint 
coonectivity and integmtion dming a WMD event Cap!nre insigbls fur Anny e!furts such as: 
continned evolution of medical organizations; doctrinal development and intnnoni2lll:ion; and 
medical elements oflhe Army Transfurmation Stmtegy. 

• «Exercise Orbit Comet .. ~ CSAT XVIII ABN Corps, Oct 00 - Exercise considered the 
operational and medical implica!ioos of a mass casual1y incident resulting from a tenndst 
attack involving a chemkal agent on Ft Bragg and 1he impact of the terrorist attack on XVlli 
ABN Corps' abilizy 1n sustain fon:e projection operations during the response. The exercise 
also involved the local cormnunities and the USAF. It involved WMD consequence 
management operations including medical andnmss casualty management, amiterrorism and 
furoe protection and main1aining the capability 1n deploy forces as dirocted by appropriate 
-ority, dming and immediately foDowing a natural or IIWUilllde "'""""Phic event on Ft 
ilmg!l' 

• "Exercise Urgent Respome" CSAT I Corps- Medical NBC ACIRC Cooference, Apr 01 -
Provided the forum to improve the NBC awareness of attendees and their organizations. The 
exercise centered around the deployment of an I Corps Joint Task Force for Consequence 
Management (ITF-CM). inclutiing 2d Medical Brigede and subordirJaUo units, deploying to 

. . 
Thailand to provide medical assistance in response to the use of a biological weapon 
(smallpox). 

4.3.2 Air Forte 

Air Force policy is 1n provide initial and amrual refu:sher training 1n military Jl<"'Wl"l and 
emergency essential civilians· in or deployable 1n chemical,. biological threat areas, especially persannci 
in NBC medium and high threat areas (liT As). The Air Foroe standanis ofprofic>mcy are based on 
two interoalional standardizafun agreementll: NATO Standardization Agreement 2150 (NATO 
Standards of Proficiency for NBC Defunse) and Air Standardization Coordinating Committee 
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(ASCC) Air Standanl 84/8 (Initial, Continuation and Unit NBC Stmdards). Both agrwnents are 
cmrently ilqJlemented through Air Force Instruction 32-4001. Disaster Preparedness Planning and 
Operations and will move to AFI 10-2501, Full Spectrum Threat Response Planning and 
Operations in March 2002. The Air Force ensures proficiencies and CWTency of NBC warfare 
defense tr.Uning through classroom tnlining, unit level tnlining, and exe.tcises. NBC Defense Tmining 
(NBCDT);. n:quired only for military pen;onnel and emergerq essential civilians in or deployable k> 

NBC thn:at areas. Major Commands (MAJCOMa), the Air Reserve Component, and Direct 
Reporting Units may tailor their NBCDT progr.uns to m<et their specific mission requirements. The 
subjects presented in the classroom fGllow the three principles ofNBC defense (avoidance. 
prolection, and decontamination) as identified in Joint N> 3-11. Unit level tn1ining fullows the 
classroom tmining on wartime mission critical tasks. Supervisors train personnel to complete mission 
critical tasks while the WOik.en are wearing their full complement of individual protective equipment. 
Exercises an: used for trnining and evaluation purposes. NBC Defense tJaining instructors at base level 
receive their professional training through Air Force Apprentice and Advanced courses at Fort 
Loonan! Wood, M;..ouri 

lndividulll Tr11inlng. There are two types of individual training. The fust is general equipment and 
procedures training that enables personnel to recognize and protect themselves and others from NBC 
hazards. The second is individual proficiency training that enables personnel to perform their wartime 
tasks in an NBC-contaminated environment Detailed training comes with assigmnent to a threat area 
or k> a deployable unit. NBC Defense tr.Uning is n:quired for military personnel and eme!J!eilCY 
essential civilians who are in or identified as "tasked 1o deploy'' or "identified k> deploy" to a mediwn 
or high threat area, as well as any conventional threat areas. Individuals graduating from Air Force 
Basic Military Tmining will receive credit for NBC Defense Initial tmining. Personnel receive NBC 
defense trnining co=, as shown in Table 4-2. (Requirement changes perdiaft AFIIIJ-2501 are 
included in parenthes;s) 

Table 4-l. Air Force NBC Defense Individual Training 

INmAL 

l•h•= ,f ""'"'" 
I A-l•howof : Allow ex.trn time for 

(8 hours) ment to mobility pnsitinns competency or as quantitative fit 
or~O daY~> prior to penna- directed by MAJCOM. til sting (QNFT)f 

nent change of station (PCS) (Within I S months confidem:e exemse 
to a CB high tlueat area. thereafter) and CC A tmining. 

I (Wilhio 6<l &y.of•ni•d lo (4 homs) 

I Moliomlru..t I• orr I I Wrthio 
(Within 30 <lays ofarriv&) (Within IS months 

High threat 6 ho~m {8 hours) Within 90days priorto PCS Within 30 days of arri\111 
to high rhre;rt area. {Within - IO?ics should only 
60 days prior to arrival) include theata specific 

procedures and QNFT. 
(Same as abo'le) 

I. •reru · I civilians in or deployable to chemieal-
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2. Initial twining is rtcjuin:d ifthere has been a break of 36JlliXllh$ or more itl NBC defense training. 

NBC refresher 1nlining is at the discretion of the MAJCOMs, with the majority opting for 
annual refu:sher training through classroom 1nlining and exercise participation. !ndiWiual NBC 
proficiency training occws through on-the-job-training and exercise participation. In addition, aircrews 
are required to conduct a one-time flight while wearing chemical defemivc ecp1ipment 

Air Force major commands have reported significant increases over the last three years in the 
number of p«>ple receiving equipmeot and procedures 1nlining as well as the number of hours spent 
for that 1Iaining. 

Unit Training- Units in or deployable to NBC threat areas must oonduct the following !mining; 

Table 4--3. Air Foree NBC Defense Unit Training 

CB Threat Area Minimum Exerc&e Re nlnmeats 
Annually 
- Conduct attack ~ponse.exercise implementing the base O?lan 32-l and other 

Low contingency plans (i.e., NBC, terrorist, or«>nventional attack). 
- Conduct an attack response exercise for units' mobility commitments based upon the 
threat at deployment locations. 
SemiauaaUy 
- Conduct attack response exercise implementing the base OP!an 32-1, ESP, and other 

M....,m contingency plans (i.e., NBC, terrorist, or conventional attack). One exercise maybe 
satisfied by a tabletop exercise. 
- Conduct attack response exercise for unit mobility commitments based on the threat at 
deolovment }O(:ations. One exercise can be satisfied bv a tabletnn exe~t:il'll. 
SemfaanaaUy 

High - Conduct attack respm~se exercil'lls implementing the base OP!an 32-l, BSP, and other 
continge:acy plans. 

Mediad Training Initiatives- Following the Air Force Medical Service (AFMS) NBC Warlim: 
Delimse Trnining Worl<shop in 1991!, eleven 1nlining initiatives were prepared to meet gaps in Air 
Foroe chemical and biological medical defense lnlining. Tmining tools for the AFMS re-engineered 
unit type codes, such as: (1) Patient Deco.-ination Teams, (2) Chemically Hatdened Air 
Tmnsportahle Hospital, (3) Preventive and Aerospace Medicine (PAM) team training (4) 
Bioenvironmental F-llgineering NBC ream training, (5) PACAF AFMEDPAC 2000, (6) Continuing 
Medical Readiness NBC training, (1) NBC CD-ROM Toolboxes, (8) A= Foroe Protection Battle 
Lab Initiative - Bio Agent det<:ction training, and. (9) NBC Defense Leadership Skills 1nlining were 
identified for contractor development. The Army (funded by the AF) is the offioe of primacy 
responsibility for !he final initiatives: (1 0) Medical Management of Chemical Casualties,(!!) Medical 
Management of Biological Casualties, and (12) NBC CD-ROMs. The AFMS is participating in 
satellite provided Medical Management of Chemical Casualties hosted by USAMRICDIUSAMRIID 
respectively. Additionally, the NBC CD-ROMs were distributed to every AFMS medical treatment 
fucility in FYOO. The AF !ERA tiained foor studenls per AEF rotation cycle on PCR based clinical 
pathogen diagoosis supporting the Biological Augm-tinn Team UfC. Care provid= wbo have not 
been afforded !he opportunity to-m the Army MCBC Course will receive an inslructor-based 
course on medical management of chemical and biological casualties tGUning at their units. Overseas 
locations have priority over CONUS bases for this initiative. In additinn, identiful medical urc 
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teams will receive medical reference materials developed by the US Anny and civilian contractors for 
tmining. 

4.3.3 Navy 

Navy Chemical, Biologkal and Radiological Defense (CBR-D) !mining is condlcred in two 
phases: individual and unit training. Individual ttaining consists of atteOOance at fonml school ccun;es 

and completion ofBasic and Advanced CBR Defense Personnel Qualification Standan! (PQS) 
training. Navy Jl=O!Ulel also conduct periodic unit CBR Defense training. and pre-deployment unit 
training exercises. 

Individual Training. The Navy provides initial entry-level CBR defense traitring to all officers and 
enlisted personnel in the accession progmms. Enlisted personnel receive three hours of training. (two 
hOUI5 in the classroom; one hour in the lab) fOcused on the use of personal prorection fQUipment and 
suMval skills, including a CBR-D ''confidence" chamber exposure. Officers receive two homs of class 
time focused on personal protection equipment and survival skills. 

Officer and Enlisted Personnel assigned to ship and shore billets requiring CBR-D expertise 
receive additional CBR-D related COlliSeS. These courses include the Disaster Preparedness Specialist 
Cowse and the CBR-D Operations and Tmioing Specialist Course conducted at the U.S. Anny 
Chemical School. Additional CBR-D training. is covered in the Repair Party Leader Courses 
conducted at various Fleet Training Centers. Officers m:eive additional CBR-D related training at the 
Damage Control Assistant Course, the Shipboard Department Head Cowse, the Prospective 
Execntive Officer Comse, and the Prospective Commanding Officer Coun;e held at the Surl"aoe 
Warfare Officer School, Newport, Rl. 

Navy medical providers attend the Management of Chemical and Biological c..uattieli 
Course at the U.S. Anny Medical Research Institute for Chemical Defense and the U.S. Anny 
Medicall!=rch Institute of Infectious Di""""'. The Navy Environmental Health Ce- (NEHC) 
sponsors a three-day course for providers, and a one-day familiarization/awareness COUISe. 

Additionally, NEHC is actively developing a ••distance-learning". CNET web-based, provider course 
expected to be on-line by June 2002. 

After reporting to designated units. Navy personnel are required to complete basic aOO 
advanced CBR-D Persoonel Qua!ift<:ation Standanls (PQS) training. PQS is a compilation of the 
minimwn knowledge and skills that an individualltltN demonstrate in order to qualifY to stand watclles 
or perform other specific duties necessary for the safety, security or proper operation of a ship, 
aircraft or support system The objective of PQS is to standardize and facilitate these qualifications. 
Basic and Advanced level Chemical, Biological, Radiological (CBR) Defense PQS are conTained in 
NA VEDTRA 43119-H. Basic level CBR PQS, which is required for all pezsonnel assigned to a 
command, and consists of "CBRD Fundamentals-Watchslation I 06" and "Basic CBR Dcfense­
Watchstation 306." (See Table 4-4) Advanced level CBR PQS is required for personnel assigned to 
CBR teams., including Detection Teams, Decon Station Teams, Internal/Extemal Monitoring Teams, 
Decontamination Teams and Team Leaders. Advanced level PQS consists of"CBR Detection 
Equipment Systems-Watchstation 215" and ''Advanced CBR Defense Person- Watchstation 309 ... 
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Table 4-4. Navy Basic CBR Defense Standards 

• Complete Chemica!, Biological, Rad!olcgical Defense (CBRD) Fundamentals PQS 
• Loarte and transit Decontamination station/ CCA stations 
• locate Casualty Collection stations and Deep Shelter Stations 
• Don and doff Chemical Protedive Ensemble 
• Change protective mask canister 
• Use the M-291 skin decon kit 
• Demonstrate self and buddy aid for nerve agent exposure 
• Identify CBR markers 
• Use MB and M9 paper 
• Pass through CPS air lock/pressure lock 
• Decontaminate Internal and external areas 
• Satisfactorily perform or simulate Immediate actions for the following emergencies: 

nuclear attack, chemica! attaok, biological attack, nuclear radiation exposure, chemical 
agent exposure, and biological agent exposure. 

Unit Training. Proficiency training is conducted at the unit level by Navy instructors, who are 
gmduates of the CBR-D Openrtions arul Training Spocialist Course con<Dctedat the U.S. Amly 
Chemical SchooL Navy m1its conduct Basi£, Intermediate, arul Advanced training exercises as part of 
the Inter-Deployment Training Cycle. During the Basic 1Iaining phm;e, CBR-D 1Iaining eJ<ercises may 
involve additional nnit 1Iaining by CBR-D specialim from an Afloat Tmining Group (ATG). 

Early in the Basic training phase, a .ship is required to conduct a Command Assessment of 
Roadiness and Tmining (CAR1) which is a perfonnance based assessment of a nnit's readiness in 
each mission area. CART asses9es material, administrative, and training proficiency. By the end of the 
Basic Tmining Phase, ships are required to be proficient in all missioas areas arul have demonstrated 
the ability to sustain readiness through their inlernaltrlrining 1eam organi:lation. Jntemal CBR 1Iaining is 
conducted by the ship's Damage Control Tmining Team (DCTT). 

A Final Evalnatcd Problem (FEP) is the cnlmination of the Basi£ 1Iaining phase and demon­
SirateS the ship's ability to conduct nrultiple sinrulllmCOUS combat missions arul support functions arul 
to survive oomplex casualty control situations under stressful conditions. The conduct of the FEP is 
dependent upon the ship's previously demonstmtcd proficiency arul may require the ship to progress 
through all mission oriented protective postures (MOPP) levels as part of a cbemicsl defunse exercise. 
Aflcr completion of the Basic 1Iaining phase, the completion of a Chemical Defense Drill is a repetitive 
requiremelll, conducted every six months. 

The lnfemtcdiate arul Adwnced 1Iaining phases consist of multi-ship arul hattie group 1Iaining 
directed by a numbered fleet connnander. Emphasis is placed on integmtcd watch section 1Iaining in a 
fully coonlinated multi-threat cnviromnent. During the inlennodiale arul arlwnced phases of the tcdning 
cycle, combat readiness is reinforced through Composite Training Unit Exercises (COMPTUEXs) 
and Fleet Exercises (FLEETEXs). 
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4.3.4 Marine Corns 

The Marine Corps' NBC tmining focuses on the ability to conduct operations throughout the 
battiespace with particular empha'tis on amphibious deployment, littoral, and air/ground operatioru.. 
The Marine Corps views NBC as an environment, similar to daylight/datkness and coldlheat, yet with 
its own unique challenges. 

Training requirements are derived from the Force Commander's Mission Essential Task Lists, 
Joint Universal Lessons Learred. Marine Corps Lessons Learned. Mission Need Statements, and 
Universal Needs Statemenls. Once validated, the training requiremalts are introduced into the 
Systems Approach to Training (SAT) Process. One of the rorults offue SAT process is fue 
developm:nt of!Iaining lll5ks and standanls that will fulfill lin: tiaining .,uirements. These task lists 
and standards are incorpomted into Individual Training Standards (lTSs) for individual Marines and 
Mission Performance Staii!ards (MPS) for Marine units. These ITSs and MPSs are published as 
Marine Corps Onlers fur standanfi7Jl!.ion and comp!Umce throughout lin: Marine Corps. During 
FY02, ITSs and MPSs related to NBC defense t:nUning will be updated and begin transition to a 
newer, more effective Training & Readiness (f&R) Manual format The T&R Manuals provides 
greater specificity in standards and will enhance commanders· abilities to determine readiness based 
on tiaining accomplishments. 

The Marine COipS conducts <mining in two categories: Individual Training based on ITSs and 
Collective (unit) Training based on MPSs. Figure 4-1 shows fue individual NBC unining provided to 
all Marines. 
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.....lb... SChool of Infantry ....b.. Marina Corps 
~ (Infantry Training Battalkml ~ common Billa 

~MM~•:••~C~om~a=t~T~~~·:'"~'~'.I '--------~ 

Marine Corps Common Skills 
• Standards Trained 

• Engage Targets with the M16A2 wearing a protec:tive mask 
• Identify NATO NBC Markers 
• Don/Maintain the M40/M40A1 Field Protective Mask 
• Don Individual Protective Clothing to MOPP-4 
• Perform Basic Body Functions while In MOPP-4 
• Identify Chemical Agents. 
• Decontaminate Skin/Personal Equipment 
• Decontaminate Crew-served Weapons 
• Exchange MOPP Gear 
• React to a Nuclear, Biological, Chemlcall Atlacl< 
• Treat a Chemical Agent Casualty 
• Comply with Depleted Uranium (DU) Safety PrOC9dures 

Figure 4-1. USMC Individual NBC Training 
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Individual Training. Marine entry-level training begins at recruit training or at Offi= Candidate 
School (OCS) where Marines are introduced to the field protective mask and the CS chamber 
exercise. All enlisted Marines then proceed either to Marine Ccmbat Tmining (MCT) or the School of 
lnfuntiy (son and, upon cornpktion ofOCS, all Officm proceed to The Basic School (TBS). The 
NBC portion of this training fucus is surviving and fimctioning in an NBC environment Training 
transitions from a classroom/at:ademic environment to pxactical application/field environment in order 
to provide students more hands-on experience. 

Once Marines reach their units they hegin the Marine Cctps Ccmmon Skills (MCCS) and 
Marine Battle Skills Tmining (MBS1) program. MCCS and MBST tasks are individual1raining 
standards that all Marines are required to he pmficient in and ""' evaluated on annually_ Marine Battle 
Skills NBC tmining focuses on providing Marines with the capability to survive as well as function in 
an NBC enviromnent Senior Field gmde and Genand Gmde Officet5 attend the ''United States Anny 
Chtmical School Joint Senior Leadexs Com.e". These cowses will round out the phases that the 
Marine Co!ps go through in the development of oor Marines and Leadexs to operate in an NBC 
environment 

Unit Training. Unit level (or collective) trnini:ng includes classroom and field training identified in tmit 
1raining exereises and plans. (See figure 4-2.) Many units are also required to meet specific 1raining 
standards. These requirements take the funn of Mission Perfonnance Stsndards (MPSs) for specific 
types of units such as inflmhy, artillety or tsnk units. These MPSs are published in the 3500 Series of 
Marine Co!ps Orders. 

Ground Combat Air Combat Combat Servfc;e Command 
Element Element Support Element Bement 

MISSION PERFORMANCE STANDARDS 
- Unit Collective Training requirements are based on Mission 

Performance Standards (MPSs) 
- Each type of unit has a specific set of MPSs documented In a 

3500 series Order 
- NBC Tasks are included In all MPS Orders 

- Operate in MOPP-4 for 6 hours Is the standard 

F1gure 4-Z. USMC Colledive Training, NBC Requirements 

Each MPS Order ineludes NBC Tasks that the unit must aecornplish. However, each set of 
requirements varies from unit to unil For example, a Tank Battaliou must he able to utilize the 
vehicle's NBC filtration system, decontaminate tanks, and operate tanks un4er NBC conditions. An 
inflml1y Battalion on the other band bas no requirement to decontaminale tsnks, but does have to 
deeonmrninate crew served weapons. NBC training is validated through the Marine CotpS' inspection 
progmm. Those units that are part of the Msrine CotpS' Unit Deployment Program (UDP) and 
designated Marine Expeditionary Unit! (MEUs) are required to undergo an NBC evaluation prior to 

107 



Clwmiuzl & Biological Defense hogr<1111 Annuof Rrporr 

deployment. Units that do not have specific NBC defense MPSs are evaluated in NBC defense as 
part of routine Commanding Generals' Inspection Programs, oonnally conducted at least biennially. 

4.4 NBC DEFENSE PROFESSIONAL TRAINING 

Public Law 1 03~ ! 60 requires all Services to conduct NBC defense professional training at the 
same location. Currently, all Service training, except for medical NBC cowses (as described in 
sections 4.3.1 and 4.3.2 above), is co-located at the United States Anny Chemical School. Each 
Service conducts their training with their own Service instructors. The experts who graduate from the 
Service's technical training and tlx: Army's Chemical Defense Training Facility become instructors for 
their Service's unit tnUning. The Defense Nuclear Weapons School (DNWS), as part of the Defense 
Threat Reduction Agency (D1RA) Albuquerque Opemtions Office at IGrtland AFB, New Mexico, 
conducts a Radiological Emergency Team Operations Course; Radiological Emergency Medical 
Response Course; Radiological Accident Command, Control and Coordination Course; and 
Weapons of Mass Destruction CollUllll!ld. Control, and Coordination Course. 

4.4.1 Joint NBC Defense Professional Igipjng 

The JSIG has established a Joint T mining Sub-panel (JTSP) comprised of designated Service 
tra:inlng representatives to: 

• Promote Joint NBC Defense training. 
• Monitor Joint NBC Defense training. 
• Assess Joint NBC Defense training. 
• Report on assessments and recommend solutions. 
• Develop Joint Training Road Map. 
• Produce a Joint NBC Defense Training Development guide. 
• Enhance Joint War Fighting Operations. 

Information exchanges between the Services were fucilitated by the JSIG and plans put in 
pi= to review future doctrine and new equipment training plans. 

Joint Professional Militaty Education, Phases I and I~ cummtly cootains a limited degree of 
NBC defense coexidemtions and requirements. It is essential that officeiS of all Services assigned to 
joint staffs understand the NBC threat, are familiar with U.S. capabilities to detect and mitigate the 
threat, and comprehend their staff roles and responsibilities in dealing with NBC issues. Section 4. 7.1 
details an ongoing JSIG initiative that addresses these shortfi:ills. The JSIG also sponsors the Joint 
Senior Leadezs Course at the USACMLS. This course is targeted at leaders from all services with the 
intent of increasing their awareness and unde(5tan.ding n::garding NBC defense issues. 

Within the joint medical arena, the U.S. Army Medical Department sponsors the Medral 
Management of Chemical and Biological Casualties {MCBC) course., which provides training to DoD 
personnel. 

All Medical Nuclear Casualty Training has been consolidated under the Armed Forces 
Radiobiology Rese=h inatitute in Bethesda, Mmyland, where radiobiology education is made 
available in a Tf'i..Service format. 
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4.4.2 Army NBC Defense Professional Training 

• U.S. Army NBC Defunse Professional Tmining presently takes place at Fort Leonard Wood, 
Missouri. 

• Training consists of three enlistedlnon-comrnissioned officer C01.lnreS and two officer courses. 

• N. initial entty One S1ation Unit Tmining, enlisred soldieao receive tmining in chemical and 
biological agent characteristics and hazan1s, smoke and decontamination opemtions, chemical 
and mdro!ogical survey pxtJC<>lures. and individual protective clothing and equipment. This 
program provkles I 9 weeks of intensive training, cuimina1ing in liv<ltoxic agent training in the 
Cllomical Def=e Training Facility. Toxic agent training is an integml, maodatery COIIlpOilenl 
of all Cbomical Corps initial entty and professional oomses. 

Standards Trained: 

- Radiological Survey 
- Radiologlca! Defense 
-Chemical and Bioiosjcal Agent 

Characteristics and Hazards 

- Decontamination Operations 
-Smoke Operations 
-Individual NBC Protection 
-Chemical Defense Training Facility 

Figure 4-3. U.S. Army Initial Entry Tndnlng 

• Chemical Cmps sergeants attend the 9 week, 3 day Chemical Basic Non-commissioned Offirer 
Course (BNCOC), where they are trairu:d to be an NBC company squad leader and a non­
chemica] company or battalion NBC NCO. 

• Cbomical BNCOC provides 1he NCO with the technical and tactical skills needed to advise 
companylbattalian commandezs in NBC operations and procedures: 

o to train non-chemical soldiers in NBC avoidance 
o decontamination 
o protective measures 
0 lead smoke/decontamination squads. 

• Chemical Corps staff sa:geants and sergeants first class attend 1he 7 week, 2 day Chemical 
Advanced NCO Coum (ANCOC), where they are trairu:d to be an NBC platoon sergeant, an 
NBC NCO at brigade level, and an NBC NCO in a division or Corps level NBC element. 

o advanced technical operations. 
o hazard estimates 
o logistics and maintenance management 
o combined arms operations 
o smoke and flame support 
0 training management 

• Chemical Corps lieutenants attend a 19-week officer basic course, 1 0--weeks during mobilization. 
Reseive Component oflicezs must attend 1he residant course. 
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• The Maneuver Support Center (MANSCEN), instructs the 3-w.eks of common lieutenant 
training from the Chemical, Engineer, and Militny Polli:e schools. The Chemical Officer Basic 
Comse (COBC) prepares lieutenants to serve as a Chemical Corps platoon leader or as a non­
chemical battalion chemical staff officer/assistant operations officer. This counie provides them 
with a fimdarnental knowledge of 

o NBC agent characteristics and hazlrds 
o NBC rccon (non-FOX), decon, and smoke operations 
o NBC staff functions 
o NBC defensive plaruring 
o individual and unit tactical opemtions 
o biological detection operations 
o Completion of live/toxic agent training is a prerequisite for gmduation. 

• Chemical Corps captains attend the Captain's Career Course, an IS~ week officer advanced 
course. Extensive~ is made of computer simulations to reinfurce the application ofNBC assem 
m support of tactical operations. In the MANSCEN configurntion, the Chentical Offioer shares 
training with Milttmy Police and Engineer Ofli=s m Common Training, Shared Tactical Training, 
and Brigade Battle Simulation Exercise (BBS), in which they are trained: 

o to serve as the commander of a Chemical Company 
o serve as NBC staff officers at the brigade and dMsion level 

• Instruction focuses on: 
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0 leadeniliip 
o Army operations 
o smoke and flame opeiations in support of maneuver units 
o biological detection operations 
o NBC defensive plarming to include: hazard prediction. NBC reconnaissance and 

decootamination operations 
o nuclear, biological and chemical vulnerability amlysis 
o operational radiological safety 
o environmental. management 

Standards Trained: 

- Leadership 
- Arrrrv Operations 
-Plan and Conduct NBC ReconnaiSsance 
- Decontamination Operations 
-Chemical and Biological Agent Detection 

Operations 

- Smoke and Aame Operations 
-Nuclear, Biological, and Chemical 

Vulnerabifity Analysis 
-Operational Radiation Safety 
- Envirorvnentat Management 
-Chemical Defense Training Facility 

Figure 4-4. U.S. Anny Captain~s Career Course Officer Advanced Training 



NBC Defense Readiness and Training 

Ill 



Specialized professional training is conducted in stand-alone courses attended by DoD, Allied, 
and intemational students. These courses include: 

NBC Reconnaissance Operations (FOX) 
Radiological Safety (Jns1allation level) 
Operational Radiation Safety 
Decon Procedures (Non-US) (GE, UK, NE) 
RADIAC Calibrator Custodian 
Biological Detection Specialist {BIDS) 
Master Fox Scout 
Installation Emergency Responders Course 

4.4.3 Air Force NBC Defense Professional Training 

(5 weeks) 
(3 weeks) 
(I week) 
(1 week) 
(I week) 
(S weeks) 
(2 weeks) 
(1 week) 

The Air Fon:e training delachment at Fort Leonard Wood, Missouri offers five sepantte in­
residence COUISes designed to enhance the NBC proficiency of primary-duty AF Civil Engineer 
Readiness Flight personnel. These oourses ful1i1l the differing needs of the total furce. includmg Active 
Duty, Air National Guard. and Air Force Reserve. Further, the Air Force administers a career 
development correspondence course and two mobile cournes in aiibase operability and NBC cell 
operations. The AF courses range from 53 days for the Apprentice course; I 0 days for the Craftmlan 
and Readiness Flight Officer Coum:s; Five days for the NBC Cell Advanced and Mobile Air Base 
Operations and Advanced Readiness courses. The Air Force also offers computer based Qualification 
Tmining Packages (QTPs) that have been developed for most J\'BC Defense Equipment ilems, and 
are included as part of professional upgrade training. 

Each comse contains a wide range of materia1s covering critical aspects of Readiness Flight 
operations in situations ranging from peacetime, military operations other than war, through wartime. 
The following is a synopsis of the NBC aspects of these courses. 

T mining for personnel being assigned primmy readiness duties includes comprehensive 
coverage of agent characteristics and hazards (to iru:lude determination of incapacitation/ Jethality 
levels); nuclear weapons effects and other specific bazar<h; associated with ionizing radiation; NBC 
detection and contamination control and contamination avoidance techniques; plotting and reporting 
procedures; detailed NBC persistency and duration of hazard calculations to provide advice on 
MOPP variations; the inter-relationship between NBC ddense and other passive defense activities 
(e.g., camouflage, concealment, and deception, (CCD), dispersal, and hardening, etc.); and 
systematic snalysis procedures for assessing bazanls identification, vulnembility assessmen~ and risk 
assessment and providing aedible mission continuation (sortie generation) and force survivability 
advice to commanders. 

Air Force learning theoty ell1lhasizes hands-on training, and the school makes extensive we 
of available training 111Ilges and equipment The school includes Chemical Defense Ttaining Facility 
(CD1F) toxic agent tzaining in four of five in-residence courses. Training is provided on every major 
piece of NBC detection and decontamination equipment available in the field today, including state-of: 
the-art items cum:ntly being fielded. 
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The Civil Engineer (CE) Readiness Flight Officer and 7-level Cnrllsman courses provide fligbt 
leaders and mid-level NCOs with the background and technical information that is necessary fur 
effective management of the CE Rearliness Fligbt and oonlingency response opemtions. 

Readiness is the key to successful Air Force operations. Consequently. the various aspects of 
CE Readin= Flight opemtions, im:luding NBC defi:nse, are also topics of instruction at briefings fur 
Air Wu College, Air Foroe Institute ofTeclmology, and the Joint Senior Leaders Course. Readin= 
personnel receive additional !mining on wartime and oonlingency aspects ofNBC defense at one of 
three Silver Flag Exercise sires. These sires ue located at Tyndall AFB, FL, Kadena AB, Japan, and 
Rmnstein AB, Germany. Personnel deploy with their complete complement ofpeoonal NBC 
protective equipment and receive comprehensive training that builds upon their baseline knowledge in 
the areas ofNBC derection, NBC reconnaissan<:e, decontamination, warning and IOpOrting and 
equipment use and inspection Silver Flag also 1Iains Readiness peroonnel on newly fielded equipment 
;-., new tecbniques and procetha:es, and equipment that is not available at all inslallaliODS. 

The School of Aerospace Medicine at Brooks AFB trains over 7,000 students per year in a 
variety of AFMS readiness specialties. These comses are tailorod to the approved and registered 
medical deployable NBC related unit type code asseroblies. Bioenvironmental Engineedng NBC 
Operations provide specialized medicalderection, BUIVeillance, and risk ,.,,.,..,.lnlining to 88 
officeiS and 7-leve! NCOs per year. Critical Care Air Transport To= training inclmles movement of 
CB casualties at 250 atndents per year. Contingency Public Health Operations focuses on early 
recognition, evaluation and control of dis=e (tooluding CB casualties) through expeditionary 
preventive medicine. Other specialty courses include NBC Battlefield Nursing, Preventive and 
Aerospace Medicine oonlingcncy training, Global Medicine, Mili!ary Tropical medicine and Medical 
Survival tmining. The AF Institute fur Environment, Safety, and Occqlalional Health Risk Analy5is, 
also at Brooks AFB, teaches PCR-based biological agent clinical diagnosis for members of the AF 
biological aogmm1ation team. 

4.4.4 Navr CBR Defense Professional Training 

The Navy Conslruetion Trnining Center Detachment at the U.S. Anny COOmical School, Fort 
Leonard Wood, Missouri. offers t\.vo courses of instruction for Navy CBR-D specialists. The courses 
are open to Navy, Coast Gnanl, Mili!ary Sealift Conanand, and select fureign miliwy paooonel, E-5 
and above. Courses are designed to provide both afloat and ashore commands with individuals who 
can successfully perfunn their requisite daties in a CBR contaminated environment. In addition, the 
training enables CBR-D specialists to act as the primary CBR-D !miners fur their respective 
commands. 

The training, conducred at Fort Leonard Wood, capitalizes en the unique eapabililies of the 
Anny Chemical School and makes extensive nse of the Chemical Defi:nse Trnining Facility (CDTF). 
Approltimately 200 atndents grndeate arurually from the Detacbroent's courses.ln addition to being 
fully qualified to conduct 1rnining using the Anny's fllcilities, the Navy Detacbment actively participates 
aspartofthe JAWG. 
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In addition to CBR-D Specialist om= <:011ducted at tbe US Army Chemical Schoo~ the 
nnelat all Navy has incorporated CBRMD readiness training into courses that are attended by perso 

levels of professional development.. 

CourseN 
Re<::ruit Training CBR-D Naval Training Center Great Lakes, IL 

DamageControl"A" School 
Senior Enlisted Damage Control Fleet Trainin~ Center San Diego, CA 
Hcspital Corpsman "A" School Naval TraiDinR Center Great lakes., IL 
Independent Duty Corpsman Naval School of Health Sciences San Diego, CA and 

Naval School ofHr:alth Sciences Portsmo;th. VA 

Management of Chemical Casualties U.S. Anny Medical Research Institute for Chemical Defense. 
Aberdeen Provin2 Ground, MD 

Medical Affects oflonizin Radiation Anned Forces Radiobiolo2v Research Institute Bethe sda.MD 
Radiation Health Indoctrination Naval Undersea Medical Institule Groton, CT 

Radiation Health Officer 
CBR.-0 Command Center Naval Construction Training Center Gulfport, MS 
CBR-0 Personnel Protectian 
CBR¥DTeam Training Naval Construction Training Center Gulfport, MS and Nav11l 

Construction Training Center Port Hueneme CA 
MSC CBR-D Cour:se Mili Sealift Command T rainin Center Earle, NJ 
Repair Party Leader Flee! Training Center San Diego, CA Norfolk, VA; M ayport,FL 

lnideside, TX Pearl Harbor HL Yokosuka, Japan 
Repair Party Officer Shon Course Surface Warfare Officers School Newport, RI 
Division Officer 
Damage Control Assistant 
~rtment Head 
Executive Officer 
Commanding Officer 

4.4.5 Marine Co!]!S NBC Defense Professional Trainin~:; 

The Marine Corps NBC Defense School at Fort Leonard Wood consists of an 
NBC Defense Course, and an Officer Basic NBC Defense Course. In addition to the c 

Enlisted Basic 

= 
onal courses conducted by the Marine Corps NBC Defense Schoo~ Marines attend four other ftmcti 

nnaissance (Chemical Captain's Career Course, Radiological Safuty Officer Course, NBC Reco 
Course, and the Master FOX Scout) conrlucted by the U.S. Anny Chemical School at Fort Leonanl 
Wood 

The USMC Enlisted Basic NBC Defense Course trains approximately 220 NBC Defense 
Specialists in a comprehensive 1 0-week program covering all the ITSs specified in MC 0 15!0.7!. 

em with tbe 
<:Oilduedng NBC 
msttucti.on as shown 

The course not only trains Marines to perfOrm their wartime duties but also provides th 
tools they will need on a daily basis to perform their primary peacetime mission of 
Defense training for their assignt:d writs. The course is divided into eight blocks of· 
in Figure 4-5. 
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Recruit 
Training 

8chool of Infantry 
(lnlantty Training BmtaJion,l 

Marl !HI Combat Tmfnlng) 

USMC NBC Defense School located at Ft. Leonard Wood 
Course length 10 weeks, broken down as follows: 

1. Basic NBC Skills (MCCS) 70 hours 
2. Chemical/Biological 55 hours 
3. Radiological 60 hours 
4. Decontamination 32 hoLJrs 
5. Administration & Logistics 64 hours 
6. Toxic Agent Training 14 hours 
7. NBCD ADPE Skills 22 hours 
B. Field Exercise 52 hours 

Figure 4-5. USMC Individual Training (Enlisted NBC Spedalisu) 

All Marine NBC Officers are Warrant Officers. As Warrant Officers, 1hey fucus entirely on 
technical expertise, NBC defense opemtioos, training, and sup<>Yision of eolisted NBC defense 
specialis1>. Many of1hc Marine Co<ps' NBC Defense Officers also attend 1hc U.S. Army's Olemical 
Captains Career Course and o1hcr Joint NBC courses as part ofadvaoced Milita!yOccupational 
Specialist (MOS) training. The NBC Warrant Officer's ccurse is divided into eight blocks as outlined 
in Figure 4-6. 
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Tho Basic School 
(Warrant Officer) 

USMC NBC Defense Officer Course 
•• Course length 7 weeks, broken down as follows: 

1. Basic NBC Skills (MCCS) 25 hours 
2. Chem/Bio Hazard Prediction 42 hours 
3. Radiological Hazard Prediction 24.5 hows 
4. Radiological Monitor/Survey/Recon 33 hours 
5. Operational Aspects of Radiation 14.5 hours 

(computation of dosage and rate&) 
6. Decontamination Operations 
7. NBC Defense Administration 
8. NBC Defense Staff Planning for Joint 

Contingency Operations 

14 hours 
27 hours 
52 hours 

MOSSchr;Jol 
Ft. Leonard 
Wood,.MC 

Figure 4-6. USMC Individual Training (Training for NBC Officers) 

4.5 TRAINING IN A TOXIC CHEMICAL ENVIRONMENT 

In 1987 the Auny established the Chemical Defense Training Facility ( CDTF) at Fort 
McClellan, Alabama In October 1999, the Chemical School started training studeots at its new 
facility at Fort Leonan:l Wood, Missouri. The CDTF trains military and civilian peroonnel in a toxic 
chemical environment. Since its opening, the Army has used this valuable resource to train over 
58,000 U.S. and Allied milibuy peoonnel as well as selected DoD civilians. The CDTF promotes 
readiness by providing realistic training in the areas of detection, identification, and decontamination of 
chemical agerrts. The training develops confidence in chemical defense tactics, tedmiques, procedun:s, 
and chemical defunse equipment. lnstructors ensure that trainees can adequately perform selected 
tasks on a chemically contaminated battlefield. To date. the CDTF has maintained a perfect safety and 
environmental record. 

Enrollment at the Joint Senior Leaders Course and the Toxic Agent Leader Tlaining Course at 

Ft. Leonard Wood, Missouri continues to be in demand. Over 2,000 active and reserve commanders, 
service leaders. and toxic agent handlers from each of the services have attended These personnel 
become very finniliar with NBC considerations. Additionally, toxic chemica] enviromnent tnrining 
provides &mioc officen;, connnanders, and future 1\i"BC defense specialists confidence in their doctrine, 
warfighting techniques, and the equipment they fight with in the face of chanenges presented by 1\llC 
contamination. 

The Weapons of Mass Destruction Civil Suppon Teams (Wl\IID-CST) are trained at the Fort 
Leonard Wood fucility. The fucility has the flexibility to desigo toxic chemical agent training to prepan: 
the WMD-CST for this unique mission - assisting civil authorities facing the threat: of domestic 
terrorism involving weapons of mass destruction, 
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There i<! continued international inlerest in CDTF tmining. Germany and the Netherlands use 
1he CDTF, Demnark and the United Kingdom have expresoed interest 

F'mally, Federal and sta1e law enf=ement agencies and other first responder-type agenci08 
have also particip3ted in the tmining. The Otemical School continues to suppat requesls from civil 
:w1horities for toxic chemical ag<nt tmining. 

4.6 INTEGRATION OF REALISMIWARFIGHTEREXERCISES 

4.6.1 Simulations and Wartlghter Exerclsel 

There are three types of simulalions: live, oonstructive and virtual Simulations may also be 
sub-grouped as tmining or aoalytic sinrulations. 

Live simulatic/1$ involve real people operating real systems. Such simulations are also known 
as exercises and are discussed further in the next section. 

Constructive simulations allow battles to be waged on a synthetic battlefield. They are 
designed to give commanders and thcir sud];; 1he opportunity to make decisions during a cowse of a 
banle, adjust plans to react to enemy movements, synchronize ali avaliable asoets and learn, through 
1he After Action Review (AAR) process. 

V'vtual simulatwns are designed fu: tmining and aoalysis primarily at the tactical level of war. 
These simuJalions are ''mock-ups" of actual velliclt:s and give uni1s ao opportunity to train oo 
necessmy individual, crew and collective tasks without having to maneuver actual <qUipment in the 
field While the crews maoeover 1beir <qUipment atOODd the battlefield, the rest of the envirooment is 
gentlllted through the use of Semi-Automated Forces (SAF). SAF are computer representations of 
adjacent elemeots, the enemy, and the environments upon which 1he battle is waged. SAF elemenlli 
not only look like o1her uni1s 1hey can be programmed to perfurm 1asblmissions autonomously, t1ms 
adding to 1he realism of1he training. 

There are over 75fJ virtual and oons1ructive models and simulations in 1he Army community 
alone. Table 4-Slists the primacy battle command simulations in CUil'mtuse throughout the Army and 
their baseline ability to use NBC events in their scenarios. However, characterizatio of NBC effects 
in these models and simnlatioiLS :i5limited V ezy few combat simulations incorporate the effects of 
NBC, and none incorporate ali aspects. 

Table 4-5. Nuclear (N), Biologl<al (B), Chemkal (C), or Radlologleal (R) Capability In 
Current Constructive Shnnlations 

NAME USE FIDEUTY N B c R 
Co Battle Simulatior:!_ (CBS Training Operational X X X 
SPE.CTRUM Training Operational 
Br:!_gade Battle Simulation BSS) Training Tactical X X X 
Conflict Evaluation Mode! CEM Analytic Joint/Strategic X X X 
TACWAR AnalYtic Joint/S1rateQic X X X 
Veclor In Command (VIC) Analvtic · nal X 
Computer Assisted Map Exercise CAMEX1 AnalYtic Operational 
EAGLE Tralnina Operational 
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Combined Arms and Support Task Force 
Evaluation Model (CASTFOREMl 

Analytic Tactical X X 

JANUS Training/Analytic TBQtk;a\ X 

Cunent training exercise wadighting simulations have not received sufficient priority and/or 
fimding to adequately portray NBC effcds and challenge comman<lers and staffs to apply NBC 
defense doctrine and leader-developmert \l3ining strategies to prepare their forees to maintain opera­
tional continuity and achieve mission success in an 1'\'BC environme:nt To be an effective tmining 
mechanism. these simulations must challenge training audiences to understand adversaries' NBC intent 
and capabilitie~ Simulations must also allow players 1D visualiz.: bow NBC capabilities affect the battle 
space, friendly courses of action. tactics, techniques and procedures, and operation plans to allow 
players to apply NBC defense principles and capabilities to set conditions foc mission success against: 
NBC threats. Warfighting aimulations-Joint Wanare Sy.tem (JW ARS), Joim Simulation (JSIMS), 
and Joint Conflict and Tactical Simulation (JCATS)-are in development to accurately replicate the 
NBC ha2anis of future battlefields and their efl<ru oo friendly systems. These wadightiog si!Dl dations 
will enable comman<lers staffs, and soldieiS, ainnen, and sailors to tiain and develop required high­
order battlefield cognitive skills that will allow fur full imegnllion of enemy intent and capabilities, NBC 

environment efl<ru, and tiiendly fu= capabilities while planning and executing operations. 

There is currently no standardized lns1rumentation Sy.tem that can realistically portray all 
facets of NBC effects during field training, The U.S. Anny Chemical School has developed NBC 

Reron training mtedace devices allowing Multi lntegrnterl Chemical Agent Detector (MICADS) to 
link the FOX Reconnaissance Vehicle mro the Combat Tmioing Center (CTC) instrumentation fur the 
detection and tracking of simulated NBC contamination at CI'Cs and hOllle station tmining areas. 
Resoun:ing will be pursued to opgmde the fielded ttaining device interfuces at CTCs and othe< 
locations. The upgmded MICADS imerface to the lmtrumenta!ion Sy.tem will retrieve, prtX<SS, and 
calculate digital contamination data for maneuver units and will alro include AAR feedback in the areas 
ofNBC casualties. change of custody, and reaction procedures during NBC attacks and operations. 
This Instrumentation System will provide a realistic replication ofNBC contamination as portrayed on 
the battlefield 

The n:quimn.nt to establish a baselme capability within the emerging OneSAF Test Bed 
vcrsion B simulation was completed. This b$eline eipahility is intero)£1able with high level 
architecture and wOiks as an NBC environment and effects model in both constructive and virtua.l. 
simdations. Further development of the capability awaits fimding. 

The virtual simulation for the M93Al NBC Reconnaissance System is operational at Fort 
Leonard Wood, Mi.souri. Future sy>tems are planoed fur Fort Hood, Texas (installed in FY 02) and 
Fort Polk, Louisiana (inst!lled in FY 03). 

A virtual simulation for the P3! BIDS system has been installed at Fort l.eomrd Wood, 
Missouri. A portable wtit has been imta1led with the 7"' Chemical Company, stationed at Fort Polk, 
Louisiana. The Fort Polk sy.tem will be tested in FY 02. 
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4.6.2 Joint NBC Tn!ining!Joint and Combined Exercises 

Chairi1Uln of the Joint Chiefs of Staff (CJCS) Exucise Program. Joint Vision 2020 provirles 
the opemtiooal based !=plates for the evolution of our Anned Forces to meet challenges posed by 
an adversary's use of weapons of mass destruction. N 2020 serves as the Doctrine. Ttaining, 
Leader-development. Organization, and Material (DTLOM) requirements bencluruuk for Service and 
Unified Connnand visions. Tho NBC defilme comerstone resoun:e for this vision of future warfighting 
embodies force required opemtiooa1 imperatives: 

First, and most importantly, CJCS and Service leader.; should recogni2e that NBC strategic 
and openrtionallevel of war expertise is an essential resoun:e requirement in the Joint Warfighter 
Center (JWFC) and USJFCOM Joint Training and Analysis Center (JTASC). Success for Joint 
Vision 2020, a strategy centered on capabilitie&-based forces, requires these organimions to 
sucre;sfully accomplish their respective joint NBC defense doctrine, training, and leader development 
roles,. and for USJFCOM to accomplish its NBC defense mission as force provider, force trainer, and 
force integrntor. NBC expertise at all levels and from all Services is paramount. 

Second, Unified Commands should staff their organimtion approJXiately with the right 
expertise to meet current and future requiremmts to sruipe and respond to NBC challenges. 

Third, doelrine, training, and leader-development training stiategies should fucilhate 
scphisticated battlefield visualizatiDn and situational awareness proficiency, allowing ooonnanders and 
staffi; to conduct service, joint, and combined opemtions in an NBC environment. 

The Chainnan ofJoint Chie& ofStsffpublished Master Plan Exercise Guidance in May 1998. 
This guidanoe provides exercise objectives to the CINCs. This guidance provided specific 
coun!otJ>mliremtioo objectives. NBC Defense and Force Protection were ideotified as the Chainnan's 
top training issues. This guidance will influence and guide development ofCINC exercises and training, 
which will he conducted in Fiscal Year 2001. 

As examples of Joint training and exercises, U.S. Pacific Command (USPACOM) training 
includee the following Joint Mission llssential Tasks (JMETs): 

• Strategic Theatre (S1) 6.2 • Provide Protection for Theater Strategic Forces and Means · 
safeguarding friendly strategic and opemtional centers of gmvity and force potendal by 
reducing or avoiding the effi:cts of enemy and unintendJlnai friendly ections. 

• Operational (OP) 6.2.8 • Estlhlisb CBW Protection in Theater of Operations/Joint Operating 
Area (JOA) • ensure we can derect, warn and report CBW events and protect against CBW 
threats in the operational area. 

• Lessons learned from exercises on operational con..epts, doctrine and readmess, have 
resulted in innovatinn and adaptation for USPACOM countor-CBW operations. Areas of 
innovation include contaminated aircraft Concept of Operations (CONOPS), d.econtaminatio 
standards, and in-theater capabilities for detection and tl:sting for Bio hamds/ageots. 

USPACOM bas made training and exercising for warfare in a CBW environment more routine, by 
executing a logical and progressive Consequence Management (CoM) program. The progmm has 
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evolved through workshops. exercises, and seminais. USPACOM's Joint Task Force (JTF) for CoM 
will exercise a foreign CoM Command Post Exercise during TEMPO BRAVE 01. 

Army. The Anny emphasizes integration of1\TBC defense training in writ rotations at the Combat 
Training Centers (CfCs). These centers include the National Training Center (NTC), Joint Readiness 
Training Center (JRTC), the Combat Maneuver Training Center (CMTC}, and the Battle Command 
Tmirung Program (BCTP). 

At the CfCs, the Army continues to see units at the company, battalion, and brigade levels 
unable to perform aU NBC tasks to standard. Less than satisfactOiy performance at the CTCs is 
directly attributable to lack ofhomestation NBC training. These results clearly indicate a need for 
increased emphasis in educating senior leaders on how to leverage homestatioo training. Units that ( l ) 
have the necessary command support and equipment, (2) balatte NBC within their overnll tmining 
requirements, and (3) execute according to approved training plans, are able to survive and 
continuously operate in a simulated NBC environment. However, increasingly ronsttained training 
resoun:os limit NBC tmining to fundamentals. This otren means tmining consists only of NBC survival 
and not training for continuous operations in an NBC environment. 

Air Force. NBC warfure defense preparedness is an integral part of periodic Operational Readiness 
Inspections conducted by MAJCOM Inspectors Genellll. Realism is injected into these scenarios 
using a simulated wartime environment including the use ofOOmb simulators, smoke, and attacking 
aircraft. Persomel are tasked to perfurm war skills while in their full complement of protective 
equipment. Additionally. Air Force units participate in major joint and combined exercises that 
incorporate realistic NBC situations. Following are examples that describe exercises incorporating 
NBC situations: 

• ULCHI FOCUS LENS- PACAF Joint/combined command and control exercise conducted 
in cOJYwtction with the Republic of Korea's national mobilization exercise ''ULCJD.'' 

• FOAL EAGLE- PACAF Joint/combined rear area battle and special operntions field ttaining 
exerciSe. 

Navy. Due to the unique nature of Naval forte deployments, CBR defense tr.Uning may be 
conducted whether plalfonns are opelllting independently or in a group. During scbeduled CBR 
defense training periods, realism is stressed and CBR defense equipment is used extensively. 

Navallllits conduct basic, intennediate, and advanced training CBR-D exercises prior to 

deploym<nt. During the basic ttaining phase, CBR-D tmining exen:ises may involve additional unit 
tmining by CBR-D specialists fimn Afloat Tr.Uning Groups (ATG). 

The exercises conducted by deploying Battle Groups and Amphibious Roady Groups during 
pre-deployment Composite Training Unit Exercises and Fleet Exercises are designed to meet CINC 
tmining requirements for forces in the deployment area of responsibility. 

These CIN C requirements are also tested during exercises with deployed forces. Chemical -
Biological Defense scenarios have been incorporated into major Joint/Combined Exercises and Fleet 
Exercises for deployed m1its. Some of these exercises and experiments include: 

• Exercise NEON FALCON. 
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• Exercise DEsERT SAILOR. 
• lJlcbi Focus LENs. 
• Fleet Battle Experimems. 

Marine Corps. The Marine Cmps provides 1he opportunity fur units to inCOipOiate NBC training into 
combined anns exorcises (CAX) at1he Marine Cmps Air Ground Combat Center in Twenty Nine 
Palms, Califumia. Batmlion level unit el<elcises are also conducted during Korea and Thailand 
lncremen1al Tnlining Programs where units deploy and exercise various tasks. Like the Air Fo= and 
Anny, the Marine Cotps also participated in Illl\ior joint/combined exercises. The mission, threat, and 
task organization determines the level of training allowed. During FYOI, 1he Marine Cmps 
inCOipOiated NBC defun!e training into !be following exetcises: 

• JTF Exercise United Endeavor 
• U1cbi Focus Lens 
• Foal Eagle 
• lMEFEX 
• Keystone 
• Desert Knight 

• AzureHaze 
• Urban Warrior 
• ChemWar2000 
• Bmve Knight 
• Agi1eLion 
• Restoration of Operations 

(RESTOPS) 

All Marine Cmps units conduct anooal NBC evaluations. Evaluations inelnde opeordooal, 
administmtive, and logistical functional areaa These evaluations incolporate realistic NBC defense 
training iDto an operational scenario that supports the units combat mission. 

4.7 INITIATIVES 

This section provides details on a variety of joint and Servioo-mtique initiative in support of 
defense reailiness and training. 

4.7.1 :!!!!!!! 

Doctrine/Training. The JSIG has continned a trJUlti.year -egy to address WMDINBC in Joint 
Doctrine and edoestion at Mid/Senim-level, Joint and Service Colleges as recommended in 1lr 1999 
JSIG i'.'BC Defense Training end Doctrine assessment This effort is designed to improve awarene& . 
across the entire spectrum ofWMDINBC defense; including doctrine, training. war~games, exercises, 
and studies. It provides resources to assist in the Joint Docttina.1 review process by providing 
WMDINBC input where appropriate. It also provides resources to assist Mid/Senior~ level, Joint and 
Service Colleges in IeViewing their cm:rlculum for the purpose of incorporating WMDINBC c:terense 
matedel and providiDg WMDINBC expert gneat speakeO!. 

During 1lr year the JSIG provided assistance 1xl fuur Service mid and senior level colleges 
with cun:icu!um reviews and recommended NBC/WMD enhancements. The JSIG condncted a 
worl<shop with the colleges to fucilitate the coordination ofNBC/WMD edncatioo across the PME 
system. The JSIG provided assistance at two service colleges with wargame enhancements and also at 
the Joint Land, Aerospace, and Ses Simulation (JLASS) ex=ise. The JSIG is nearing compk:tion of 
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a one day exportable NBCIWMD awareness course targeted at 04-0Slevc:l CINC Staff Officers. 
This """"' is planned for piloting by Mobile Training Team (MTI) during 3QFY02 and will later be 
converted into a fonn of Distance Learning. 

The Chainnan, Joint Chic& of Still" designated WMDJNBC Defense his top priority in his 
Joint T!aining Master Plan2002 Chainnan's Commended Tiaining lssuos (CC!1) ror immediate 
action. ccns""' specialinrerest ite!rui developed ftmn all-source lessons learned, readiness repons 
and operational assessments. These issues are inoorporated m.to the Chairman's Master Tmining Plan 
to ensure appropriate visibility by the combatant oomrnands, combat support agencies and the 
Setviees in developing their Joint Tiaining Plans Commands are instructed to assess prescribed 
ccns in relation to their theater conditions as a key joint training readiness indicator. 

USJFCOM is cum:ntly reviewing the Universal Joint Task List (Uffi) vCI1Mn 4.0 for 
adequacy in addressing CBD-related tasks, and has requesred input from tbe CINCs and Combat 
Support Agencies. USJFCOM is paitncring with DTRA in the preparation oflims associated with 
CBD-related tasks. Additionally, USJFCOMs Joint Training System Support Teams will offi:r to the 
combatant commands. during ther assistance vi~its to the CINCs in FY 01-02, to assist with the 
preparation!va.lidation of ClNC JMETLs associated with CBD. Measures of performance associated 
with CBD-related tasks will be addressed with the development ofUm ver..ion S.O. during FY 02-
03, with the <mistance of the Defense Data Manpower Center. 

Under the 1999 Unified Command Plan, the Seaotaiy of Defense directed the 1\Jrmation of 
the Joint Task Force for Civil Support (JTF-CS) wi1hin IF COM to ru:t as the militaty command and 
oontrol unit to coordinate the military response in support of the Lead Federal Agency for Dome~ 
CBRNE consequence management response. 

Modeling. On l Nov 00 the DepSecDef signed a memo that delegated authority for accrediting all 
common use cbeorical and biological modeling and simulations with the Department to USD(AT&L), 
who in nun has delegat<d this responsibility to DATSD(CBD). 

JCATS, JW ARS and JSIMS are the future joint models for constructive and virtual combat 
simulation for training and analysis applicalilos. Plans to incorporate CB defense effects into these 
models were initiated in FY98. VLSTI\ACK bas been loooely coupled to !CATS to demonstrate the 
ability to add high resolution Ci/1 effucts. JW ARS will incorpurate a chemical defense capability in 
release I .1. 

Training. 

4.7.2 ~ 

Over the post several yems, the Amly has developed domestic response capabilities within the 
Cbeorical Biological- Rapid Response Team (CS-RR1) and the Weapons ofMsss Destruction Civil 
Support Teams (WMD CSTs). 

The CS-RRT provides a technical support package specifically inik>red ror response 
requirements m1 is composed of a variely of existing DoD elements, Upon arrival at an incident site. 
the CB-RRT command element quickly established initial coordination with the Lead Fedeml Agency 
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(LF A), and prepares to deploy an advisory team to the federal, state, and local command and control 
organizations as required or directed by the designated operntional commander. It also coordinates 
and plans assistance to local-orities and first responders for oonsequence management operntions. 
The CB-RRT org<mi7.eS, based on the situation, to provide the appropriate level of gmrluated 
response and teclmioal expertise necessary to assist in mitigating a chemical or biological incident. 

The WMD CSTs are Anny National Guard teams of22 pe~ organized and held on 
active duty to respond to a validatro request formilhary support from the civil authority, and rapidly 
deploy in support of the Incident Commander to assess the type of chemical, biologioal. or 
radiological 00!11lunination that may be present, adviae on how to handle the effects, and filcili1llte 
State and Fed=! milhary support 

4.7.3 Air Fone 

The Air Fon:e currently has tlrree !mining and readiness initiatives underway and cortmues to 
improve its prore&.ional training. 

The Civil Engineer (CE) Resdiness Teclmical School implemented an advanced scenario­
drM:n exercise in !he CD1F revolving around a tetrorism incident involving chemical munitions. This 
!mining is provided to advanced students and difl"ffi; from the lock step !mining provided to 
Apprentice-level students. The scenario will be reviewed/revised arurually during !he respective oourse 
reviews. Air Force instructors are qualified to conduct joint classes at !he CDTF and are fully 
integrated into CDTF operntions. Readiness instructors Jesd Air Foroe students in four of five resident 
courses !hroogh !he training and also assist the other setvioes wifh lheir training requirements. 
Additionally,lhey provide an orientation of NBC defi:rue concepts and toxic-agent training in the 
CD1F foc key Air F= personnel during the semi-annnal Joint Senior Leaders Couise. The CE 
ResdinessCareerFieldEducation and Training Plan's Specisby Tmioing Standard requires n:adiness 
sled- and persoonal to be highly qualified in cbentical biological defense operntions, inclnding 
conducting and ad' ising leaders on ha=ds analyais and the nse of emorging detection and plolting 
teclmologies. 

Air Foree Readiness personnel enrolled in correspondence courses for upgrade training to the 
five skill level will evenblally be able to complete a hybrid course, which includes ho!h paper-based 
and interactive CD-ROM containing full motion-video and sound The course is presently available 
only in a paped>ack version, which will continue to remain available. interactive oourseware 
development began in FY97 wifh the goal of developing lhe entbe course on CD-ROM. This initiative 
was revised in FYOO in fuvor of the hybrid course. A CE Cocrespondence course writer at Shepperd 
AFB, Texas will begin CD-ROM development in FYO 1. This product will set the standard for all 
other CE specialties. 

The Air Force has estahlished the Cmmter Proliferation Integrated Prooess Team (CP IPT) as 
the Air Staff focal point Dr counter-prolifuration issues. The CP IPT will also commission worlring 
groups as necessary, inclnding a Passive Defunse Working Group. The Passive Defense Working 
Group will: 

• Define the end state for future AF NBC operations. 
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• Focus on near, mid, and far tenn actions. 
• Transfmm force while maintaining ability to go to war. 
• ldentil)' existing CONOPS for sustaining mission essential tasks under biological and chemical 

warfare conditions. 
• Identil)' gaps in existing chemical-biological defense (CBD) CONOPS. 
• Recommerxi steps for developing comprehensive and effective CBD CONOPS. 
• ldentify specific issues and reconunend corrective actions. 
• ldentil)' doctrinal voids for subsequent proposal, preparation and submission to May 02 Joint 

Doctrine Working Party. 

Additionally, the AF Medical Service has developed. or is in the process of developing, NBC 
Defense Tmilling contract staternerXs ofworlc. for eleven initiatives, which are listed in section 4.32. 
All are being managed by HQ AETC!SGP and HQ USAF/SGX. 

4.7.4 NayY 

Navy initiatives focused oo improving CB Defense Readiness, Training, Doctrine and 
Readiness Reporting across the fleet and also improving coordination of defense actions with other 
servioes and agencies. In addition the Navy has foca.ed on the long tenn integratinn ofCBR Defense, 
Afloat Anti--terrorism Force Protection, and Homeland Defense initiatives. As a result of an internal n> 
organimtion, Navy requirements in these areas are now managed by a single ChiefOfNaval 
Operations office. 

The Navy maintains a response capability at the Naval Medical Resean:h Center (NMRC). 
NMR.C is primarily a research institute, however, its Biological Defense Research Dircctoia1e has 
developed a capability that ccnsists of a transponable biological field laborntay, expressly for the 
identificatinn ofbiological wmfue agents. Tills capability has been utilizOO eatensively by DOD and 
other government agencies to provide a rapid analysis of biological samples. 

To improve Navy readiness to respond to Chemical, Biological, and Rlldiological ev- the 
Navy has conducted an extensive series ofCBRD studies. These studies includes: 
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• "The NBC Warfight" which analyzes operational decisio~making within the concept of the a 
Joint CBR Battle Mansgement Cell. 

• "Biological Attack on a Pier" which analy.res the consequence management and interagency 
response to a biological attack on a pier adjacent to a naval base. 

• .. Shipboard Biological Hoox" which examines the tactical and openrtional implications of an 
internal contamination event on a ship. 

• "Preparing a Fixed Site for CBR Defense" which analyzes basic naval base CBR defensive 
responses and command and control systems. 

.____ ___________________ ~ 
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• "A Frameworl< for Navy Forwmd Fixed Site CBR Defense Requiremen1s" which examines 
CBR defeme requirements for small, remote fucilities, large fixed sites and huge fixed 
administrative sites in peacetime and wartime. 

• "Improving CB Defense for Domestic Navallla£es" which focuses on preparedness, pcint 
derection requirements, and medical responses to a biological attack at a US Navy base. 

To improve Fleet participation in the Joint NBC Defense Program a successful series of Type 
Commander (TYCOM) CBRD Cocferences have recently been oonvened. These IOCming 
oonferences have allowed personnel from 1he Naval Surface Force, Aviation Fon:e, and Submarine 
Fon:e Commanden; and also permel from operational units throughout 1he fleet to actively 
participare in improving Navy CBRD readiness. The results of these meetings have been nsed to 
shape CBRD equipment, doctrine, and trlrining requirements. 

To support warllgltting and fon:e protection missions, the Navy is assisting the United Stares 
Coast Gumd (USCG) in evaluating requirements and imp<oving capabilities for CBR Defeme. The 
ultimate goal is the integration of the USCG into the Joint Service Chemical and Biological Defense 
Progcun to ensure full inreropembilily with 1he DeD services. The Coast Gumd is in the process of 
upgrading their Naval Opemtiocal Capabilities and mising Smvivability Standards to include enhanced 
CBR defense capabilily for future "Deepwater" asse1s (new ships and ainmdl) and also improving 1he 
readiness of current USCG assets. 

To imp<ove unit CBRD readiness reporting the Navy has instituted cbanges to 1he S1stus of 
Resources and Training Sysrem (SORTS) repcrth~g pmress. These changes will improve unit CBR 
equipment readiness and training readiness reporting procedures. These changes are designed to 
improve the visibility of CBR readiness issoes tbrnugbout a naval units entite cl1ain of oommaod 

4. 7.5 Marine Corns 

Dering FYO! the Marine Co!ps Chemical Biological Incident Response Force (CBIRF) 
oontinued to refine i1s tactics, techniques, and procedures to respond to the growing biological and 
chemical terrorist threat. 

National Asset Activated 1 April 1996 

- Provides an operational force to rapidly respond to WMD Incidents 
-Tests New Equipment, Procedures, and Techniques required to support their 

mission 
- Provides Consequence Management training to Marine Forces through 

Mobie Training Teams 
-Assists in the assessment of UnltiFac!Uty Vulnerabilities to Enhance Force 

Protection Planning 
- Works with other Emergency Response Agencies 

Flgore 4-7. Chemical/Biological Incident Response Foree (CBIRF) Role in Training 
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The CBIRF' s mission focuses on consequence management to terrorist-initiated NBC 
incidents. The CBIRF is a national asset, to be globally sourced to CINCs and the National 
Command Authority for duties as the Pn:sident may direct. The CBIRF consists of 360 highly skilled 
and trnined Navy and Marioe Co1ps peoonnel, oigBDized into three elements: Command Elemen!, 
Headquarters & Service Company and a Reaction Force Company with three Reaction Platoons. The 
CBIRF has state-of: the-art detection, monitoring, medical and decontamination equipment and is 
prepared for operations in a wide range of militaJy-civilian contingencies. In addition to the CBlRF' s 
capabilities to respond to CB incidents, it also s~ as a training asset to the operational frn:ces. The 
CBlRF can provide mobile tiaining teams to various units to provide advanced consequence 
management !mining. This can provide opemlional fon:es with the most up-to-date teclmiques, tactics, 
and prooctiures developed by the CBIRF. CBIRF also assists m Unit/Facilities Vulnerability 
Assessments to enhance force protection. The bottom line is that the CBIRF setVes as a force 
multiplier to lhe MAGlF. 

Marine Corps FYOl Aa:omplisbments: 

• The Marine Cotps NBC Defense School provided exercioie and training support for the staff 
of Commander, United States Naval Forees Ceotral Comroand and Coromander, United 
States Fifth Fleet in support of Joint/Combined Exercise Neon Falcon 0 I. 

• Began fielding, training and deployment of the "Enhanoed NBC' Foroe Protection sets for lhe 
Marioe Expeditionmy Units (MEUs) lhat are fmwaro deployed wilh the Navy. 

• The Marioe Co1ps participated in lhe Opetational Testing (OT) for the So!bent 
Decontamination System, which will help continue the process of replacing DS-2 with a 
waterless decontaminant. 

• Participated m the Portable Biological Ageot Sampler test demonstration conducted hy lhe 
U.S. Army Cheotical School at Fort Leonard Wood, MO dmmg June 2001. 

• The Marine Corps participated in the decontamination perf~ demonstration exercise 
conducted by lhe U.S. Army chemical School at Fort I..eonan:l wood, MO during July 2001. 

• Conducted 1he Annnal NBC Confereoce in Dwnfties, Virginia on 17-21 September 200 I. 
The Marioe Co1ps Conference galhered Marine C01ps NBC Subject Matter Experts for the 
POipOse of refining and defining doctrine, reviewing current NBC Requirements, and 
distributing infonnation on programs currently in material development. 

• Participated in CINCCE.'\IT•s Desert Breeze and CINCUNC/CFC's Coral Breeze WMD 
Wargamc Seminars. The primary pwpose of these seminars was to educate the CINC and 
Component commanders and staffs on implications of the current and emerging WMD threat 
(MARFORP A C). 

• Conducted a comprehensive assessment of USMC vulnerability to WMD within the context 
of major OPLANs 1hat included gauging adequacy of individual and unit level !mining 
(MARFORP A C). 

• Provided forces and equipment in support of the Restoration of Operations (RESTOPS) 
Advanced Concept Tt:dmology Demonstration (ACTO). These fOrces perfonned various 
missions, including training and evaluation,. toward ACID objectives (MARFORPAC). 
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• Marine Forces Reserve (MllrForRes) NBC Defense Single Site Stomge Facility (SSSF) 
became fully opera1iooal. This site is Jccared on the Fort Worth Fecleral Center, Fort Worth, 
TllXllS. The SSSF is designed 1n house, inspect, and maintain all NBC equipment fur 
MarForRes except fur the field protective mask. 

Marine Corps FYOI Initiatives: 

• Continued development of a joint Navyllv1arine Corps web-based distance learning~comse 
fur NBC Defense lndividual SUrvival Measures co-sponsored by the Marine Corps Institute 
and the Marine Caps NBC Defunse Sohool for use by all Marines, throughout the Marine 
Corps. 

• The Marine Caps NBC Defunse Sehool is actively involved in the JSIG Joint Tnrining Sub· 
Panel activities regmding assis1aru:e Mh i<km!ification of training n:quiremonts fur all joint 
NBC defuose equipment development programs. 

• The Marine Caps Combat Development Command (MCCDC) fO!liled the USMC NBC 
Defense Operational Advisozy Group (OAG) that is comprised of representation from all 
Marine Component Commands and their Msjor Subordinate Commands (MSC). Per the 
OAG's charter, the prupose of the OAG is 1n provide a USMC NBCD decision making and 
guidanoe fuiUm among the USMC NBCD Specialil;t Community. The first OAG meeting was 
conducted between 11J..l4 Sep 01 Mh sobsequent meetings scheduled biannually thereafier. 

• Marine Forces Pacific is actively involved in a Plan of Action and Miltstones (POA&M) fur 
irtemal improvetnenm and for engagjng external agencies more effectively to reach long~ term 
improvement. CG, l MEF held the initial POA&M working group on 11J..l3 Oct 2000. Sixty­
five militmy and civilians attended. Attendees represented a cross-section of intelligenee 
analysts, operators, plamters, logisticians, and NBC Defunse subject matrer experts. The 
worlcing group was mganized inw five mission analysis teams: Sllmdards & Peacetime 
Requirements, ~on Avoidance, Protection, Restoration, and Battle Management 
Each mission analysis team identified NBC Defense requirements and deficiencies based on a 
Korean theator scenario using the Doctrino, Orgattization, Tmining, Equiprn<nt, and Support/ 

SUstllimnent (DOTilS) modo! as an analytical methodology. Three major OPLAN operational 
scenarios were used to generate requirements: Maritime Propositioned Fon:e operations, 
amphibious assaul4 and sobsequent combat operations ashore. The cunent NBC threat and 
ongoing Marine CoipSIDepai!ment of Defense (DoD) NBC Defense programs were 
considered in the analysis. The wed<ing group validated the Vulnerebilities revealed during 
MARFORP AC' s NBC Defuose resdiness assessment It identified interoal and external 
deficiencies scross a wide-nmging spectrum: -dards, doctrine, !mining, evalustions, 
resdiness sssessment and reporting, and resources (both persoonel and <qtliprnent). Worl<ing 
group reoommendations fur improvement were that developed inw a dlaft POA&M per 
guidanoe fium the Commander of Marine Force Pscific. The POA&M.., spproved in Dec 
2000 and contains 138 complex tasks, phased over a t:Jtree. year period, similar 1n a campaign 
plao. 

• In a support role, Marine Force Pacific continues its participation in RestOps. The RestOps 
Advanoed Concept Technology Demonsttation (ACTD) is a USCINCPAC-USCINCCENT 
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co-sponsored experiment designed to improve the before. during and after attack actions to 
protect against and immediately react to the consequences of a cl:tem-bio attack. These 
actions aim to restore operating tempo (OPTEMPO) in wartime mission execution and the 
movement of individuals and rmterieJ to support combat operations at a fixed site. The ACID 
will: identify etlCctive means of pre-attack protection of personnel and critical equipment while 
main1aining opemtional agili1y; identitY chem-mo collection, ddection, identification and 
warning that is achievable In I«luce vulnernbilities; identifY expedient methods of po»Httack 
deconramination of personnel and peoonaJ equipmen~ provide for enhanced decontamination 
of critical equipment and facilities necessary to restore and sustaln openrtions; provide 
enhanted ability to determirn: the extent and location of contamination; and provide for 
improved post-attack medical treatment to exposed personnel. MARFORPAC participates in 
this ACTO as a component of both sponsoring CINCs and sits on two of its oversight 
committees. Also MARFORP AC provides furces and equipment for operationalte5ts and 
evaluations conducted in suppon of ACID objectives. The primary ACID demonstration site 
is Osan Air Base, Republic of Korea. Locations for testing and evaluating specific 
technologies, tactics. techniques, and procedures include the WefJ. Desert Test Center. 
Dugway. Utah, Marine Corps Base Kaneohe Bay. Hawaii. Brooks Air Force Base. Texas, 
Nellis Air Force Base. Nevada, and Kirtland Air Force Base. New Mexico.MARFORPAC 
sponsored a force protection initiative funded by DTRA. DTRA will conduct an independent 
assessment of USMC operations in a Weapons of Mass Destruction (WMD) environment 
which encompasses chemicallbiologi.callnuclear attacks. 

4.7 .6 Emergency Response: Army Medical Response 

The AMEDD continues to be involved in supporting DoD and fede"aJ. counterterroris 
initiatives and contingency operations related to NBC threat agents, mainly with eiemems of the 
:.!edical R"""""' and Materiel Comroand (MRMC). The following offices and agencies have 
requir<d AMEDD ~ce; DoD SOILIC, J4 Medical Readiness, U.S. Army Technical Escort 
Unit, US Department of State, Fedeml Bureau oflnvestigation, Department ofHcalth and Human 
Services, Office ofEmergency Preparedness, and the U.S. Marine Cmps CBIRF. 

The U.S. Army published AR 525-13, Antiterrorism Force Protection (ATIFP)~ Security 
of Personnel, Information, and Critical Resources from Asymmetric Attacks, dated 10 Septem­
ber 1998. From this regulation it is assumed that U.S. Army medical tn:atment filcilities and clinics will 
be called upon to provide assistant to civilian first responders if a WMD terrorist act occurs and to 
provide emergency room and inpatient treatment for both eligible DoD beneficmies and civilian 
casualties. This regulation specifically states that the SUIJ!eon Genemi will; 

• Establish policy and guidance on the management and treatment of conventional and nuclear, 
biological, and chemical (NBC) casualties. 

• Coordinate emergency medical NBC response capabilities wnrldwide with other DoD, Joint, 
Fedetal, state, loca1 and HN agencies. 
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• Provide chemical and biological analysis of biomedical samples from patients/decease to assi,. 
in the identification of agent(s) used against U.S. pemonnel. 

• Provide guidance on the vaccination and propbylaxis against biological warfure agents. 

During 2002, MEDCOM will publish Regulaticn 525-xx, Medical Emergency Management 
Pkmning, which includes all medical teams and systems the! could potenlially be a>allable to support 
civil..-.nies in the event of a Chemical, Nuclear, Biological, Radiological-Explosive (CNBR-E) 
event or atmorist attack with Weapons of Mass Destruction. The reguladon also includes the Army 
policy for fixed facility medicaltreattncnt fucilili<:s in support of local domestic Fim Respondezs. 

The AMEDD has fom>:d Specialty Response Teams (SRTs1 which in some instanr<S may 
be designated Special Medical Augmentadon Response Teams (SMART). These teams provide a 
mpidly available asset to complemon! the need to oover !be full speclnlm of milita!)' medical 
respoli80-Iocally, nationally, and intemationally. Theaeteams are organized by the U.S. Army 
Medical Command (USAMEDCOM} subordinaw oomm'"'"'' they are not intended to supplant TOE 
units assigned to Forces Command or other major commands. The regional medical commands 
(RMCs), the UniWd S-s Army Center for Health Promotion and Preventive Medicine 
(USACHPPM), and the US Army Medical Research and Materiel Command (USAMRMC) 
commanders organize SRTs using their table of distribution and allowances (IDA) asse<s. These 
teams enable the commander to field staodardized modules in each of the SRT areas to meet the 
~of the mission. Members of the US Army Roserve (USAR) may be relied upoo to 
provide a variety of :functions in support of the various SRT missions. The two SRTs the! can lilDS! 

likely to support NBC are the Special Medical Augmentation Response Team - Prevemive Medicine 
(SMART-PM) and the Special Medical Augmentation Response Team­
Nuclemllliologieal!Clb:mical (SMART-NBC). The fuDowing pal1lgl"llpha describe activitieslp­
within the Army Medical Command (MEDCOM) the! support civil authorities, oonsoquen:e 
mauagemen~ and domestic preparedness. 

Medical CapabWU.S. The U.S. Army Medical Command (MEDCOM) has organized, 
!mined and equipped Special Medical Augmentation Response Temns. Designated MEDCOM 
Subordinate Commands will deploy SMART"s in CONUS or OCONUS to provide short duration, 
medical augmentation to Loeal, Slate, Fedecal and Deft:nse Agencies or Medical Teams respoadillg to 
disasters, civil-rniliWy ooopemtive actions, humaoitariau assistaoce, Wespons of Mass Desttuction 
and emergancies within 12 holllll of notifioatiO!l. Resction time to and length of OCONUS missions 
will VMY based on the situation. 

SMART Areas. There are a total of 43 SMART"s in ten functional areas that are capable of 
responding. 

(!) Trauma/Critical Care (SMART-TCC). 
(2) Nuclear/Biologiesl/Chemioal (SMART-NBC). 
(3) Stress Mana-(SMART-SM). 
(4) Medical Command, Control, Communimtions, Tele-medicine(SMART-MC3T). 
( 5) Pastoral Care (clinical) (SMART-PC). 
(6) Preventive Medicine (SMART-PM). 
(7) lhnn (SMART-B). 
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(8) Veterinmy (SMART-V). 
(9) Two Health Systems Assessment and Assistance (SMART-HS). 
(10) Aero-Medical !solation (SMART-AIT) 

SMART Composition. The teams are composed of milituy officers, warrant officers, enlisted 
soldiers, civilian employees and appropriate contractors of the Department of Defense assigned to 
MEDCOM by name and capable of deploying to augment local, state and Ji:deral response ...ets in 
domestic support. civil-military cooperative assistance. disaster relief am humanitarian assistance 
operalions in CONUS. There are approximately 287 MEOCOM Personnel designated to respond as 
SMART mombers. These teams are trained an:! equipped and can be alerted and sent out within 12 
hours of notificatim. 

The National Medical Olemical and Biological Adviso!y Team (MCBAl) is compris<:d of 
USAMRMC elements from USAMRIID and USAMR1CD. These assets are Tier 1 elenx:nts of the 
DoD Olemical Biological Rapid Response Team (CIB-RRl) and are ready to deploy worldwide 
within 4 houn! after receiving their orders. The RMC Olemicai/Biological SMARTs are trained 
medical teams located at the RMCs that can deploy in response to a chemical, biological, or 
radiological incident. Examples of incidents that may require a :rapid response include: 

• An accident involving the transport or storage of NBC weapons, 
• The releaseofCW or BW agents or radiological material, 
• A leak of an indwtrial chemical, infectious roaterial, or radioactive material. 

The MCBAT is the principal DoD medical advisor to the Commander, CIB-RRT and the 
lntaagency Response Task Force. Both the MCBAT and regional Olemicai/Biological SMARTs can 
provide medical advice and consultation to conmanders or local medical and political authorities for 
preparation of a response to a threat or actual incident. They can also provide medical advice to 
commanders or Ioca1 authorities on protection of first responders and tther health care personneL 
casualty decontamination procedure~ tim aid (for non-medical pe!SO!Itlel) and initial medical 
1reatment, and casualty handling The initial a<Mce includes ideotifYing signs and symptoms ofNBC 
exposure, tim aid (self-aid, buddy aid, and combat lifesaver aid fur militny personneQ, and initial 
treatment when an incident has occurred. The MCBAT also assists in facilitating the procurement of 
needed resoun:es. The RMC OlemicaV Biological SMART may, afu:r initial assessment of the 
situation, elect to use telemedicine reach back. 

USAMRICD has developed a Clwmical Casualty Site Team (CSSl) with the capsbility of 
mpid deployment in support of DoD or the MCBAT as part of the Foreign Emergency Response 
Team (FEST), or the Domestic Emergency Response Team (DESl). The team is taskl:d to sopport 
each specific mission. Personnel available for deployment consist of physicians, a nurse, toxicologists, 
veterinarians, and laboratory specialists. These personnel, when conpled with the~ supporting 
capabilities, are kmwledgeabfe in the medical effects of a specific chemical warfare agent. 
idontification of chemical agents or their rnetabolitx:s in biological samples, detemlination of blood 
cholinesterase levels, technical and biomedical expertise required to enable protection ofpemmnel 
responding to chemical incidents or to guide decottamination of personnel and causalities. and 
teclmical expertise to accomplish mission planning. 
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USAMRJID has developed the capability ro doploy an Aeromedicallsola1ion Team (AIT) 
consisting of physiciano, n=, medical ~ and laboratory technicians .me are specially 
trained ro provide care ro and IIlln8port patients witb. disease caused by biological warfare agents or 
by infuctious diseases requiring high oontaimnent. The AlT is a highly specialiud medical evacuation 
asset for the evacuation of limited numbers of contagious casualtres, wi1h lethal infectious diseases, or 
for consultation on appropriate managemert of such casualties in the event of a mass casualty situation. 
USAMRIID's teams are doployable worldwide on a 12-hour notice using USAF 1mnspor1ation 
assets. 

Another asset that USAMRIID has is the Biological Threat Response Cell (B'IRC). The 
BTRC is designed ro respond ro any CONUS or OCONUS biological warlllre or biological teirorist 
event. The cell is composed of the Deptey Commander as OICIPOC, the Operational Medicine 
physicians and the AIT, set.ded scientists and cliolciano, a Biological Safuty Officer, a logistician and 
an engineer. USAMRIID also provides oonsul1an1s w the Chem-Bio Rapid Response Team as 
member.; of the MCBAT. 

As a supporting capability, USAMRIID has a 16-bed wan! with the capability of isolating (q> 
ro Biosaftty Level3) patients wi1h inrectious diseases in a contingency sinlatioJL USAMRIID also has 
a special Biosafety Level4 (highest level of oontaimnent.) patient care area designed for a maximum of 
4 patients requiring this level of containment. Thase patient care areas are capable of providing 
intensive care for critiGilly ill patients wi1h specialiud peo;onnel and equipment augmentation from 
Walter Reed Army Medical Center. An additional supporting capability at USAMRIID is its capacity 
for modieal diagnootic ...ays for teeognized biologieal agents. 

MEDCOM has also taken the initiative to provide a standardized decontaminatjon equipment, 
<loeumoorntion, and persoxmel!raining pacl:age for the command's fixed mediealtreatment mcilities. 
This equipment and ttaining will provide a decontamination capability at all Army fixed medieal 
treatment fucilities for a CBRNE event. The intent is to standardize a minimum level of 
decontamination capability by providing the same decontamination equipment and trainingro each 
medieal treatment mcility. The execution phase began witb. the fust shipment of equipment in 
December 2000 and will end wi1h the final equipment delivery and pe=mrel tntining on 30 AprO 
2001. 

4.7. 7 Medical Countermeasures and Surveillance against NBC and other Battlefield 
Toxicants and Occupational Health Hazards 

Historically, most vetenms• health and benefit issues are related to service in combat 
opemtions. U.S. forces are now more likely to deploy into non-combat environments such as peace­
keeping, peacemaking, humanitarian assistance, or !mining. Presidential Review Directive 
(PRD)/National Science and Technology Council (NSTC}5 directs DoD, the Department of 
Veterans Affairs, and the Department ofHealth and Human Services w roview policies and programs 
and deveiop a plan that may be implemenl<d by the Federal govermnent w better safeguard those 
individeals who may risk their lives w defend our Nation's inrerests. An NSTC lntemgency Worlcing 
Group oversaw the work of four task forces that focused on (I) deployment bealth, (2) reco!d 
keeping, (3) research, and (4) health risk communication. 
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DoD policy that require< pre- and post-deployment health assessments, screenings, and 
briefings shall be performed active and resezve component personnel deployed as a resulting of a Joint 
ChiefS of StrlllUnified Command deplo)'lllent order for 30 continuous days or greater to a land-based 
location outside of the United States that does not have a pennanent U.S. military treatment fucility. 
Routine shipboard operations that do not involve field operations ashore for over 30 days are exempt 
from this policy. The details for completing these assessments are found in JCS Policy Memorandmt 
MCM-251-98, 4 December 1998, subject: Deployment Health Surveillance and Readiness; 
ASD(HA) Policy Memor.mdum, 6 October 1999, subject: Policy for Pre· and Post· Deployment 
Health Assessment and Blood Sample~ and DoD Instruction 6490.3, "Implementation and 
Application of Joint Medital Surveillance fur Deplo)'lllents," August 7, 1997. 

Deployment can encompass a wX!e nmge of missions in which additional operations in NBC 
environments may expose a Joint Task Force to other toxic chemicals, radiological cortamination. and 
environmental contamination from industrial operations within the host nation Standard U.S. 
occupational health and environmental standards are not enforceable in a host nation scenario. As a 
result, the JFC has been confronted with toxic industrial chemicals, rnrliologica! hazards, and long-tenn 
envirorunental contamination from industrial operations within the host nation. The Joint Foree 
Cormnander must utilize orgaric NBC reconnaissance and preventive medicine medical surveillance 
assets to identifY host nation occupational and environmental hazards and to determine troop 
deployment locations that will minimize the short- and !ong-tenn health risk doring occtlplltion by U.S. 
forces. This type of infonnation, if not provided by the host nation, is available from the Anned Forces 
Medical Intelligence Center (AFMIC) and the U.S. Anny ~enter for Health Promotion and 
Preventive Medicine (USACHPPM). Joint medical surveillance within the theater of operations can 
idernifY NBC related occtlplltion. industrial, and envirorunental health ha=ds. Facto" to be 
considered will include the type of contamination and the ptoVniling wind direction. Propostxi planning 
facto!s fur downwind hazanl distances fur some commonly known ind\lStrial cbernicals an: provided in 
the USACHPPM Technical Guide 230A, .. Short-Term Chemical Exposure Guidelines for Deployed 
Military Perumnel ... The technical guide is to be used as a too! to assess potential adverse health 
impacts resulting from exposure to hannful chemicals as a result of uncontrolled industrial release, 
sabotage. or fran the intentional or unintentional actions of enemy or fiiendly forces. Preventive med­
icine assets within the theater can be employed to conduct joint medical surveillance and to provide 
reoommendations to the Joint Force Commander for risk communication to minimize the short-term 
and long-tenn health effects oftoxic exposures to deployed military persomd. DoD Directives 
(6055.1 and 6490.2) and Instruction (6490.3) apply to joint medical surveillance and sarety and 
ocwpational health in an NBC or otherwise contaminated environment. 

The Joint Publication 3-ll, Doctrine for Nuclear, Biological, and Chem icaf Defe~Ue 
Operations sets forth principles to assist commanders and staffs to plan for and conduct joint, 
multinational and interagency operations in which their forces may encounter the employment or threat 
of NBC weapons and other toxic materials. It has taken into account new DoD and JCS policies, 
directives, and instructions for joint medical swveillance and risk communication. New DoD standards 
and guidelines are being developed for accurnte risk communication. The Assistant Se=tary of the 
Anny fur lns!allations and Environment, ASA(l&E), is the DoD Executive Agent for developing these 
new DoD nuclear, biological, chemical, and environmental (NBC-E) force protection policies. 
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ASA(l&E) is stalling a new Anny policy orrtilled "Medical Force Prorection: Environn:tenbli and 
Occupational Health Threats Policy .• The need for this new policy WliS identified during the 1999 

Medical Functional Area Assessment and was validated by the IlepJey Chief of Staff for OperatioDS, 
Headquarrers, Department of the Army, in a 23 July 1999 memo 10 the ASA(l&E). This new policy 
for force health protection is urgently needed 10 pemlit the development of appropriate U.S. Anny 
doctrine, detection Slllrulards, and risk COilllllUilicaton guidelines fur use by commanders to prorect 
soldietS from battlefield toxicants and occupational health hazards during deployments. 

4.7.8 Air Foru Medical NBC Teams 

The Air Fo= Medical Readineas Re-engineering efforts have created eight specisby teams 

for NBC Medical Defense. These teams include (I) Theater Epidemiology Team, (2) Rediological 
Assessment Team, (3) Wartime Patient Decon Team, (4) Bioenvironmental Engineering NBC Team, 
(5) Infectious Diseases Team, (6) Preventative Aerospare Medicine Team, (7) Biological 
Augmentation Team, and (8) ln-pisce Patient Decon Team (USAFE). Following is a brief description 
of the capabilities provided by these teams. 

The Theater Epidemiology Team (TET) provides (1) theater medical and environmental 
threat assessments, (2) theater disease surveillance and disease outbreak investigation, and 
(3) baseline envirozxmenml monil<>ring The 1ET is a 1heater-levol medical asset 

~Radiological Assessment Team (AFRAT) is composed of two Nuclear'rncident 
Response Foro: (NJRF) Teams andoneRedio analytical Augmentation Team. The NIRF Teams 
include health physicists, in<lusttial bygionists, equipment technicians, and bioenvironmental reclmicians. 
The AFRA T provides comprehensive mdiological monitoting, lmzard evaluation, and health ph)n;ics 
support in a mdio!ogical response operation. The AFRA T is a servire-lovcl asset. 

The Wartime Patient Decon Team (WMDT) is deployed in Wrect support of medical 
treatment fu.cilities operating in NBC tbreat environments. They construct and operate decontamination 
sites and fucilities in the vieinby of the supported medical treatment facilities. The WMDT is deployed 
at the unillevel10 sq>p<>rt a medical1rea1nwnt fucility. Currently, there are 33 complete teams (2 
personnal packages and I equipment package eacb) in the Air Foro: imlentory. 

The Bioenvironmental Engineering NBC Team provides the following capabilities in 
support of CE Readiness NBC personnel: (I) NBC agent surveillanoe, detection and abatl:ment, (2) 
reconnaissance teams for NBC agent detection, (3) advice on health efrects and human perfonnance 
due 10 extended wear oftbe ground crew ensemble, and (4) information on othe< NBC reWed health 
risks to deployed forees. 

The infectious Diseases Team provides pmonnel that augment the capability 10 idenlifY, 
control report, and provide treatment fur infectious diseases and biological warfare agents in the 
deployed 1heater. The Team is designed 10 be deployed 10 faeillties with grearerthan 100 beds where 
a significant threat for biologica] warfare casualties or infectious disease exists. 

The Preventative Aerospace Medicine Team: (PAM) {1) identifies, monitOIS and prewnts 
disease and non. battle injuzy (DNBI), (2) performs heal1h threat and risk assessment, such as 
commtmicable diseaae tmcking, (3) perlbrms health lmzard surveillanoe, ( 4) conlrols bea1th hazards 

133 



Clu!mlcul & BiQ/Qgicol Defense Progrom Annuui/Wporl 

through food, water and field sanitation inspections, and, (5) mitigates the effects and prevents DNBI. 
PAM teams me an integral to all depleyed AIR Force medical tn:atment fucilities. There presently are 
35 teams in the inventory, and can deploy in increments of2 to 9 personnel. PAM teams operate at 
the unit level, while the 1ET serves as a tlreater medical asset. 

The Biological Augmentation Team (BA 1) is a three to two·pen;on team of skilled medical 
laboratory offieer and eo1isted pen;onnel that provides rapid pathogen identification using nucleic acid­
based identification diagnostic capability. The team is modular so that it may augment other teams, 

capobilities, and fucilities. The BAT Team can anall'7" clinical samples 

Such as food and water for pathogens of operational concern. There are currently 8 complete BAT 
teams in the Air Force, and more are planned. 

The In--place Patient Decon Team supports five U.S. Air Forces in Europe (USAFE) 
medical treatment facilib:s (MTF). 

4.8 READINESS REPORTING SYSTEM 

CJCS! 3401.02, the policy document for the Status of Resources and Training System 
(SORTS) n:qlrires omits fiom all Services to independently assess their equipment on hand and trnining 
statUS for opem.tions in a chemical and biological environmenl:. This is a change to previous SORTS 
reporting requirements and provides more visibility to NBC defense related issues. 

The Services individually monitor their SORTS data to determine the type of equipment and 
training reeding attention. Units routinely report thcir equipment on hand and training &1aluS for 
operations in a chemical or biological environment. Commanders combine this infunnalion with other 
factors, including wartime mission,. to provide an ovemll assessment of a unit's readiness to go to war. 

Aclditionally, the CCJIJtlltllltdenin-Chief(CINCs)ofthe Unified Commands submit readiness 
assessments at each Joint Mollthly Readiness Review (JMRR). In the JMRR, CINCs assess the 
readiness and capabilities of their commmi to inlegrate and synchronize forces in executing assigned 
missions. As needed, CINCs address NBC defense reatliness and deficiencies as part of the JMRR. 

USMC CBD Readiness Reporting. The Marine Corps has developed the Chemical and 
Biological Defense (CBO) Calculator (automated progmm)that can be used by Commanders to assist 
in assessing their unrt•s CBD readiness. The CBD calculator provides a measurable standard that 
commanders can use to base their assessment on. Unit NBC personnel enter training and equipment 
data into the calculator and automatically generate a recommended CBD readiness status formatted 
for input to the SORTS report. The Marine Cot]'S SORTS order is being revised to recommend that 
all COit1lltlllt<!= use the CBD Calculator when detennining their CBD status for SORTS reporting. 
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ChapterS 

Status of DoD Efforts to Implement the 
Chemical Weapons Convention (CWC) 

5.1 INTRODUCTION 

The CWC was opened for signature on January 13, 1993. The Convention entered into 
force on April29, 1997. As of January 1, 2002, 145 countries, including the United States, had 
signed and ratified or acceded to the CWC. Another 29 countries have signed but not mti:fied. 

5.2 DEPARTMENT OF DEFENSE IMPLEMENTATION OF THE CWC 

Since the CWC entered into force. DoD has hosted more than 340 visits and inspections 
at chemical weapons (CW) storage. fonner production, and destruction facilities. The Anny 
(the Service most directly impacted by CWC implementation activities) and DoD's Defense 
Threat Reduction Agency (DTRA) continue to host and escort inspectors from the Organisation 
for the Prohibition of Chemical Weapons (OPCW) Technical Secretariat (TS). The OPCW is 
charged with overseeing worldwide implementation of the CWC. TS inspectors conduct both 
continuous and non-continuous monitoring at DoD CW destruction facilities and systematic 
inspections at DoD CW storage, former production and schedule 1 facilities. DTRA provides 
CWC Orientation Training to United States Government (USG) national escorts and other 
treaty compliance personnel and to date has provided training to over 700 USG personnel. 

In addition to supporting inspections at DoD facilities, DTRA assists the Department of 
Commerce (DOC) with CWC inspections at U.S. chemical industry sites pursuant to a 
Memorandum of Agreement. The DOC is the lead agency for chemical industry inspections. 
DTRA supports DOC with training, escort, and logistic support on a non-interference, cost 
reimbursable basis. U.S. chemical industry inspections began in May 2000 and, as of January 1, 
2002, the OPCW had conducted 28 inspections. 

The Department of Defense conducts a Chemical Weapons Agreements Implementation 
Working Group (CWIWG) to .implement the CWC. Through regularly recurring meetings, 
representatives of the Office of the Secretary of Defense: (OSD), the Joint Staff, the Militmy 
Departments, the Military Services, and DoD agencies and activities coordinate planning 
efforts to ensure proper implementation of the CWC. Fonnal meetings of the CWTWG arc 
scheduled approximately monthly and small group meetings are held as needed to address 
specific requirements in support of the CWIWG. A Compliance Review Group (CRG) was 
established within DoD to meet, as needed, to address CWC compliance concerns, should they 
arise. OSD, the Joint Staff, the Militazy Servioes, and DTRA provide rechnical experts to 
support activity at the U.S. Delegation t<l the OPCW in The Hague, The Netherlands. 

The Army was tasked to destroy all chemical warfare materiel under the Program 
Manager for Chemical Demilitarization (PMCD). PMCD includes programs for unitary 
stockpile destruction, destruction of bulk agent by alternative technologies (notr incineration), 
destruction of other chemical warfure materiel and the destruction of former CW production 
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facilities. There is a separate Anny program to demonstrate alternative technologies to destroy 
assembled CW munitions. The Army coordinates closely with the OSD to ensure that these 
programs are compliant with ewe provisions. 

5.3 SAFETY ORIENTATION FOR INSPECTORS 

All OPCW inspectors. who conduct continuous monitoring at U.S. chemical weapons 
demilitarization facilities, are required to attend a 32~hour safety orientation presented by the 
Anny that is broken down into two sections. One section is a 24·hour hazardous waste 
operations and emergency response (HAZWOPER) course which is a USG requirement of all 
personnel who must be present on a more than short-term basis at U.S. chemical 
demilitarization facilities. The second section is an 8~hour Ammunition Safety Course. A 48-
bour demilitarization protective ensemble (OPE) procedures course is required only for those 
inspectors designated by the OPCW TS, whose responsibilities would include the use of such 
proteclive equipment. Approximately 211 currently assigned OPCW TS inspectors have 
attended HAZWOPER training; 90 of the 211 inspectors have taken the 48-hour OPE class. 
The orientation is conducted at the Chemical Demilitarization Training Facility in Edgewood, 
Maryland. AnnualS~ hour HAZWOPER refresher classes are also required, and are being 
accomplished by the Anny in The Hague. DTRA provides USG national escorts for OPCW 
inspectors while attending required training at US facilities. DTRA insures that all inspectors 
and escorts receive required training. 

5.4 PREPARATION OF DEFENSE INSTALLATIONS 

The Military Services and DTRA have developed individual implementation and 
compliance plans to provide guidance for their commands and activities under the ewe. 

The Military Services have individually established implementation support offices 
which participa1e actively at the DoD CWIWG, provide Service policy direction, and conduct 
ongoing liaison with their major commands to ensure that all military elements are fully 
prepared for inspections under the ewe. 

The Military Services continue to coordinate actively with DTRA to prepare DoD 
installations for inspections under the ewe. All defense installations which are subject to 
declarations under the requirements of the ewe. and many which are subject to challenge 
inspections even though not declared, have been visited by Military Service representatives and 
DTRA technical experts. DTRA wiU continue to support site assistance visits and Anny treaty 
compliance implementation meetings. 

All of the Military Services have held exercises to test their preparedness 'br short­
notice CWC challenge inspections. Such exercises involve the active participation of Service, 
DTRA, and other DoD representatives in the roles they would assume during a challenge 
inspection. DoD and the Services have exercised written DoD guidance and procedures to test 
the operational readiness of personnel and facilities. Conunonly, the lead Service responsible 
for developing an exercise also produces comprehensive lessons-learned to further ensure DoD 
readiness for challenge inspections. The Services have initiated efforts to ensure that in the case 
of a challenge inspection affected conunands take timely and appropriate measures, based on 
lessons-learned, to demonstrate compliance while protecting security concerns. 
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DoD organized both a tabletop and a mock cballenge inspection exercise in 2001 at a 
DoD facility and the TS participated by providing an inspection team. DoD•s objective in 
including the TS was to better understand the challenges DoD would face in demonstrating 
compliance and protecting national security and gauge TS readiness to conduct a challenge 
inspection. DoD is organizing a challenge inspection exercise to be conducted in 2002, utilizing 
the lessons learned from the mock challenge inspection exercises conducted in 2001. The 2002 
exercise will only be attended by USG agencies. 

5.5 DEFENSE TREATY INSPECTION READINESS PROGRAM 

The Defunse Treaty Inspection Readiness Program (DTIRP), for which DTRA is 1he 
executive agent, has implemented an extensive outreach program to provide information about 
the CWC, security countermeasures, and facility preparation, to both government and DoD 
industry. DTIRP provides training and awareness services through such fom as seminarst 5ite 
assistance visits, mock inspections, mobile training teams, industry associations, national 
conventions and symposia. DTIRP also publishes various educational products (electronic 
media and print) and administers electronic bulletin boards to provide information concerning 
the CWC to government and industty. DTIRP, in close coordination with the Naval Surface 
Warfare Center at Indian Head, MD, has produced and conducted the Chemical Technology 
Security Course, to train USG personnel from the departments of Defense, Commerce, and 
Justice. 

The DTIRP has provided, and will continue 1o provide, arms control vulnerability 
assessment teams in support of any requirement to assess riBks to national security and United 
States industry and research institutions such as those n::quired under Public Law 106-113, 
§1124. 

In October 2001, Joint Staff and DTIRP co-sponsored a seminar to provide the CINC 
CWC Supervisors a seminar formatted program updating them. on DoD plans for executing 
Challenge Inspections if one should occur in the CINC Area of Responsibility. 

5.6 TECHNICAL EQUIPMFNTINSPECTION PROGRAM 

The Technical Equipment Inspection (TBI) Program ensures OPCW TS verification 
equipment meets U.S safety, environmental and security requirements through a familiarization 
process authorized by Conference of States Parties Decision 71. The familiarization results are 
documented in the "Certification Report of Chemical Weapons Convention Organisation for 
the Prohibition of Chemical Weapons Technical Secretariat Equipment" In addition, TEl 
performs chemical agent monitoring of inbound equipment at the Point of Entry to protect U.S. 
personnel and to prevent inaccurate findings as a result of pre-existing contaminants on the 
verification equipment. 

5.7 ARTICLE X ASSISTANCE AND OTHER ASSISTANCE 

Under Article X of the CWC, a State Party to the treaty may make an appeal for 
assistance through the Director-General of the TS. In accordance with a condition established 
in the U.S. Senate's Advise and Consent to the Ratification of the CWC, the United States will 
provide "no assistance .•. other tbm medical antidotes and treatment," which the USG deems 
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are necessary. to those CWC States Parties that have requested assistance under Article X of 
theCWC. 

Under the CWC, DoD has not provided any chemical weapons detection equipment or 
assistance in tlz safe transportation, storage, and destruction of chemical weapons to other 
signatory nations. Such assistance, however, is being provided to Russia under DoD's 
Cooperative Threat Reduction (CTR) program. 

5.8 ARMS CONTROL TECHNOLOGY 

DTRA conducts research, developmen~ test and evaluation (RDT&E) to support U.S. 
roles in global CW arms control and nonproliferation initiatives. 1be primary goal of the 
program is to protect DoD equities and minimize the threat to national security interests posed 
by U.S. involvement in CW arms control activities. Related objectives are to assist the U.S. in 
meeting legal obligations imposed by treaty provisions. support development of U.S. policy, 
minimize implementation costs, enhance the safety of inspections and conduct research and 
development (R&D) on enabling technologies for future treaties or nonproliferation initiatives. 
Current emphasis is on technologies and procedures for on-site analysis under the ewe. 
development of advanced non-destructive evaluation, and environmental characterization of the 
emerging CW threat. 

DTRA developments to date include analytical software for use in chemical analysis by 
gas chromatography/mass spectrometry (GC-MS). This software satisfied a critical requirement 
to prevent the release of potential sensitive or confidential business data during ewe inspec­
tions. Additionally DTRA has developed and fielded non-destructive analysis technologies that 
have been employed as confidence building measures under the ewe. These technologies 
have also demonstrated their multi- functional role in other nonprolifemtion related efforts such 
as United Nations Special Commission (UNSCOM) inspections in Iraq and more recently, 
support to law enforcement agencies at events such as the Democratic National Convention and 
the Olympics in Atlanta. DTRA, in cooperation with Finland, also continues to develop and 
validate procedures for GC-MS sample preparation and is currently finalizing Version 3.0 of 
these procedures in support of Senate ratification condition 18 of the CWC. Finally, DTRA is 
cooperating with the intelligence commtmity in the evaluation of new threat agents and their 
degradation pathways. 
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AnnexA 
Contamination Avoidance Programs 

T bl A-1 C t • e . on:am1na ti A .d on VOl ance RDAEffor1s 

Nmnenelature '""" USA USAF OSMC 

Automatic - M22 Automatic CheJn 1\gellt Detection Alarm (ACADA) Production Joint .klint Joint 
Detectors - Improved Point Detection System (IPDS) Production 
md ·Improved CAM (I CAM) Production Rqmt hltC~ Rqm• 
Mvnitors ·Joint Chemical Bioles.ical Agent Water Monilor RDTE Joint"' Joint• Jci ... 

(JCBAWM} RDTE Joint• Joint• '""" - Joint Cbcmico.l A,gent DeteCtor (JCAO) 
- Biologieo.l p...,int Detection Fielded 
-Interim Biological Agent Detcctor(IBAD) Fielded Rqmt 
-Biulogi..allnte,gmted Detection System (BIDS NDl) F<ldod Rqmt 
-BIDS P3l Ftelded ll>int JQint Joint 
-DOD Biolosical &mpling Kit Production Joint Joint 

- Deklction Syitem, Biolo,ieal Aaenl: Joil:!t Portal Shield RDTE Joint Joint Jcint 
- Joint Bio Point"Detection svm:efn JBPDS}. Block I 

Rm<«< • .loilll Smoi=e Lightweight Stand-off Chemical Ap:lt ROTE Joint Joint Joint 
Early Warning ~W!'(JSLSCAD) 

• Joint Service Wamins and Identification RDTE Interest Intcmst , ...... 
UDAR Detector (JSWILD!Art=mis) 

• Biological Stand-off 
-Long Range Blo Stand-ofT Detection System-NDI Fielde<l Rqmt Interest 

{LRBSDS-NDI} 
•• J~;~int Bio StaOO.offOet~Ol'l Sya\cm (mSDS) ROTE Joint Join\ Johrt 

NBC • Joint Service NBC ltEconlllli$Sallce System (JSNBCRS) RDTE 
Rec:cn --NBCRS..CB Massspect~ • Rqmi Rqmt 

-Jolnt Service Light NBCRS/Lightweight Reoou System • Joint Joint Joint 

(JSl.NBCRS) 
-Interim Annored Vehicl~NBC Recon Vehie1e(NBCRV ROTE Joint 
Block 11) 

W.arning and Joint w.._ming and Rcprnting Netw<ll'k (JWARN) RDTFJProd Joint Joint Joint 
Reporting -Multipurpose Integrated Chtnnical A"'nt Dctccto~ • Rqmt Rqml 

IMICAO\ 
Ra:diation - ANIUDR-13 Pocbt Rlldiac Pr<'lduction 

"'"" 
Intetest 

Dctoctl<m 

~ Jo1Dt Draft Jgmt Scrv;ce rcqunemcnt 1omt- Joo.nt Sen!CC reqw.rement 
Rqrnt"' Serviee requirement 

· Rqmt,lnterut= ~produet re.tllirement or inten::a 
LRIP= Low Rate Initial Prod~~etion 

Int-NIR= Service intetest, no imminent requireme;nt 
t:: Stm-product(s) of a Joint project 

FIELDED AND PRODUCTION ITEMS 

Chemical Agent Monitor (CAM) and Improved Cbemical Agent Monitor (I CAM) 

llSN ..... 
"""" -lmterest 
Joint• 

Rqmt 

JMnt 
Joint 

Joint 

lnt81'esl 

Joint 

lllttrut 

Joint 

The CAM is a band lleld instrument capable of detecting, identifying, and proWling relative vapor hazard 
readouts for G and V type nerve agen1l! and H type blister agents. The CAM uses ion mobilily 
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spectrometiy (IMS) to detect and identify agents within one minute of agent exposure. A weak 
radioactive soun:e iol'lizfs air drawn into the system. and the CAM then measures the speed of the ions' 
movement. Agt2rt identification is based on characteristic ion mobility and relative comentrati.ons based 
on the number of ions detected The ICAM has the same chemical agent detection capability as the 
CAM; improvements are that it is 300% more reliable, starts up 10 times faster, and the modu1ar design 
is much less expensive to repair. The !CAM has the additional fuatures of an RS-232 data coD11111111i­
cations interface, and the ability to be programmed fur newlditferent threat agents. The four poond, 15" 
long !CAM can be powered either by an int=al battery or by an exteroal sowre through the !CAM's 
combination powerlfuult diagnosis/RS-232 plug. The !CAM may be used for a variety of missions, to 
include area reconnaissance and area surveillance, monitoring of decor:tamination operations, and medical 
triage operations. The ICAM significantly reduces the level and frequency of maintenance vs. CAM 
without affecting perfonnance. The ICAM sieve pack has double the capacity of the two CAM sieve 
packs, which results in twice the operational life of the !CAM over the CAM When fielded, the !CAM 
will significanlly reduce opernling and sustainment costs associated with the CAM by $135 million over its 
life cycle in present day dollars. This savings is based on the total planned procurement of the ICAM, aOO 
would be greater if all CAMs were replaced by !CAMs. 

M31 Biological Integrated Detecdon System (BIDS) 
Non-Developmental item (NDI) & Pre-Plaoned Pn>ductlmp""'ement (P31) 

BIDS uses a multiple technology approach, both deveiopmontal and off-tbe-.belf materiel, to detect 
biological agents with maximum accuracy. BIDS is a vehicle-mounted, fiilly integrated biological detection 
system. The system, which is a collectively-protected, HMMWV-matmted S788 shelter, is modular to 
allow corqxment replacement and exploitation of ''leap ahead" teclDobgies. The NDI variant is capable 
of detecting and presumptively identifying four BW agents simultaneously in less than 45 minutes. 'IItiey. 
eight BIDS NDI (version, shown) were fielded to the 310th Chemical Company (U.S. Reserve) during 
FY96. This gave DoD its first credible, rnpidly deployable biological dek:ction capability. The BIDS is a 
Corps level osset. The P3I BIDS is capable of detecting and presumptively identifying 8 BW agents 
simultaneoosly in 30 ninutes. The suite is semi-automated and contains next genemtion teclmologies such 
as the Ultrn.violet Aerosol Particle Sizer (lN APS), Chemical Biological Mass Spectrometer (CBMS), 
Mini-Flnw Cytometer, and the Biological Detector (BD). Fielding of 38 sys1e1m to the 1h Chemical 
Company was completed in Octcber 1999. ln4QFY03, the third BIDS company, 13th Chemical (P31), 
will be fielded at Ft. Hood, Texas. 

Interim Biological Agent Detector (IBAD) 

IBAD provides shipboard detection of biological wmfare agents. lBAD consists of a particle 
sizer/counter, wet wall cyclone particle sampler, and hand held assays (HHAs) for the presumptive 
idatification of suspect aerosol particles. mAD is capable of detecting an increase :in the parti<:ulate 
background, which may indicare a manmade biological attack is underway, and sampling the air for 
identification analysis. mAD can detect a change in baekground within 15 min- and can identify 
biological agents within an additional 30 minutes, u1ilizittg the HHAs. It is an interim rapid prototype 
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sy&= that started service with the fleet in FY96. Twenty !BAD sy&=s have been fielded. These 
sy&=s will be among ship platforms as dictared by fleet priorities. 

Detection Systom, Biological Agent: Joint Portal Shield 

Portal Shield is a biologi<:al detection capability at high value fixed sites. Portal Shield has tmnsitioned 
fiom an ACID to a fO!lillll production progmm in 1999. The sy&= uses ao inoovative network of 
sensors to increase the probability of detecting a BW at!ack wirile decreasing fulse alanns aod 
CODSUtiJables. The Portal Shield sy&= consists of a variable number of biological SCI!l!OTS placed 
around the perimeter of a fixed site form:ing a network under the command and con1rol of a centralized 
conanand post oomputer (CPC). The CPC oommunicates with aod monitors the operation of each 
sensoc. The sensor is modular in design aod can ddcct aod presmoptively identifY up to eight BW 
agents simu!taoeously in less than 25 min-. The Portal Shield was successfully deployed overseas in 
support of Operation Desert Thunder, aod was also successfully opetaterl during the NATO 50~ anni­
Ver.!lll)'. First Unit Equipped was in Morch 1999. Nine overseas sites are cmrently fielded aod outfitred 
with Portal Shield networks. An additional12 sites are scheduled and funded fur fielding in FYOJ-02. 
Portal Shield also provides a chemical sensor interfuce (M22 ACADA, M21 RSCAAL, M90 AMAD) 
for ao inregoned chemical aod biological sensor nelwo!k capal>ility. 

A-3 



Chemical & Biological Defense Progrom Annual Report 

Joint Biological Point Detection System (JBPDS) 

JBPDS provides point biological detection capabilities for all four services and throughout the:: 
battlespaa:. The system, which complements Joint Portal Shield and P31 BIDS and replaces the NDI-
BlDS and !BAD, is both mon: reliable m sensitive than all '· 
predecessor systems. The sensor's highly maintainable and 
modular design detects and presumptively identifies ten BW 
agen1S sirnull>llle<lUsly in less than 20 minures. Its deteetion 
suite:: is connnon ~ multiple configwations (i.e., the 
XM96 Man Portable, the XM97 Shelter, the XM98 
Shipboard, and the XM102 Trniler Mounted for ai.rbase, 
velticle, surface combatant and marine expeditionary 
applieations ). The system may be operated loeally or 
remotely, and fully automates the functions of. collection 
{capturing samples of the suspect aerosol for systems and 
con:finnatory analysis). detection (interrogating and broadly 
categorizing the contents of the aerosol). identification 
(providing presumptive identifieation of the suspect BW 
agent), and warning (providing visual and audible alert to 
local and remote control units). This acquisition strategy 
allows for significant economies throughout the RDA 
process, eliminating duplicative efforts among the services, and greater logistic supportability in joint 
operations. The cumm.t strntegy also offers the fastest possible fielding of these wgently required 
systems, as well as the flexibility needed to continoously improve the system (by virtue of a parallel 
Block IT Spiral Development effort) with the latest advances in the biological deteetion/identifieation, 
information processing and engineering sciences. 

Hand Held immnnochromatographic Assay (HHA) 

The lffiA is a simple, antllxxly~based test used as a quick screen to presumptively identify BW agerts 
from environmental samples. IDIAs are inexpensive easy to use. vezy reliable, and provide ' 
presumptive identifieation in 15 minutes. HHAs are designed to presumptively identi!jr one N 
agent per HHA and can currently identity I 0 different BW threat and 4 limula:nt agatts. 
Training IDfAs are also available. HHAs are read at 15 rrllnutes and can cither be read by 
eye or incorporated into automated detection device (e.g., XM-99 Joint Portal Shkld. Joint -
Biological Point Detection System (JBPDS1 etc.). HHAs should not be used for the -
analysis of soil samples and are not for diagnostic use. HHAs must be stored at 4"C, but 
cannot be frozen. Sbelflifu at n:fiigerntion temperatun:s (4"C) is 2 yeatS. The HHA has a 
one-time use on1y capability, cannot be reused once fluid is applied, and must be disposed 
of as medical waste. All HHA results must be confmned by a "Gold Standard" Jaborntozy. • 

DoD Biological Sampling Kit 

The DoD Biological Sampling Kit, with its associated HHAs, provides a presumptive identification 
capability for BW agents in enviromnental samples and a«: employed for. field screering suspect 
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munitions or munitions~ fur presence ofbiologkal warllu:e (BW) agents; 
screening envelopes or packages that display suspicious liquids. powders or 
suspensions; screening suspect terrorist labomto!y or weapons materials that 
might be associated with the manufucture or delivery of BW agents; or as a 
contmnination identification kit for indoor areas where it is suspected a BW 
agent has been released in fairly high concentrations. The DoD Biological 
Sampling Kit contains a pancl of 8 llHAs, a blue-capped tube containing a 
bottle of buffer solution and cotton tipped swabs, and a basic instruction card 
Trniniag DOD Biological Sampling Kits are alao available as we!! as an 
n-ctive, multimedia tmining CJ).ROM: The DoD Biological Sampling Kit 
must be stored at 4°C~ has a one-time use ooly capability. and is not for 
diagnostic use. All components of the DoD Biological Sampling Kit must be <tisposed of as medical 
wasta All HHA results must be oonfumed by a "Gold Standard" labo-ry. 

M256Al Chemical Agent Detedor Klt 

The M256Al kit can detect and identiJY field concentrations of nerve agents (sarin, tabun, soman, GF, 
and VX), blister agents (mustard, phosgene oxime, mus1ard-lewisite, and lewisite), and blood agents 
(hydrogen cyanide and cyanogen chloride) in boch vapor and liquid fonn in about 15-20 minutes. The kit 
consists of a carrying case containing twelve chemisiiy sets indMdually sealed in a plastic larnina!ed foil 
envelope, a book of MB chemical agent detector paper, and a set of instructions. Each detector ticket bas 
pretreated rest spots and glass ampoules containing chemical reageut~ In use, the glaas ampoules are 
crushed to release a reagent, which runs down pre-fonned channels to the appropriate test spots. The 
presence or absence of chemical agents is indicared through specific color cl:=ges on the rest spots. The 
kit may be used to de!ennine w!Jen h is .afe to unmask, to locate and identify chemical hazards 
(reconnaissance), and to monitor decontamination effectiveness. 

ABCMB VGH, and M9 Chemical Agent Det<etor Paper 

M8 and M9 paper are dye impregnated papers that change color w!Jen exposed to liquid chemical agents 
QI' aerosols. These papers cannot detect chemical agents in vaporfonn. MB paper comes in 4" by 2 1/2" 
booklets. Each booklet oontsins 25 sheets of detector paper that are capable of detecting G series nerve 
ageuts ~ tabun, sornan, and GF), V 1ype nerve agents, and H (mus1ard) type blister agents. M8 
paper can idenfilY agents through w.tinctive eolor changes from its ntiginal ofl'-wltite: yellow-orange for 
G, blue-green for V, imd red for H. M8 paper is typieaily used to idcntiJY unknOwn tiquid dmplets daring 
chemical =maissance/survelllance miasions. M9 (SR119) detector papa is rolled into 2-inch wide by 
30-feet long rolls on a 1.25-inch ~core. M9 paper can detect G and V nerve agents, H agents, 
and L agents but it cannot distinguish the identity of agents, It turns pink or a shade of red when in con1act 

with liquid cbentical nerve and blister agents, M9 paper is cypically placed on the BOO, equipment, and 
vehicle exterion; to warn pmonnel of the presence of a liquid chemical agent 

M18A3 Chentieal Agent Detedor Kit 

The M18A3 can detect and ide:n.tiiY dangerous concentmtions of netve agents (sarin. tabun, soman. GF, 
and VX), blister agents (mustanls, phosgene oxime, mustud-lewisite mixture, phenyl dichlomarsine 
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(PD), ethyl dichlo=ine (ED), and methyl dichloroarsine (MD)), blood agents (hydrogen cyanide and 
cyancgen chloride), and cbcking ag- (phosgene) in abcut l-4 minutes. The kit is also used to 
confirm results of the M256Al kit The M l8A3 kit contains a squeeze bulb and enough detector tubes, 

detC(;f:or tickets, and chemical reagents needed to conduct 25 tests for each agent vapor. The kit also 
contains a booklet of M8 chemical agent detector paper to detect liquid agents. Agent vapor detection 
is indicated by the production of a specific color change in the detector tubes. The MlSA3 kit is only 
used by special teams such as surety teams or technical escort personnel. 

M272 Water Test Kit 

The M272 kit can detect and identiJY hazanious levels of nerve, blister, and blood agents in treated or 
untreated water resoun:es in about 20 minutes. The kit contains enough detector tubes. detector tickets. 
a test bottle, and pre-packed, pre-measured test reagents to conduct 2S tests for each agent. The kit 
also contains simulants used for training. Agent detection in water is indicated by the production of a 
specific color change in the detector tubes or in the ticket. The M272 was fielded in 1984 and does not 
meet cwrent lower level detection requirements. 

MBA! Automatk Chemical AgeD! Alarm (ACAA) 

The MSAJ ACAA is a system that continuously samples the air to detect the presence of dangerous 
concentrations of G and V type nerve agent vapors. This system is ctnTelltly being replaced by the 
A CAD A in many Army units. Displaced MSA I systems are being cascaded to lower priodty units 
througbcut the Army. The MSAI ACAA may be employed in a number of configurations, bet all 
configurations are built around the M43Al detector unit and the M42 alann unit The configumtions differ 
primarily in their mountings and power suppli .. : groood mounted and battay openrted, or mouuted oo a 
vehicle and powered by the vehicle's electrical system. The M43Al detector unit measures 7 1/2" x 5 
112" x II". Using the baneiy in grotmd mounted operations adds another 7 3/4" to the height The 
M43Al detector unit uses a radio-isotope to ionize molecules in ttx: air that is pumped through the 
system, then detects electrical current changes that occur in the presence of nerve agents. 1be M43AI 
detector unit will alann within about 1-2 minutes from exposure to agent. The M42 alarm unit is a remote 

visual and audible aiann that measures 7" x 4" x 2 1/3". The M42 alarm unit may be placed up to 400 
meters from the M43Al detector unit to give users warning of an approaching agent cloud. 

M90 Automatic Agent Detec:tor (AMAD) 

The AMAD is an automatic nerve and mustard agent detector that detects agents in vapor form. This 
system is cwrently in use by the Air Force. It tr.msrnits an alarm by ratlio to a cen1Ial alarm unit. 
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Auoomatic Liquid Agent ~tnr (ALAD) 

The ALAD is a liquid agent detector that can derect droplets ofGD, VX, liD, and Las wen as thiclrened 
agonm. It mmsmits its alaon by field wire to a central alaon unit Although 1he remote transmission is 
useful, 1he device ooly detects droplels of liquid agents. It must be used in conjwtctioo with other point or 
standolf vapor agent detectors to alford a complete detection capability. 

Chemical Agent Point Detection System (CAPDS), MKll, MODI 

CAPDS is a fixed system capable of~ uerve agonm in vapor furm, using a simple bailie tube 
ionization 5]l<C1rom..,.. Imtalled in a ship's upper superstructure !eve~ CAPDS obtains a sample of 
external air, ionizes airborne vapor molecules, and rollects them on a charged plato afier eliminating lighter 
mo1ecules via the baffle structure. When a sufficient mass of ions is collected,. a pre-set potential is 
aohioved, and an alaon signal is genmttad and- to both Damage Control Central and 1he bridge. The 
system has been ins1alkd on airoost all Sll1fue ship& 

Improved (Chemkal Agent) Point Detection System (IPDS) 

The IPDS is a new shipboard pomt detector and alaon that replaces 1he existing shipboard CAPDS. 
IPDS wres spccial elongated ion mobility cells ro achieve 1he reso!Won =essruy to counter fhlse 
alarms caused by .interferent vapors. IPDS can detect nerve and blister agmt vapors at low levels, and 
automatically provide an alaon to 1he ship. The unit is built to survive 1he harsh sea environmeot and the 
extreme electromagnetic effedl: found on Navy ships. 

Mll Automatic Chemieal Agent Detection Alarm (A CAD A) 

ACADA is a man-portable, pomt sampling alam:t system that provides significant improvement over 
current eapabilities; it detects and identifies all nerve agents, mustmd, and lewisite, by eless ACADA 
provides concmrent nerve and blister agent detection, improved sensitivity and response time, agent 
identification capability. improved interi'erence rejection, exten9ive built-in test, a data conmnmications 
interfitce, and 1he capability to be programmed fur new threat agent.. It replaces 1he M8Al Alatm ,. an 
automatic point detector and augments the CAM as a survey instrument The ACADA consists of an 
of!'. the-shelf non-developmootal item (NDI}-1he GID-3 chemical agent alarm. A shipboard version of 
1he ACADA is being built to address the unique interfen:nts found aboard Navy ships that """"' fulse 
alaona on 1he NDI ACADA The shipboard version of ACADA will :orve to cover the Navy's 
emergency requirements lllllil!he Joint Cbemical Agent Detectnr can be fielded 
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RDTEITEMS 

Agent Water Monitors 

The Joint Service Chemical Biological Agent Water Monitor is a cooperative 
RDTE effort, chartered to develop a detec/Wn system which will detect chemical 
and biological agents in water. The detector will feature multi-agent capabilities, 
and operate automatically, improving both ease and response time of existing 
!system. The oro ·ect will accommodate the four services' reauirements. 

Rationale: 
• Joint Anny, Air Force, and Marine Cotps requirement 
• Navy interest 

Key Reqmrements: 
• Detect and identifY chemical agents and agents ofbiological origin in water 

• Perfunn moni1ming aukJmalically wrth continucus and botch sampling capabilities 
• Easy to operate and support in forwanl areas. austere environments, and limited lighting 

Description: 
The Agent W- ')'Stem will improve cunenl water monitoring and purifYing capahilitie<.ll will 
automatically detect CB agents at or below hannfu! levels in water and not false alann to 
common interferents. The system will be compact, man-portable and easy to use, and be 
decontaminated to a negligible risk leveL 

Joint Chemical Agent Detector (JCAD) 

The JCAD is a fully cooperative RDTE effort, chartered to develop a chemical 
agent detector for a variety of mission requirements and service platforms. The 
detector will provide war:fighters near-real time information on the presence of 
chemical agents so that miosis or more severe effects can be avoided and not 
subvert the mission. The project will accommodate the four services' requirements. 

Rationale: 
• Joint Anny, Navy, Air Force, and Marine Cotps requirement 

Key Requirements: 
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• Small. lightweight detector capable of detecting presence of chemical agent vapors 
• Capable of de· warning, allowing for rapid reduction of protective postures 
• Detect, identiljr, quantifY, and warn of 

presence of even low levels of nerve, blister, 
and blood agents in vapor form in airemft and shipboard interiors 

• Opemtedlmaintained by ship's fora:; 
operate in a shipOOard environment 



Ctmtamlllll1Wn Avoidance Programs 

D=rip-
JCAD will provide a detector or a network of detectors capable of automatically de!octing, 
identifYing, and quantifying chemical agents (nerve, blister, and blood) inside aimaft and 
shipboard interiors. The device must be sufficiently se.ositi.ve to warn aircrews before 
accumulation. ovec the entire mission, of levels of agent that may cause miosis or more severe 
effi:cts. JCAD will also provide hand-held Illlllliroring capabilities, prote<:ting tbe indivirlual 
soldier, sailor, ainrum, and marine through tbe = of pocket-si:red detection and alann. 

Force MediW Protection/Dosimeter ACTD 

Rationale: 
• Supports Joint Force& Command (JFffiM) 

Key Requiremeots: 
• Develop an individcally W<>m sampler tbet can continuously measure and =hive 

exposure levels of chemical and biological warfure agents using pa.sive ""'"4Jling 
methodology (Phase I) 

• Include real-time analysis, an alann to wam the wearer of an imrnerliafe chemical 
hazmd, and a trap fur biological agents for later analysis (Phase II) 

• Develop extensive concepts of opem:tions (CONOPS) encompassing diverse 
operational forces and scenarios 

Description: 
The Foree Medical Protection Dosimeter AClD seeks to develop an individually worn sampler 
tbet ean continuously measure and archive exposure levels of cbemical and biological warfure 
agents. The Phase I of tbe development will empbasize collection and archiving of exposore to 
chemical agents wing possive sampling methodology. Phase II will include real-time !llllllysii, an 
aiann to warn tbe wemer of an immedillle chemical hazmd, and will trap biological pathogens 
for later analysis. 

Improved detection and identification capabilities will provide greater awareness of itnmediate 
chemica] exposure rime, more precise identification of exposure,. and amount of individual or 
multiple doses, which will result in improved situational awareness, treatment, and reeord 
keoping. Additional payoffi; will include tbe ability to perfurm >:al-tirne analysis of agents, 
communication of exposure infonnation to command centenJ, and increased battlefield 
awareness and intelligence. 

Specific cballeoges iru:lude developing technologies to collect, analyze, and diffurentiate between 
agem., i-rerents, and natumlly OCCUlting compounds; improving selectivity and sensitivity to 
agents. Providing connmmications capabililies and real-time a1snn while reducing sill: and 
weight will require advances in sampling methods, cltemioal analysis recbniquos. and electroni"'. 
Developing CONOPS fur use of a sampler will require nrodeling, e><perimentatio field testing 
to improve capabilities and increase utility, and analysis to detemrine valoe of infonnation of 
exposure data collected, especially if exposure levels are below furesbeld clinical efrects levels. 
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BIOLOGICAL LONG LINE SOURCE RELEASE AND POINT DETECTION 

RDTEITEMS 

Biologlca/ Point Detection is a folly cooperative acquisition effort chartered to 
develop new biological point detectors and detection systems for the four services. 
The BIDS effort encompasses development of an integrated system as well as 
several stand-alone biological detectors. Jn add#ion, a Joint Biological Point 
Detection System (JBPDS) is under development. JBPDS will be a system that can 
stand alone, or be u.sed in a suite of systems. 

Joint Biological Point Detection System (JBPDS) Block II 

Rlttionale: 
• Joint Army, Navy, Air Force. and Marine Corps requirement 

Key Requirements: 
• Automatically detect, identify and warn ofthe preseoce ofbiological warfare and produce a 

sample for transport to and further analysis by designated laboratories. 
• Simultaneously identifY eight to ten agents with and interchllng<able hbm!y of .,..ys '" all 

ITF-6 agents. Identifier 
• Detect cloud concentrations better than Block Air 

I andlormilituily significant levels ofBW Conditioner 
agents at a detection probability of9()0A:. in \. 
less than five minlnes. 

• Reliability of0.92. Trigger/ 
• Availability of0.90. Detector'& 

I 

• Mean Time Between Operational Mission Failure 
of28&hours Controller 

• Mean Corrective Maintenance Tune for 
Operational Mission Failure Repair of 
5 hours or less. 

Power 
Supply 

........... ' • Provide a common suite ofbiological detection Extemal 
equipment that can be applied to all four services' Communications 
designated platfunns . . I Potential JBPDS Block II Configuration I 

Descripnon: - · 
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This developmental system will replace all existing biological detection syst=s (BIDS, JBAD 
and the Joint Portal Shield Networl< System), and complement the JBPDS Block I in the field. 
It will provide biological detectioo capabilities for all fuur services and throughout the 









battlespace. The Block II JBPDS program will underl>ke a spiral development JliOC= to 
exploit rapid advances talring place in the biological detectionf!dentificatioo, infu!matioo 
processing and engi.-ing scieoo.:s. The Block II Development effort will ~eld teclmology 
advancements and insertions into the Block I Production eflbrt and provide for the filsu:st 
possible fielding and upgmde of joint biological detection eapabilities. The PM, JBPDS plans to 

award a Development contmct in FY03 for the design, integration and fabrication of Block II 
JBPDS. Block U Low Rare Initial Production is anticipared to start in FY06, with fust unit 
equipped in 3QFY07. 

Critical Reagents Program (CRP) 

Rationale: 

• Supports all SeMces, DoD fust responders, Federal Agency's, and NATO countries' 
biobgical detediou progrnms 

KeyRequiremeots: 
• Provide T<nl Life Cycle Mm!agement ror the crltical- (antibodies, antigens, and 

gene probes and primers), Hand Held AsS8)'s (HilAs), and DoD BW!ogieal Sampling Kils 
neceosazy to the operation of all DoD biologieal detection systems. 

• Ensure best quality reagents and HHAs are available in time and in adequate quantities. 
• Ensure adequate security and surge capability of critical- and HHAs. 
• Produce Hand Held Asoays (HHAs) and DoD Biological Sampling Kis that are critical to 

all DoD biological detediou programs. 

Descriptio« 
The Critical Reagents Program (CRP) eosores the qualey, availability, and security of BW 
reagents, Hand Held As.ays (HHAs) and DoD Biological Sampling Kits, which are critical to 
the successful developroent, test, and operation of DoD bWiogical warfure derection systems 
and m<:dical biological prodncts. The program maintains an R&D eflbrt to eosure the best 
possible reagents are available for use against both current and emerging threats and to include 
analysis of commercially available reagents and technologies. The CRP has instituted a 
pro~ wide quality assurance program and eddresaes relevant security issues. The CRP 
consolidates all DoD antibody, antigen, gene probe/primer, HHA, and DoD Biological 
Sampling Kit developmeots and requirements. The CRP currently has reagents and HHAs to 
detect 10 BW threat agents from the ITF-6A threat list The CRP provides required resgents 
and HHAs to support fielded DoD BW dereetion systems (BIDS NDI and P3~ XM-99 Joint 
Portal Shield, !BAD, and DoD Biological Sampling Kits) and deve!opmentll systems (JBPDS), 
as well as other Federal Agencies and NATO alliea. The near future requires the development 
of 12 additional reagents to support the development and fielding of JBPDS Block D and the 

devejopment of environmental and diagnostic molecular - foc the JBAIDS. Outlying 
J""'lli will theos on the development of reagents to identifY new and emerging threats and the 
procurement of itnproved reagents to replace older stocks. 
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STANJ).()FF DETECTION AND REMOTE/EARLY WARNING 

FIELDED AND PRODUCTION ITEMS 

AN/KAS-1/IA Chemical Warfare Directional Detector (CWDD) 

This is a semi-portable system designed to detect nerve agent vapor clouds at ranges up b five kilo­
meters. The ANIKAS-1/lA must be removed from its stowage ease and set up on a pre-installed pede­
stal for operation. A trained. diligatt operator must manually aim ~ detector at the suspect cloud and 
interpret its infrared images to detemllne whether or not the cloud contains nerve agmt vapors. The 
ANIKAS-IA provides a remote video display, an enhanced capability for vapor cloud analysis, and a 
remote relative bearing indicator useful for avoiding the agent cloud or other surface target with a thermal 
signature. 

Mll Remote Sensing Chemical Agent AJarm (RSCAAL) 

The M21 RSCAAL is an automatic scanning, passive inJiared sensor tbat detects nerve (GA, GB, and 
GD) and blister (H and L) agcot vapor clouds based on changes oo the infrared specnum eaused by the 

agent cloud It is effective at line-of-sight distances of up to five kilometers. The aJann is used for 
surveillance and reconnaissance missions in roth vehicle-mounted and tripod-mounted modes. 

Long Range Biological Stand-off Detector System (LRBSDS)- NDI 

LRBSDS utilizes elastic backscatter and infrared light detection and ranging (IR-LIDAR) technology to 
detect. range, and track particulate clouds that are indit:ative of a BW attack. It is able to detect and 
tmck aerosols out to 30 km, but it cannot discriminate biological from non-biological particulates. The 
system,. which is approximately I ,240 puunds and 2.3 cubic meters, has three major components: a 
pulsed laser transmitter operating at IR wavelengths; a receiver and telescope; and an infonnation 
processor and display. The system is mounled on a UH 60 Bla<:khawk helioopter for operations. The 
three NO! LR-BSDSs have been fielded to the 3 IO'' Chemical Company (US Army Reserves). 
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RDTEITEMS 

Joint Service Lightweight Standoff Chemical Agent Detector (JSLSCAD) 

The JSLSCAD is a fully coordinated joint service RDTE program, chartered to 
develop a lightweight standoff chemical detector for the four services. The 
JSLSCAD will utilize a passive infrared sensor with 360° scanning to satisfy 
I requirements for all four services. 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement. (Army is lead Service) 

Key R<quirementg: 
• Automatically detect nerve, blister, and blood agents at a distance up to 5 km 
• Lightweight and employed from Iflllrlrl<d and unmanned-
• Capable ofbeing data-linked with cen<r.ilized ha=d infinmation data rollection oenrer 
• Capable of remote operations; aerial and on-the~move operation 

Description: 
JSLSCAD will be capable of scanning 360° x 60°, and automatically detecting nerve or blisrer 
agents at a distance up to 5 km. The system will be light, compact and q>erate from a stl!ionary 
position or on-the-move. The JSLSCAD MicheJson in1:erf'ermmter employs a passive i:n.frami 
system that will detect presenre of clu:rcical agents by completing a spectral acai)'Sis of target 
vapor agent chemical clouds. JSLSCAD is envisioned for employment on various platforms and 
in various to!<., including fixed site defunse, unmanned aerial vehicles, tanks and other vehicles, 
and on board ships. Among 1he vehicle platfonns will be the JSLNBCRS (both HMMWV and 
LA V variants). 

Joint Service Warning and ldentificttion LIDAR Detector (JSWILD/Artemis) 

JSW!W is a joint effort chartered to develop a chemical warning and identiflCtl­
tion system for the quatf-ser:vices. JSWIW will utilize an active UDAR sensor to 
perform rapid agent identification and ranging to satisfy requirement for all four 
services. 

Rationale: 
• Army, Navy, and Air Force interest 

Key Requirements: 
• Automatically derect. range, and map CW agents at distancos of up to 20 Ian 
• Soan atmosphere and terrain to detect chemical vapoo; and alrborne liquids and particles 
• Provide stand-off capability for both fixed site and reconnaissance 
• Provide rapid agent concentration mapping 
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Descriptiono 
JSWILD/Artemi.s will be a vehicle-lllOUlllabh:, Cl>ll1aiilina!ion mocitoring system, wlrich d<t<:cts 
and quanlities all types of chemical agent contamination (mcluding agent tain. vapors, ani 
aerosols) in a stand-off mode fium a distance of20 kilometers (km). The IS WILD/Artemis will 
operate from fixed sites ground vehicles, or shipboard The system has distance-r.mging and 
contamination-mapping capabilities and tmns:mits this information to a battlefield information 
network. 

Blologleal Remote/Early Warning 

The Joint Biological Remote Standoff Detection System (JBSDS) program is 
intended to give the warfighting commander a si'gnijicantly shortened decision 
cycle regarding biological attacks; that is, the commander will see and be able to 
react to a biological attack much faster, thereby allowing many more personnel to 
take protective measures before they become exposed to the biological waifare 
agents. This means that fewer people will become casuafties, and fewer people 
will have to take post-attack medical treatments. 

Joint Biological Standoff Detection System (JBSDS) 

Rationale: 

• Joint Requirement 

Key Requirements: 

• Detect and track aerosol clouds out to 15 km 
• Discriminate biological particles from non- biological partkles in aerosol clouds out to 3 km 
• Opemte at fixed sire or in statioruuy mode from mobile platfonn 
• Operate in conjunction with bio point detectors 
• Operationally skin and eye safe 

Description: 

A-14 

The JBSDS will be a standoff early 
warning biological detection system 
The system will be capable of pro­

viding near real time, on-the-move 
detection of biological attacks! 
incidents and standoff early deteo­
tionlwaming of BW agents at fixed 
sites or when mounted on multiple 
platforms, including NBC recon. r;a;;.;;':,R::-UDAR:':::-::::ct::;; .. :';d:':._:':::::::".::&::T::~O:,';'kl;:'n::s::{1':5::'km:'):::':;:::;::::.., 
naissance platforms. JBSDS will be - UV UDAR Generic Discrimination (Bio v.s. Non-Bio) (3 km) 

,. Early Wamlna C4mmunlcaUona 
employed to provide detection of '---'Com""""'""'""=c:•:;c.=-='.:-::=---------' 
biological hazards employed by 
various means and will provide early warning via the Joint Warning and Reporting System 



Contamil1atton Avqidtmce Programs 

(JW ARN). JBSDS will augment and intogmre with existing biological detection sys1ems 1n 
provkle a biological detection network capable of near real time detection and warning theater­
wide 1n limit the etl'ecoi of biological agent ha2aros against U.S. forces at the tactical and 
operational level of war. JBSDS will have the flexibili\Y 1n warn -cally or 1n allow for 
1mman inrervention in the derection-to-alann process. JBSDS will be employed in support of 
various areas of- (e.g., fixed sites, rurlsea ports of debarkation, amphibious landing sites, 
etc.)1 remotely, in wtatte:nded con:figmations, or on platforms to include vehicles, aircraft, and 
ships. JBSDS will pass derection infoonation and warnings 1hrough existing and planned 
communications networlcs ".g., JW ARN). Commanders may integrate JBSDS outputs with 
infunnation from intelligence, meteorological and oceanogmphic, mder, medical surveillance, 
local area operations, and other available assets to increase force protection. mitigate the 
consequence ofbiological hazards, and maximize combat effectiveness. 

FIELDED AND PRODUCITON ITEMS 

M93 NBC Reronnalssanee System (NBCRS) 

The M93 NBC R<eonnaissanee System, known as the FOX, is a high mobility armored vehicle capable 
of perfonning NBC reconnaissance on primaly, se<ondary, and cross countzy routes throughout the 
battlefield The NBCRS was procured as a Non-Developmontal Item and is capable of detection. warn­
ing and sampling the effa:ts of NBC_. and is used as a t=>nrnus'""'"" vehicle 1n locate, idenliJY 
and mark chemical and nuclear oontamination on the battlefiekl The M93 rox usually acoompanies the 
scouts or motorized reconnaissance forces when perfbnning its NBC mission. The NBCRS has an 
overpressure ffitration system that permits the crew to operate the system in a shirt sleeve environment 
which is fully protecred from the effedll of NBC ag""' and oontamination. It llli1izl:s a sewre 
communications system 1n warn fullow-on furces. Samples gathered are furwanded 1n the Theater Area 
Medical Lahoratozy for fur1her analysis and vetifieatico. The mobili\Y platfimn is a sis wheeled all wheel 
drive, armored cemhat vehicle capable of cross-countzy operation at speeds up 1n 65 MPH. The Fox 
System is fully amphibleu.s and is capable of swimming speeds up 1n 6 MPH. The M93 NBCRS has 
been fielded worldwide to the Amry and Marine COips furces. 

M93Al -FOX NBC Reeonnalssance System (NBCRS) 

The Block I Modilloatiot>M93AI NBCRS contains an enhanced acd fully integrated NBC sensor suite 
consisting of the Mll RSCAAL, MMI Mobile Mass Spectrometer, CAMIICAM, ANNDR-2, and 
M22 A CAD A. The NBC sensor suite has been digitally lloked together with the oornrnunications and 
navigation subsystems by a dnal-purpose central processor system known as MICAD. The MICAD 
processor fully antornates NBC Warning and Reporting functions and provides the crew cornrnacder 
full situational awareness of the Fox's NBC sensors, navigation, and communications systems. The 
M93Al FOX is also eqWpped with an advanced position navjgation system (GPS & ANA V) that 
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enables the system to accurately locate and report agent cantamination. The NDI mobility platform is a 
six wheeled, all wheel drive annored vehicle capable of cross-country opemtion at speeds up to 65 
MPH. The Fox System is also fully amphibious ami is capoble of swimming at speeds up to 6 MPH. It 
is used as a reconnaissance vehicle to locate, identify, and mark. chemical and biological agents on the 
battlefield. The FOX usually accompanies the scouts or motorized reconnaissance forces when 
perfurming its NBC missioo. 

I NBC RECONNAISSANCE 

RDTEITEMS 

NBC Reconnaissance System (NBCRS) Block II 

Rationale: 
• U.S. Army ami U.S. Marine Corps Requirements 

Description: 
The Block II modification will incoqxm1te enhanced chemical and biological <lelecton; that will 
allow on-the~move standoff chemical agent vapor detection. Biological agent detection 
capability is added for the first time lhrough the Chemical Biological Mass Spectrometer 
(CBMS). The CBMS (shown) also improves the detection ami idendfication of liquid agems. 
Integration of common NBC technical architecture will filcilitate low-cost expansionlupgrading 
of on-boatd computers. The NBCRS Block II Program will provide CB Sensor Suites to the 
Army's Nuclear, Biological ami Chemical Reconnaissance Vehicle (NBCRV) Progrnm, which 
will be used to equip the Army's future Brigade Combat Teams. 

Joint Service Light NBC Reconnaissance System (JSLNBCRS) 

Rationale: 
• Joint U.S. Army, U.S. Air Force, and Marine Corps Requirements 

Key Requirements: 

A-16 

• Stand ·off and point detection from vehicle moWlted or dismounted operations 
• Chemical standoff detection 
• Detection while on-the-move capability ftom speeds of0-45 kph 
• Biological point detection and identification 
• A dismountable, handheld, self-contained chemical point detection capability 
• Radiological detection capability (vehicle mounted or dismounted opeiations) 
• Collective protection 
• EnviroJI!II<:lltal Conditiooing Unit capable of providing clirnare conditioning for the crew ami 

equipment 
• Overpressure protection from all known agents 



Description: 
The JSLNBCRS (HMMWV variant shown) will provide a premiere vehicle for accurate, rapid 
NBC combat ha2an! inf<llllllllion by ~ 1he absence of; liDding, mappin& and rnarl<ing 
radiological, biologicol, and chemical hliZU'l!s. The !SLNBCRS will be an integ!ation of 
advanced NBC detection and analysis equipment suited fur Marine Air-Ground Task Forces 
(MAGIFs1 U.S. Air Force tactical forees, and U.S. Army Light Contingency Forces. Two 
variants, the High Mobili1y Mullipurpose Wbeeled Vehicle (liMMWV) and 1he Light Annozed 
Vehicle (LA V) are planned and wiU house the same equipment 

FIELDED AND PRODUCTION ITEMS 

Joint Servi<:e Warning and Reporting Network (JW ARN) (FUE FY 99) 

Ralionale: 
• Amty, Navy, Air Foro:, and Marine CO!ps requirement 

Key Requiretnenu!: 
• Capable of~ with all NBC detectors and""'",... 
• Capable of interoperability with all servi<:e ~ and oontrol '}'SienlS 

• Capable of genemting NBC reports 

• Capable of automatic transmission ofNBC alarm and data 
• Capable of vehicle operation 

Description: 
The Joint Waming and Reporting Network (JW ARN) is an ~Nuclear, Biological, and 
Chemical (NBC) Jnfuonation s,.- The JW ARN will be """"'"" fur integrating 1he data 
from NBC detectors and sensors iniD 1he Joint Service Command, Control, Commonication, 
Comp"""" Inlbnnation and lnll:lligene<> (C'f) sySiomS and networl<s in the digitized battlefield. 
!WARN will provide the Joint Foroe a comprelleo.ive analysis and response capability to 
minilni7e1he etrects of hostile NBC attacks or =idmtslincl<lents !WARN will also provide 
1he Joint FOIWI with the op<miooal capabilily Ill employ NBC warning fecheology ilia! will 
oollect, analyze, identiJY, locate, report and disseminate NBC threat and ha2an! infutmation. 
JW ARN will be loeated in command and oontrol "'"""" at the appropriate level defined in 
SeMce-~c anoexes and emplo~ by NBC derense specialists and other designated 
personnel It will transfer data automatically :from and to the actual detectoo'sensorlnetwoxk 
node and provide ocmmandezs with llllll1yzed data fur decisions fur dis«minating warnings to 
the lowest ccbelons on the battJefield It will provide additinnal data processing, production of 
plans and n:ports, and access to specific NBC infonnation to improve the efficiency ofNBC 
personnel ..,.,._ A Block I upgrade is plllmled to automate NBC wanting and reporting tools 
and to standardize NBC wanting and reporting requiremeots across the SeMce boundaries. 
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RADIACS 

FIELDED AND PRODUCTION ITEMS 

AN/VDR-2 

The ANNDR-2 measures gamma dooe rates from O.oJ ~Gylbr (micro-Grays per hour) to 100 Gylbr 
and heta dose rates from 0.01 ~Gylbr 10 5 eGylbr. The unit functions sinultaneously as a dose rate 
meter and dose meter with independent adjustable alanns that can be set at any level over the entire 
range. Dosage data is independently stored in non-destructive memory for display on <O!ll1D3nd and 
may be retained when the unit is turned off. The unit is powered by three 9 voH batteries. 

AN/PDR-75 Radiac Sel 

The ANIPDR-75 measun:s dose from 0 to 999 eGy (C<nti-Gray). The Radiac Set consiSIS of a 
dosimeter and a reader. It provides the capability to monitor and record the exposure of individual 
penonnel to_.,. and ne.moo mrli>1ion. Eachinrli.ndual will be is.ued aDT-236/PDR-75 dosimeter. 
This device, wom on the wrist, contains a neutron diode and a phosphate glass gamma detector. When 
a determination of eJqlOSUle is required. the dosimeter is inserted into a CP-696/PDR-75 reader, which 
1hen ctisplays the cumulative neutron and gamma dose. The reader is i!sued at the company level and the 

dosimeters are issued to all combat, combat support. and combat service support personnel. The 
reader can be powered by a BA-5590 lithiwn battery, vehicle battely, or ex;temal power supply via 
adapter cables provided. 

AN/PDR-77 Radiae Sel 
The ANIPDR-77 Radiac Set is a set of portable radiation detection equipment for detecting alpha, 
beta, gamma, and "-1'3Y radiation. The set consists of a radiacmeter to which one of three radiation 
probes can be attached for measuring particular types of radiation. The probes are part of the set. The 
set includes accessories and basic test and repair parts for unit maintenance including a carrying pouch 
with shoulder snaps capable of holding the mdiacmeter, alpha prohn and beta/gamma probe for field 
use. The entire set is cortained in a canying case (laige briefCase) for easy portability and storage. 

AN/UDR-13 Pookel RADIAC - Pn>ductioo (FilE FY'l9) 

The AN/UDR-13 Pocket RADIAC is a cumpaet, hand-held, tactical de.nce capable of m<aSUring the 
gamma dose-tale and gamma and neutron cumulative dose in a battlefield env:irorum::nt. Its potket size 
permits convenient use by troops Qll fuot. Alarm pre-sets are provided for both the dose-rate and total 
dose modes. A push-button pad enables mode selection and fimctional control. Data readout is by 
liquid czystal ctisplay. It will replace the ohsolete IM-93 quartz fiher desimeter and the PP-1578 
Dosimeter Charger. 
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Mulfi..Fundion Radiation (MFR.) Detector -Production 

llis pwgmm improves ...n.tion detection equipwent by replacing the current scire of Jog;slically 
unsupportoble assets. Present detectors (PAC-IS, AN/PDR-43 and ANIPDR-56F) have exceeded 
maintainability standards. Original manufilctmonl have ei!lta discontinued productWn or are no longa in 
business. An improved capability is required to support both wartime and peacetime nuclear accident 
response operations. A production contract was awarded in March 1995. Fil'st deliveries -were made in 
1997. 

ADM~300A Multifonction Survey Meter 

The ADM-300A is a battery-cpemtcd, self-diagnn<tic, multiple functional~ It is used alone to 
locate and measure low and higb irtensity radioactivity in the fonn of gamma rays or beta particles. It is 
used with extema1 probes to locate and measure alpha. beta, gamma, and x-rays, and neutron radiation. 

''' "·"' 

Tissue-Based Biosensors Program 

Accomplislnnmts: 
• B-cdl sensor prototype system fubricated and tested. Simulant detection down to 200 

particles in solution reported. 
• Engin=ed liv"' and voscular <n<!ot!Jclia1 cells into chip funnal. Genetically induced 

fluorescent reporter elanents fur cell stress into liver cclls ilr detector system. 
• Used gmm fluorescent protein to optically tag transcriptional upregulation cellular events 

(NFkB) for FLUORO-tox pmtoi}Jle high throughputoe!l sensor sysrem 
• Initiated fiuorotox database fur data mining cell responses to unknown pathogens. 
• Demanstr.rted 4 order magnitude increase in cell survival by introducing extremophile genes 

into labile cells. 
• Defined mechanism of action of operatiOnal ru.:urotoxicants from engine 1uhricant in neuronal 

based hand held biosonsors. 

Description: 
DARPA :S exploring the use of biological cells and tissues as detector components fer sensor 
devices that will report on chemical and binlogical toxins. Cells and tisoJes can be used to 
repcrt on the functional consequences of exposure (mecbanism and activity) to a wide .speclrum 

of chemical and or biological toxins, whelhe< they are living or dead, or whetbat they have been 
bioengineered and are currently unde~Ie by ofue,- means (nntibodi.., nuclcic acid 
sequencing). Technical issues that are being addressed in the progmm include, (!) the 
fabrication ofbiocompatible matrices and interfaces for the long-term retention of cell and tissue 
function. (2) pattern recognition from critka1 pathwd.ys responsible far the interfaces for the 
loog-tenn retention of call md tissue function, (2) pattern recognition liom crilical pathways 
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responsible fm the processing of toxins, (3) sampling s!nltegies to accumtely eXlmCt and p=nt 
the toxin fu>m air, liquid, "'solid =pies, and (4) systems integJation into a fun<tioml device. 
The cwrent focus of the prognun is on 1he use of neuronal and immunological cells and tissues 
as detectors fur such devices. Engineering of cells and tissues of these origins, including stem 
cells, is proceeding in order to optimize sensor perlbnnance requirements and fabricate 
prototype devices for testing evaluation. 

MJcrofluidk Molecular Systems Program 

~Jis~, 

• Demonstrated discrimination of0.4% differences in celt impedance using micromachined 
dlelecttuplio-. system 

• Demonmated on-chip circulation------controUed t:ra.nsp;nt of taiget liquids through 
combination of integrated fluidic channels and reaction components. 

• Demonmated microscale enabled immW10aSS3y with enzyme labelen to replace 
conventional op<icallabel. 

• Demonstrated micro fan and filter system to capture airborne particulates into liquid for- mput 
to detection system. 

• Demonstrnted efficient trnnsport of DNA over em distances using electrophoretic: 
oonfinemont and transport through electrophoretic vias. 

• Detnonstmted a multi-channel device that is able to carry out six independent assays 
sllmltaneously using a single point delector. 

Desctiptiono 
Micro total analysis systemS are being developed through focused research on miaofluidic:. 
chip-"""" recltnologies. Automated ,.,.,le collection and sample prq>aill!ion are key fu>m·end 
processes for early biological agent detection, whether it is by immunoassays. DNA assays, or 
tissue-based assays. To scale down these processes into miniaturized, multiplexed detection 
system. microfluidic chip-scale components need to be deveklped. Microfluidic 
components/<Jc,ices oum:ntly being developed by DARPA include chip·"""" 
micropumps/valves, particle separation filters. fluidic intetoonnects, fluidic manipulation of 
l1ybiidiz<d nricrobeads, comrolled mixinwdosing. etc. s.v=1 derocretrnblc handheld 
prototypes, such as a programmable microfluidic system for remote sensors, are Cl.lll'mtly being 
tested. 

Pathogen Genome Sequeucing Program 

Accomplishments: 

A-20 

• Sequencing and analysis of the patlngenic bacteria Bruceila suis, Coxiella bumetti, 
Burkholderia mallei, Rickettsia typhi, and several orthopoxvirus variants is nearing 
completion. 

• Random phase sequencing via low-levei coverage ofOchrobactrum anthrop, a near 
neighborof Broce/la suis was completed. 

• Random phase sequencing with high level coverage of Bacillus cereus and Bacillus 
thuringiensis, near neighbors of BacilliiS anthracis was completed 



"" "-----"-----------

Co11J(Jminathn AwidWICe Programs 

• Re- initiated sequencing of Franciscella tu/arensis in FYO 1 with completion anticipated in 
3Q FY02" Sequence infonnation is available via National Lilxmy of Medicine for all but 0. 
anthropi (httJ):/Iwww .ncbi.nlm.nih.gov/artrez/quecy .fcgi?dlr<ienome ). 

Des<ription: 
DARPA bas made a commitment ro sequencing the genomes of one representative stmin fur 
each of the high threat biowarfure ag- identified by the Cbairman of the Joint arlef of Staff 
threat list This effi>rt; undertaken with broad community interaction, supports Biological 
Warfilre Defense research activities sponsored by DARPA and is intended to satisfY the needs 
of Department of Defense components, the Intelligence Community, and other ~ 
mganizations. Interest is focuaed on BWD pathogens, and llOI}opathogenic near neighbors 
thooght to be important tD establish a basis for low fiilie alann derection and identifu:ation via 
genotype analysis. The work also eontribules ro the development of advanced =nventional 
pathogen countermeasures. 

Acromplishmen!S: 
• Built first protolype ofwarerdisinfection pen (silo: of a thick founmin pen) based on an 

eletroch.emical cell. The pen was able to create a mixed oxidant solution that is more potent 
then tablets used nowadays by tbe farces: the mixed oxidant pen was sble tD destroy many 
wateibom.e pathogens to at least 3 to 4 log removaL 

• Demonstrated that harmonic pulsing of a lVVtlSe osmosis membrane increases water flux 
through the membnme and decreases the rota] dissolved solids. 

• Built flrst prototype water distillation unit the site of a coffee mug flrst distills warer. The 
distillation unit was able to desalt seawater without clogging. Tests on waterborne bugs 
show at least a 4 log removal. The water generation rate was measured to be approximately 
o.3 liters m s minutes. 

• Built first genemtion air purification unit "' destroy airbome pathogens by theonocatal)'tic 
destruction. The destruction efficiencies for various air pathogens and si:mu1ants in the high 
90% range. The goal is to get towards at least 99.999% removal rates. 

• Began work on advanced carbon surfiK:e treatments to improve ~on capacity and 
kinetics. 

Description: 
There are two related progmms currently ongoing witlrin DARPA that further ensblo the 
individual wadighter by providing significarnJy more mobile and flexible water purification and 
<kalini?ation systems and better air filtration media. The intent is to demonstrate highly efficient, 
smaller, lighter, high warer through-put teclmologies fur wa1<r purification and desalini7ation, and 
to explore pioneering air filtration schemes flrst have an a<:utely high utility for tbe DoD enabling 
new rnissinn scemrios flrst are critical to the changing battlefield environment The warer 
desalinization and purification systems would meet Army 0pen1tiona1 Requirements (Le., 
effectively tn::at salt/brackish water .<nd nuclear, biological and chemical contaminated water. 
pwity O.Z liter water per minute, weigh less than 2 lbs., etc.) The propoand man-p<>rtable water 
units will be rnultifin:tional in flrst they can be used fur several functioos, such as water purifi-
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cation, power generntion and aunp sto~ Work in air purification develops simple air filtmtion 
and purification systems fur the individual that provide significant improvements over the cwrent 
clwtoal filler gas mask recbnology (which have remained virtually unchanged for over 20 
Yt:al1 ). The intention is to develop air purificatioo systans fur collective protection that will 
require much less maintenance and greater personal safety than current based-carbon 
n:dn:ulating filtezs. 



-------------~-------- -----------
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AnnexB 

Modeling and Simulation Programs 

Table B-1. Modeling and Simulation RDA Efforts 

-CBW-CFX 
-HPAC 
- D2PC/D2Puff 
-JEM 

-JOEF 
-JMNBCDST 

~ VPS 

; 
RqmF Service :~equlremcnt Rqmt"' Sllb-product requirement or intere.C 

'"' .:"i-

FIELDED AND PRODUCTION 

Vapor, Liquid and Solid Tracking (VLSTRACK) 

VLSTRACK is a chemical and biological agent hazard assessment model that predicts tire behavior 
of agents and the resulting hazards from a chemical or biological weapons attack. This model has 
been specifically verified and validated against all known data concerning passi"' defunse against 
biological and chemical weapons and is the only model a=edired by the Department of JJefunse fur 
this purpose. A3 such, it supports opezational decisions, operational contingency planning, threat 
assessmmt doctrine, acquisition program studies, and requirements generation. VI.STRACK. Version 
3.1 is cum:ntly available and fielded diroctly from the science and technology progmm. Urnited training 
is also available from the developer. 

Hazard Prediction and Assessment Capability (HPAC) 
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HPAC is a nuclear, chemical and biological hazard prediction system that predicts hazards resulting 
from the use of our forces on opposition facilities or assets. It is the only model accredited by the 
Department of Defense for this purpose. HPAC Version 4.0 is a modular S)'5tem of capabilities using a 
Gaussian puff methodology Transport and Dispenion engine called SCIPUFF to drive specific nuclear, 
biological or chemical event applications. It has a broad data base system and is able to use various 
weather data inputs. HPAC supports operational decisions, opezational contingency planning, threat 
assessment doctrine. acquisition program studies, and requirements generation. HPAC Version 4.0 is 
currently available and fielded directly fiom the Teclmology development program oonducted by the 
Defense Threat Reduction Agency (DTRA). Training is also available fiom the developer. 

DZPC 

D2PC is a Gaussian plume IIlmsport and diffusion model that pn:dicts potential hazards involving 
accidental releases of chemleal w.ufue agents in the U.S. Army's stockpile and noJ>.stockpile 
programs. The model is used in the planning and response phases of potential accidents. 02 is used to 
support furuling decisions by the Army and Federal Emergency Management Agency (FEMA) to 
enhance safety in the local civilian communities, including location of planning zones, sirens, tone alert 
radios, and collective protection facilities. Automated links allow direct inpul of on-site meteomlogi.caJ 
d.ata, continuous updating of projected hazard areas, and rapid communication of model results to 
County and State Emetgency Management Agea:ies. 02 is currently being phased~out and replaced 
with the 02-Pulfmodel. 02-Pulfversion 4.0 is a kinematic gaussian puff model that aa:ounts fur spatial 
and temporal variability in a wind fiek! over oomplex tenW. 02-Puff is currentlY installed at five 
stockpile sites and is scheduled for installation at the three remaining sites in CY02. The U.S. Army 
Safety Offioe has accn:dited the 02 model for all applications; 02-Pulfhas full accn:ditation at three 
sites and partial accreditation at two other sites. An Independent Verification & Validation was 
perfonned on both models in 1999. Ttaining is provided on-site periodically. Model development is 
fimded by the U.S. Army SBCCOM Program Manager for the Chemieal Stockpile Emergency 
Preparedness l'rognun. 

I HAZARDS ANALYSIS 

ROTE ITEMS 

CWNAVSIM 

Rationaleo 
• Navy requirement 

Key Requirements: 
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• Predict ship system degradation resulting from a chemical attack 
• Predict Mission Oriented Protective Posture (MOPP) requirements resulting from a 

chemical attack. 
• Predict shipboard chemica! agent detection system effectiveness. 
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NoN-Medical Protectlon Programs 

Th:scription: 
CWNA VSJM was developed 10 address specific Naval acqcisition program decisions 
regarding Chemical weapons defi:nsive systems, specifically, the ll£e<led Tactics, Techniques 
and Procedures (TIPs) needed 10 deliond the ship and the need for and placement of detection 
deviC<O. CWNA VSJM - use of VLSTRACK, two ship-specific models (VENM and 
NURA ), gridded ship represcntatiODS and 01her ship specific databasos 1<> predict ba:oud levels 
throughout the ship as well as shipboald casualties and mission degrodation. It bas heen 
accredik:d by specific Chief of Naval Opemlion offi= 10 support acquisition program 

· decisions. CWNA VSIM is only available from the CBD science and technology program. 
Training is not available. 

MESO 

Rationale: 
• Joint requirement 

Key Roquirements: 
• Advance the state-o1'1he-art in use oflagrangian parti<:le ~and diffusion (T&D) 
• Advance the state-oi' the-art in cbarecterization of the planetaty boundaly layer 
• Address physical pro=aes and hazard assessment capabilities of cwrent standend 

models fur CBD 
Description: 

MESO is developed by TIT to provide a T&D capability which is more accurate and 
theoretically aound than Gaussian puff methodology but does not require the time and 
computer resources of a full Navier-Stokes Cumputational Fllid Dyoamics (CFD) code. The 
developrnznt effort for the Department of Defense is also intended to provide advances in 
modaling important pliysical processes relevant to hazard assessment. MESO is currently not 
in distribution. 

Computational Fluid Dynamics fur ChemiW and Biological Defense. {CBW-cFX) 

Rationale: 
• Joint requirement 

Key Requirerneru.: 
• Tmck ~t from vapor, liquid, and solid CB agents around or within complex structw:es, 

e.g., ships and buildings 

Th:scriptioo: 
!nterliloe with other models as needed, e.g., VLSTRACK and VENM. CBW-CFX uses 
CFD code to model the tmnsport, diffusion, deposition, and sur1iloe evapmation of chemical 
and biological agents in and around 3-D structures. CFX is a oommerclal code devoloped by 
AEA Technologies whi<:h allows lrensed users to develop subroutines which can be used 
within the oode CBW -CFX adds medlodoiogy for physical pro=ses unique to cbemical and 
biological agents. CBW -CFX is intended for use by the developers. 
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Joint Effects Model (JEM) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Predict hazard areas and contamination effects fiom nuclear, chemical or biological attack 
• Predict hazard areas and contamination effects from nuclear, chemical or biological agent 

releases and releases of toxic industrial materials 

Description: 
JEM is the acquisition program of record that will transition the Science and Technology 
capabilities of VLSTRACK, HPAC, and D2PC. Once fielded, JEM will be the standanl 
DoD Nuclear, Biological and Chemical (NBC) hazmd pmliction model. JEM will be capable 
of modeling hazan:ls in a variety of scenarios including: counterforce, passive defense, accident 
and/or incidents, high altitude releases, Uiban NBC environments, building interiors. and 
human perfurmanoe degradation; some of these capabilities will be included rollowing rei= 
of Block I. JEM will support defunse against NBC and Toxic Industrial Chemical 
(TIC}!Toxic Industrial Material (TIM) weapons, devices, and incJdents. JEM will be verified, 
vaHdated, and accredited (VV &A) according to an approved process that adheres to the 
DoD W&A directives. When used operationally, JEM will reside on and interface with 
command. control, communicatiom, complller5, and intelligence (C41) systems. Warning 
systems on those C4I systems will use JEM to predict hazard areas and provide warning to 
U.S. forces within those areas. When used analytically, JEM will assist DoD oomponents to 
train jointly, develop doctrine and tactics, and assess warfighting, technology, and materiel 
development proposals, and force structuring. JEM (unclassified vemon) will also support 
homeland defense through use by Civil Authorities and Allies. 

OPERATIONAL EFFECTS ANALYSIS 

RDTEJTEMS 

Simulation Training and Analysis For Fixed Sites (STAFFS) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Cotps requirement 

Key Reqoirements: 
• Detamines operational effects ofCB warfare environment on military fixed site operations 
• Interfaces with key NBC models, simulations. and data bases 

Description: 
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STAFFS is a general-purpose simulation model which represents the operations of large 
fixed-site facilities such as air bases, aerial ports of debarkation (APODs) and seaports of 
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debarkation (SPODs\ wi1ll the capability to represent chemical and biological warfilre 
(CBW) attacks and their effects on opomlions. No olher capability currently exists within 
DoD to assess the operelional impact of CBW attacks on critical fixed-sire lmgets. Doe to 
their fixed location and essential combat support roles to furteS in the theater of opemtion, 
these rear-area fu:ilffi<s can be expected to be high priority laigets to aggressor forces and 
thus one of the most likoly targets to ercolllller CB weapons and their effi:cts. These sires may 

be particularly susoepttble to repeated CBW attacks, which could significandy degmdc 
logistical throughput and hamper combat operntions. STAFFS is currently in use and being 
finther developed in two llll\icr functional areas: 1) support of wargmning and operelional 
exercises including disinbuted interactive environments, and, 2) support of operntional and 
requirements analysis. Wargame applications nm interactively with STAFFS accepting input 
and providing output to other model applicati()llS running as a system. Man-in-the· loop games 
and simulations may be perfunned. Analysis applications typically involve the examination of 
many diffi!rent siroulatiooianalysis case. (a case matrix) often involving paxameiiic represen­
calon of unknown system data. Difkrent user interfuces are provided specific to the 
applicalion. STAFFS wargaming applications utilize an inle!active graplric user/system 
intexmce while analysis applications typically utilize file base batch processing. 

STAFFS utilW:s spatial and temporal CB cballeoge data calculared by other standard CB 
hazard assessment models including VI.STRACK and HPAC. CB equipment and agen! 
effects represented in high resolution include detectors, protective gear, decontamination, toxic 
and infuctive agent effi:cts, collective protection, medical treatment, equipment ludeced themcal 
effects, equipment induced encumbrance, and dccttinal procedures such as work-rest cyck:s. 
These effects are represenred by engineering level sub-models which can be easily changed to 
represent difierent equipment capabilities and levels of availability. Basic opernticnal tasks are 
modeled using a task-network approach that is adaptable to any desired level of resolution. 
STAFFS is developed hy AFRL. Limired. ttaining is available. 

Jolnt Operational Effects Federation (JOEF) 

Rationale: 

• J9int Army, Navy, Air Force, and Marine Corps requi.rement 

Key Requirements: 
• Analyzes operational issues and docttinc thmugh the inrerrelatioo and effi:cts of varinus 

ekments within the overeli system 

• Evaluates the perfonnance of particular equipment based on material chatactoristics .. 
• Assesses iodividnal Warfigbrer ability to perform mission essential tasks. 
• Integrates existing lrnilSpOrtiditfusion models for CB agent hazanls. 

Description: 
The JOEF will provide the opecalonal community Vlith the federared models and simulations 
specific to their operatiooal environment required to predict or immediately respond to the 
need for operntional effects information relative to any nuclear, radiological, chemical, or 

B-5 



biological event. JOEF will include both fixed site and mobile forces sinn.Jlation capabilities 
that, when married tn specific data bases, will completely simulate all nuclear, radiological, 
chemical and biological defense processes, forces., and battlespace environments. Jn addition, 
the Federation will address both personnel degradation and medical processes and resources. 
JOEF will be used by both the operational commander and operational analyst tn make mpid 
course of action analysis effects- based opetational decisions, logistics decisions. CBD asset 
location decisions, and develop TTPs for CBD opcmtions. The JOEF will be utilized by: 1) 
operational planners and decision makers in support of com:se of w.:tion assessment and plan 
evaluation; 2) the analysis community in support of high level concept assessments and system 
effectiveness studies and 3) Joint exercises and experiments in support of planning, execution, 
and analysis. The JOEF vision is of a set of validated low-to-medium fidelity warfare entity 
models, certified data, <ppropriate simulation services, and related user support tools in a 
fiamewodc_ suitable for modeling multi-warfare scenarios. 

Joiot Medical NBC Decision Support Tool (JMNBCDST) 

Rationale: 

• Joint Anny, Navy, Air Force. and Marine Corps requirement 

Key Requirements: 
• Provide the capability to support delibemte planning, cnsrs action planning, 

exen;:ise&ltmining, and execution of operational missions, both on the battlefield and in 
wban environments. 

• Interfuce with cum:nt and co-developmental medical planning tnols such as the Medical 
Analysis Tool <MAn. Command and Control systems, medical informatics including the 
Defi:nse Medical Surveillance System (DMSS) database, and Joint Warning and 
Reporting Network ( JW ARN) for discretionary transmission of data 

Description: 
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The Joint Medical NBC Decision Support Tool will enable the Service/medical 
plannerlopemtor tn tnOdel and mmlyze the NBC battlefieid both to identifY SeMcdJoint 
Force agent CXJXlSUll:S on military and civilian populatioo.s and to estimate NBC casualties. It 
will also relate treatment protocols (time, task, treater files) tn these casnalties to delmnine: 
medical materiel requirements, medical personnel requirements, tnedical evacuation 
requirements and for hospital bed requirements at Level 3-5. N. such, it supports operational 
decisions, operational contingency planning. threat assessment doctrine, acquisition prognm1 

studies, and requirements generation. 
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NaA·MediClll Protecfior~ ProgrtlllfS 

RDTEITEMS 

Nuclear, Chemica~ Biological and Radiological (NCBR) Simulator 

Rationale: 
• Anny requirement, and Navy, Air Force and Marine Corps inrerest 

Key Reqllirements: 
• Snnulation of fielded and developmental CB ~ systems to evalwW perfunnance in 

operational sitllatioos" 
• Integration of a CB environment intO a distributed simulation environment involving mobile 

forces. 

De=iption: 
The NCBR Sinrulator provides the capability to utilize existing hazard transport and dispersion 
codes wi1hin the context of delailed materiel evaluati0118. NCBR enables high fidelily 
simulations ofCB defense equipment (CBDE) such as detectcrs and protective gear to"=" 
and react to CB hazards within a detailed synthetic environment. In real ti=, the NCBR 
calculates a high fidelity, three-dimensional (3D) hazard enviromnent as a function of hazard 
deli=y system (source renn), me1<0ro!ogical conditions and complex (3D) temUn. The 
DTRA SClPUFF and the Naval Surface Warfure Center's VLSTRACK Gaussian puff 
models provide the means fur the NCBR to calculate CBR hazard environments. The NCBR 
rnalres the dati available to other simolations via full 3D represenll!tions of the enviromneills 
(instanlaneous air coru:entration), 2D grids (dose, deposition, and air concentration contours), 
and at a point via a subscription process. SBCCOM oerves as the proponent fur conligurntion 
control and release of the NCBR, and DTRA WMD Analysis and Assessment Center 
suppo!1od the ndgmtion of the tool to the DoD's High Level Arcbitecture (BLA) standard for 
dimibuted simolation. NCBR is a key embling technology fur the more inclusive V>rtual 
Prototyping System and will provide the mobile furces capability to JOEF. 

To address nuclear enviromnen1s, the NCBR uses DTRA's External Blast (XBLAST) and 
Version 6 of Alrnosplreric Ttansport of Radiation (A TRv6) as the means for calculating the 
blast and prompt radiation environments reo;nlting from tactical nnckm' warlleads. The NCBR 
pnblishes asis-symmetric 2D grids and lD (line) anays that the receiving simulation rolates 
about the origin of symmetty to OOtain a full2D or 3D environment 
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Virtual Prototyplng System (VPS) 

Rationale: 
• Joint Army, Navy, Air Force. and Marine Corps requirement 

Key Requirements: 
• Represent standoff and point detection sy&ems on stationaty and mobile platfonns in 

urban, nual, and littoral termins. 
• Detector representations will be reconfigurdble and responsive to design and operations 

changes. 
• lmmersive simulation capability will allow evaluation of operator interfaces. 
• Represent individual and collective protection systems in opemtionaJ environments. 

Description: 
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The VPS will provide the imm.asive capability to evaluate how the operating chaiacteristics of 
proposed or developmental CBDE will affect the perfullllll!lce of the ovemll system. VPS will 
enable materiel developers to assess how proposed CB defense systems will provide 
increased capabilities. At a more detailed level it will allow system designers to assess the 
impact that design changes have on the overall system performance. The virtual immersive 
capability will enable human factors evaluations of operator interfaces long before the first 

prototype units of the developmental CBDE are built in hardware. All of these capabilities 
address the basic SBA !<net of enabling early and sustained user feedback throughout the 
system design process. 

Perfonnance assessments and evaluation will be enah1ed at the engagement and engineering 
levels of simulations. The trade space for evaluating technical options far system and 
component altematives will be expanded. That evaluation will take place in a realistic synthetic 
or virtual opernting envirorunent. Human and live system in~the~loop capability will exist. 
Development will be based on current proot:ot:concepts simulation used to support 
developmental, analysis, IIaining and testing effurts. The envisioru:d simulation system will be 
able to operate at specific sites for focused evaluations or distn'buted to many sites for robll8l 
Joint Task Force (ITF) engagement assessments of engineering alternatives. 



-- ---------------------

Non..Medicol Pro1edkm Progrmru 

RDTEITEMS 

Virtual Emergency Response Training System (VERTS) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requiremcn1:!: 
• Visually itnnlfmve lnliniJlg environment fur specialized missions of 1lle US Army National 

Guard Weapons ofMass Destruction Civil Support Teams- (WMD CST). 
• Must repre=l! not only 1lle deploying military units' pelSOnnel and equipment, but also 1lle 

civil fust respondeo; and their equipment with which 1be CSTs will worlc. 
• Detailed visual and sttucturnl databases required for each city/site. 

Description 
The VERTS is being developed tn enhance 1lle training of WMD CSTs. WMD response 
requires sigoificant !mining demands for individual and collective tasks. Soldien; and airmen 
must be proficient on a wide array of government and commercial equipment for NBC 
protection, detection and medical response. The WMD CSTs, in particular, are required to 
mru;ter a variety of equipment and proceduros. The VERTS is required to support both 
individual and oollective lnliniJlg. VERTS suppoi1s !mining in all tasks fur the CST. It allows 
naining oo procedures for respoose tn dangerous NBC agents, procedures that are difficult if 
not impossible to recreate in a live training envlromnent VERTS also allows mission rehearsals 
in actual and realistic tuban settings. Training in the virtual cities ofVERTS allows these teams 
to learn to navigare in actual cities, in actual buildings and to do so without lbe three! ofbeing 
observed by edvorsaries, criminals and tenorists. VERTS, by being distribumble over a 
network. allows teams to tmin together without having to travel long distances. Once validated 
for CSTs, VERTS offers the promise to train other DoD xesponse elements and first 
responders as well. 

Tbe simulll!ion system will consist of a network of PC-besed rondules that will serve as Sun;ey 
Team Stations (Desk-Top), a ChiefTrairu:riBattlemaster·Station, IIrunetsive Station, Medicol 
Station, Network Server Station, AAR Station, and Deta Logger Station. 

Training Simulation Capability (TSC) 

Rationale: 
• Joint Axrny, Navy, Air Fo=, and Marine Corps requirement 

Key Requirements: 
• lntegtation with aad have access to =nt and planned individual service c'!'Rs systems 
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• Provide ability to gather and store lessons learned and identified failure'error incidents in 
order to provide after action review 

• Provide capability to use NBC effects models and mission data to perfonn mission 
rehearsals using a simulation federation. 

D<soription: 
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The lliC will provide the ability to simulate NBC attacks using NBC defense assets and 
Command, Conlrol, Communications, Compute!>, Intelligence, lnfonnation, Recomaissance, 
and Smveillance (C4I2RS) systems for training and exercises. It will allow fbr exercise 
planning, execution, and capturing lessons leamed for after action review (AAR). It will 
prmride the capability to use or simulate the use of NBC sensors, Tactical Engagement 
Simulation (TES) gear, and simulators fur training and exercises. The TSC will provide the 
capability to simula1e NBC environments and effects under live, virtual. and constructive 
simulations. It will provide the capability ro use training and sirntilations in both Command Post 
Exercise (CPX) and Field Tntining Exe!<:ise (FTX) environments. It will npeta1e in 
COlli unction with the Joint Warning and Reportiog Networl< (JW ARN), future Joint NBC 
Battle Management systems. and the other Model and Simulation capabilities developed to 
support NBC defense requirements. 

The n;c will be used at all levels of NBC defense decision-ma!Ong to tmin f"' and sUnulate 
NBC attacks against friendly forces. It will provide for the training and use of simulation 
capability by all NBC defense personnel and coiiiiiUIIldeis related to NBC threats and 
scenarios. When fully fielded the TSC will run the -ut from individuallteam tr>lllers up 
through large unit battle staff ttaining capabilities. 



Finn! Dnlft 

AnnexC 

Non-Medical Protection Programs 

Table C-1. Protection RDA Efforts 

Chemical ~tivo Ulldelptn:~ent (CPU) 
Modified CI'U (mCPU) 
Joint Service Lightweigbtlntegn~b:dSUitTe~:hno\ogy. 

Additional S= Qualification (JASQ) 
-- Overgarmcut 
-- Boozs (MULO) 

Rqmr, 1 

!Qt-NIR .. ?rodnct Interest, No Imn:lineDt Re<juirem~ml 
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INDIVIDUAL PROTECTION EQUIPMENT 

RESPIRATORY 

FIELDED AND PRODUCTION ITEMS 

M17A2 Protective Mask 

The M17A2 Protective Mask consists of a natural blend rubber face piece; two activated charooal 
filters mounted within cheek pouches; a voicemitter to facilitate c:ommunications, a drinking tube; eye lens 
outserts to protect the mask's integral eyelens and reduce cold weather fogging; an impenneable hood; 
and a carrier for the mask. it<; components, and medical items (such as the Nerve Agent Antidote Kit). 
The Anny and Marine Corps are replacing this mask with the M40 series protective masks. The Navy 
has replaced the Ml7A2 protective mask with the MC\J-2/P. The Air Force replaced it with the 
MCU-2A/P, but retained limited quantities of ex1Ia small Ml7A2s tor those situations wlu:re the MC\J-
2A/P small size is too large. 

ABC-M24 Aircraft Protective Mask 

This protective mask provides the wearer protection from NBC aerosols/vapors both in aircraft, and on 
the ground The mask consists of: wide view, clear plastic lens embedded in a butyl rubber face blank; 
an integral microphone; eyelens outserts; carrying case; anti-fog kit; and a hose-mounted filter canister. 
The mask has a microphone comection to fit the aircraft communications systems. The M24 has an 
adapter that allows roupling ro the aimraft's oxygen supply system. The M24 is being replaced by the 
M45ma.k. 

MlSA t Tank Protective Mask 

This protective mask provides the wearer protection from NBC aerosols and vapors both in the 
vehide/aircmft. and on the grotmd. The mask consists of: wide view, clear plastic lens embedded in a 
bu!yl rubber fiu:e blank; an integral nncropbone; eyelens outserts; catrying case; anti-fog lei~ and a bose 
mounted filter canister. The mask has a rnicrcphone connection to fit the armored vehicle comrmmica­
tions systems. The M25Al has an adapter that allows i to be coupled to the tank's filtered and 
t<:mpernture controlled Gas Particulate Filtlalioo Unit (GPFU). The M25AI is being replaced by the 
M42A2 protective mask 

MCU-lAIP Protective Mask 

The MCU-2AIP provides eye and respila!ory protection trom all chenncal and biological agents as well 
as tadioactive particulate material. The mask uses a replaceable, standard NATO filter canister which is 
mounted on either side of a wide-view optical quality visor. The mask provides improved fit. annfort, 
and visibility relative to earlier masks, and includes a drinking tube for attaclunent to the standard 
canteen, and electronic voicemitter oorutections for improved communications. 
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M40/42 Series Protective Mask 

The M40/42 series protective masks provide eye-respiratory fuce protection from tactical 
concentrations of CB wa:rfiu'e agents, toxins and mdioactive :fullout particles. Each mask consists of a 
silicone rubber fuce piece with an in-turned peripheral fuce seal and binocular rigid lens system. The 
tacep;.c. is covered with a chlorobutyiJEPDM secvnd skin to provide optinrum liquid agent prOO:ction 
fur the masks. It accommodates NATO standard canisters, which can be worn on either cheek of the 
mask. The M40 series is designed fa" tbe individual dismounted ground warrior, while the M42 series is 
demguoo fur combat vehicle crewm<:n. Recent improvem- include a universal second .Jcin, making 
the mask compattble with JSLIST and Saratoga overgmments, and ballisticllaser protective eye Ieos 
outserts. The mask lkepiece has been made a spate part, which has resulted in a significant opemtion 
and support cost savings. Use of modular parts permits the M40 series facepieoe robe used in beth the 
M40 and M42 configuration. This has resulu.l in significant opemtional and support cost savings. 

M43 Protective Mask 

The M43 Aviator Mask oonsist!l of a fortl}ofitting face piece with femes motmted close to the eyes; an 
integml CB hood and skull-type suspemion 8y>1l:m; an inbalation air distribelion asso!llbly fur air flow 
regulation, lenses and hood; and a portable 1llOt.OL"blower filter assenbly tllat operates on either battery 
or aircraft power. The M43 Type 1 was developed for the AH-64 aviator and is compabble with the 
All-64 Integrnted Hehnet and Display Sight System and the Optical Relay lUbe. The M43 Type II is 
intended for the general aviatDr. The M43 Type I (Apacbe vernon) will be replaced by the M4&. The 
M431'ype II genexal aviation vernon is being replaoed eythe M45. 

M45 Aircrew Protective Mask (ACPM) (FUE F\'98) 

The M45 Air Crew Protective Mask is specially designed to .- the n:quirements of Aony 
helioopter pilols and crews (except fur the Apacbe helicopter). It does nol require power or forced air 
to pmvide CB protection; it provides compatibility with helicopter optical systems, air=ft displays 
and night vision devices; and has reduced weight, cost and Iogist:iad burden when compared to the 
M43 series of mask. The ACPM has close fitting eyele:nse:g mounted in a silicone rubber facepiece 
-an m-turned pedphelal seal, a detacbable hood sysn:m, and utilizes the standard NATO canister. 
The M45 will replaoe the M43 (Type II) and the M24 aviator.; mask. The M45 is also being used as 
a mask fur personnel who do no1 get an ·~ fuce seal in 1he M40 or MCU-2AIP masks The 
M4S comes in four sizes, versus the three sizes for the M40 and MCU-2AIP, and fits a higher -ge of the extra small and extra large population. It will be used to phase out the extra small 
MI7 masks cwrently being used for some of these han!-to-fit personnel. 

M48 Protective Mask- Production 

The M48 is the third generation M4 3 series masks. The M48 mask replaces the M43 Type I mask and 
will be the only mask for the Apache avi- for the foreoeeable future. The M48 mask consist of a 
lightweight motor blower, a new hose assembly, a web belt, the mask carrier, facepiece carriec, eyelens 
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cushions, and facepiece. The motor blower is aircnlft moW1ted with a quick disconnect bracket on the 
pilot's seat during flight operations. 

Alrcrew Eye/Respiratory Protertion (AERP) 

The AERP (replaces the MBU-13/P system for aircrews) is a protective mask which enables ailt:rews 
to conduct mission operntions in a chemical-biological rovironment. The AERP system includes a 
protective hood assembly with a <andard MBU-12/P mask, an inten:om for ground conununication, 
and a blower assembly tllat provides de-misting. The blower is stowed during flight operations on a 
bracket that is mounted inside the aimaft. 

CB Respiratory Sy.tem (AIPZZP-14(V) I, Z, 3, & 4) NDI 

The CB Respirntmy System is a self:contained protective ensemble designed for all forward deployed 
rotary wing (Version l for USN) and fixed wing (Version 2-4 for USN and USMC) aircrew. The 
design incorporates a CB filter. dual air/oxygen supply and a cross-over manifold with ground ffight 
selector switch to provide fi1tenxl air for hood ventilation, and filtered air for oxygen for breathing. The 
system provides enhanced protection and offer anti-drown features. 

I RESPIRATORY 

RDTEITEMS 

Joint Service General Purpose Mask (JSGPM) 

Rationale: 
• Joint Army, Navy, Air Force. and Marine Corps requirement 

Key Requirements; 

• 24-hour CB protection 
• Lower breathing resistance 
• Reduced weight and bulk 

Description; 
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The JSGPM will be a lightweight p.-tive IDll'k system--<onsisting of mask, carrier, aod 
accessories-incorporating state-of.. Ire-art technology to protect U.S. forces from all future 
threats. The mask components will be designed to minimize the impact on the wearer's 
perfunnance and to maximize the ability to interface with future Service equipment arxi 
protective clothing. 
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Joint Service Ain:rew Mask (JSAM) 

Rationale: 
• Joint Anny, Navy, Air Force, and Marine Corps requirement 

Key Requiremen1>: 
• Continuous CB protection 
• Improved anti-G protection 

Description: 
JSAM will be a lightweight CB p!"ll1<Ctive mask 1hat can be woro as CB protection for all 
aircrew. With the addition of anti-G features, it can be wom as combined CB and anti-G 
protection fur aircrews in high pcrlbnnance ain:mil It will be compaUb!e wilh existing CB 
ensembles, provide flame and thermal protection, provide hypoxia protection to 60,000 feet, 
and the CB portinn will be capable of being donned in llight. JSAM will also be compolible 
with existing air=w life support equipment 

Joint Servit:e Chemieal Environment Survivability Mask (JSCESM) 

Rationale: 
• Joint Anny (SOCOM), Air Force, Marine Corps, Navy (potential) xoquirement 

Key Requirements: 
• One size fits all 
• For low threat area usage 
• LinDted protection ( 6 hours, limited ageot conc:cnttati0118) 
• Small, ligbtwcight 
• Drinking capability 

Description: 
The JSCESM is intended to be a lightweight complement to the JSGPM. It will provide 
command""' at all levels with greale>" options for protection, especially in Openti0118 Other 
Than War (OOTW). The JSCESM will provide an ffiexpensivo'disposable, """"J!C'l<Y mask 
for use in NBC situations confronting the Services operating in low NBC threat conditions and 
militey medical care provideis and patients in certain instances when using the standard 
seiVice mask is not practical. Warfighters in special operations or other combatlnon-combat 
roles will cany JSCESM (m the unifunn cargo pod<et) or while in civilian elO!hing 
(concealable) during deployment when an NBC 1hreat is possible, but unlilrely. Additionally, 
other missions exist for the JSCESM such as use in collective protection shelters (CPS) if the 
shelter filtmtion system fails or emergency evacuation of a shelter is requin:d when 
contaminssion is present 
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ANCILLARY MASK EQUIPMENT 

FIELDED AND PRODUCTION ITEMS 

M41 Protectiom Assessment Test System 

The M41 Protection Assessment Test System (PATS) enhances opemtional capability by validating 
proper fit of the mask to the flu:e of the individual. PATS provides a simple, rapid, aod acc\nte meaos 
of va!Kiating the flu:e piece fit aod fimction of protective masks. 

Voice Communication Adapter 

Tho Voioe Communicatioo Adapter rYCA) is a low risk program provi&ng additional capability to the 
M40/42 mask. The VCA is a joint program between the USMC and US Anny. 

Universal Serond Skin 

The UnivetNal Second Skin is one of !he components of a pre-planned product improvement (P3I) in 
the M4WM42 .eries mask. Tho Universal second skin provides liquid agent protedion for the mask 
fuceblank .-;.!. This progr.un is a Joint U.S. Army/U.S. Marine Colj)S effort. Both Services 
developed prototype designs and, after field uaer aod hwnan enBineer "'-'ling, the Marine COIJlS desisn 
was selected. The Air Force is developing a second skin for the MCU-2AJP. 

ANCILLARY MASK EQUIPMENT 

RDTEITEMS 

Joint Service Mask Leakage Tester 

I 

I 

The Joint Service Mask Leakage Tester (JSMLT) will b a man portabJe test 5)'Stem capable of 
checking the serviceability of a protective mask in the field. It will have expaoded capability compared 
to the M41 PATS by allowing co-level testing of the mask as well as system level testing with 
added components. It will provide a capability for an overall mask serviceability and· fit factor validation 
of protective masks in the field. 

BA'ITLEFIELD PROTECI'IVE SUITS I 
FIELDED AND PRODUCTION ITEMS 

Battle Dress Overgarment (BDO) 
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The BOO is a camouflage pattomed (desert or woodland), two piece, air penreable owrgarment 
typically wom over the duty uni:fonn. The overgarment material consists of an outer layer of nylon 
cottoo, and an inner layer of activattd cJunooal impregrulted polyuret!Jare fuam. The BOO provides 
pro~<etion against chemical - vapon1 and liquid drop!..,, biologioal agenls (to include toxins), and 
radioactive alpha and bela particles. The BOO is iBsued in a aealed vapor-barrier bag that prote@ the 
gannent from min, moisture and sunlight The BOO provides 24 hoUIS of chemical agent prorection 
once oonmminated and has a field dnmbility of22 days (extendable to 30 days at the discretion of Field 
Commander>). 

Joint Service Llghtwelgbt Integrated Suit Te<hnology (JSLIST) Overgarment 
The JSLIST Overgarment will provide 24 hour protection after 45 days of wear and 6 launderings. 
The liner currently is based opoo activated carhoo bead reclmology, replacing the bulky activated 
carbon foam technology in previous gannents. The JSLISf Overgarment is a two-piece jacket and 
trouser design with an integrated hood compatible with respective Service masks and second skins. It 
will be wom. as an overgw:ment for the duty uniform or as a primaty garrrurt ovet underwear 
depending upon the environment and mission. 

Chemical Pr.,..ctive Sui~ OG MK-m 
(Navy Suit) 

The Chemical Protactive Overgarment (CPO) pro-. the wearer against all known chemical and 
biological agents which present a percutaneous hazard. The suit consists of a smock and separate pair 
of lrousen!, and is sized to aooommodate lhe S pcrceutile fumale through the 95 percent male ratio. This 
garment will be replaced Navy-wide by a superior suit deve.loped under the auspices of the 
JSUSTprogram. The Mark ill suit pro-. against chemical agent vapOIS, aeroools, droplet<; of liquid, 
and biological ag.nts. 

CP Sui~ Sararoga (USMC) 

Like the BOO, the SARATOGA CP SUit is an air permeable, camouflage patterned overgarment 
Instead of carlmn impiegnated foam, SARATOGA uses spherical, activared carhoo adsorbeis 
immobilized in lhe liner liibric. This- allows for a lighter, oooler garment, which is laundemble. The 
Saratoga provides a 24 hour protection period and has a durability of 30 days continuous wear. 

CWU-66/l' Ain:reW Ensemble- Production (FilE FY%) 

The CWU-6(,{!', a one-piece flightsuit oonliguration, provides 24-hour proteetico agruJJSI slllcdord 
NATO threa'ls. It is made with Von Blucher carbon spheres, and is less bulky than prior ensembles. It 
offers a reduced thermal load burden and is compatible with aircrew life support equipment 
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Chemical Protettive Undergannent (CPU) 

The CPU is a one-time launderable two~ piece lightweight undergarment made of a non-woven fabric 
containing activated charcoal. When worn under a new combat vehicle crewman (CVC) covemll. 
battle dress uniform (BDU), or aviation battle dress unifonn (ABDU), the CPU provides 12 hours of 
both vapor and liquid protecti:m and is dunlble for 15 days. 

BATTLEFIELD PRO"IECTIVE SUITS 

RDTEITEMS 

Joint Sorviee Lightweight Integrated Suit Technology (JSLIS1) 

The JSLIST program is a fully cooperative Joint Service RDTE effort chartered tu develop 
new CB protective clothing for all Services. The program will yield a family of garments 
and ensembles, developed for Joint Service mission needs and tested to Joint Service 
standards. The JSLIST will provide enhanced CB protective ensembles with reduced 
physiological heat burden and will be generally lightweight and launderab/e. JSLIST is the 
first of a 3 phase program and supports a variety of Service suit and accessories. PreviOtls 
chemical protective requirements from all Services ore incorporated within the Joint ORD 
for JSUSI'. There are five JSLJST clothing item requirements: 1) overgarment, 
2) undergarment, 3) duty uniform, 4) boots and 5) gloves. Each of the Services' 
requirements are incorporated by these five JSUST requiremenffl. 

In April 1997, the JSLIST program type classified the JSL/ST Overgarment and Multi· 
purpose Overboot (MULO}. 

The JSLIST Additional Source Qualification (JASQ) was initiated to qualify additiOnal 
sources of JSL/ST materialv and to conduct field wear tests and laboratory chemical tests 
on commercial JSUST suit candidates. The JASQ candidates that peifonn as well as, or 
better than the current JSLIST gannenJ will be considered for placement on a JSLIST 

uali ted roducts list and ma be authorized as additional JSIJST material sources. 
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Non...Medlcol ProZectlo!r Programs 

Joint Protective Alrcrew Ensemble (JPACE) 

Rationale: 
• Joint Arrrxy, Navy, Ak Force, and Marine Corps Reqcirement (Navy lead) 

Key R<quiremonts: 
• Provides Below-the-Neck (B1N) prorection for rotmy and Jixed wing airaew 
• 30 day wear time 
• Launderable 
• Compatible with aircrew mounted aviation lire support systems 

• Ejection safe and water survivable 

Description: 
JFACE will be a cbemical biological (CB) prorective ensemble fur all services' aviation 
communities. It will be a replacement for the Navy/Marine Corps MK-I unde<garment, Anny 
ABDU-BDO and/or CFU system and AF CWU-66/P overgannent Due to mission 
consfraints aad threat analysis, a sepmate gmmert may be considered for fixed wing vemus 
rotacy wing aircrew. JPACE started as a spin-off from JSLIST to address amtion specific 
CB requiiements. Therefore, JSLIST aad JSUST P31 material~ designs, and documentation 
will be used to the maximum extert posstble. This ensemble will be jointly tesled and fielded 
with JSAM (Joint Service Aircrew Mask) and will be used as a technical insertion to the 
Army Air Wanior program. JPACE will provide the fixad and rotacy wing.- with BTN 
protection against CB threats. 

Modlllad Cbemig!l !'mt!!c!iye Undergarment (mCPVl 

A modifiad CPU (mCP{]) is being developed to include a pasa· through fur microclimate cooling urnt 
tubing. The mCPU worn with the Aviation Battledress Unifunn will be used as interim chemical 
protection for Army aviatoi> until the development and fiekling of the Joint Protective Aircrew 
Ensemble (JPACE). 

II; .- ' ' ' ·-~~ ' ' ' .. ,- . 

FIELDED AND PRODUCTION ITEMS 

Cbemieal Protective Footwear Covers 

The CPFC are unsupported, impenneable, butyl rubber 
overshoes the! can be stored fiet They are a loose fitting bulyl 
rubber opper vulcani7.ad to a non-slip moldad butyl rubber sole 
with five holes to allow lacing around 1he foot. They are worn 
over the combat boot They have the ability to resist acid, jet 
fuel, oil and fire. They were manufHctured in two sizes, small 
and large, but are no longer being prowred. 
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Chemical Protective Sock 

This sock is the fust genemtion Air Crew Ou:mical Defense Equipment It is plastic and disposable. 
The sock comes in one size as 500 ea per roD, 21 inch long, 4 mils thick and 8 in wide flat extruded 
tubing with 118 in wide heat-seal ciOSUl.'e. This s<X;k is to be worn over regular sock. 

Disposable Footwear Cover 

Plastic over-boots are worn over the flyer's boot. They protect the user from chemical contamination 
en-route from the shelter and the aircmft. They come in one size and me removed before entering the 
aircraft or sheher. 

Green Vinyl Overboots /Black Vinyl Overboots (GVOIBVO) 

The GVO/BVO are fitted vinyl overshoes that are worn over the combat boots to provide chemical 
agent protection and/or moisture vapor protection during wet weather. The impermeable GVOIBVO 
provide pro1l:ction against chemical ageots fur 24 hours and are durable for up to 60 days. 

Multipurpose Overboot (MULO) (JSLIST Boots) 
The MULO is a joint setvice program under the auspices of the JSUST prognun and will replace the 
GVOIBVO. It is made of an elastomer blend and will be pnxlncW by D,jection molding. It is designed 
for wear over the combat boot, jungle boot, and intermediate cold/wet boot, and provides 24 hours of 
protection chemica] agents with a wear life of 60 days. The MULO provides more durability, 
improved traction, resistance to POLs and flame, and better donning and doffing characteristics over 
standard footwear. 

Chemical Protective (CP) Gloves 

The CP glove set consists of a butyl-rubber outer glove for protection from chemical agents, and a 
cotton inner glove (25 mil glove only) for pen;pimtion abso!ption. CP outer gloves oome in three 
thicknesses: 7, 14, and 25 mil The 7 mil glove is nsed by personnel M1o require a high degree of tactil­
ity, sw.:h as medical and personnel engaged in electronic equipment repair. The 14 mil glove is used by 
personnel like aviators and mechanics, in cases when good tactility is necessary and stress to the glove 
is not too harsh. The 25 mil glove is used by peoonnel who require a durable glove to perform close 
combat tasks and heavy labor. The 14 and 25 mil glove sets provide protection for at least 24 hours. 
The 1 mil glove set should be replaeed within 6 hours of exposure to a ebemical agent. 

Glove Inserts 

These gauntlet cotton inserts are worn under the chemical protective (CP) butyl rubber gloves. They 
provide perspiration absorption. They can be worn in either hand and me available in three sizes 
(small. medium and laQje). 

C-10 



H 

Chemical Protective Helmet Cover 

The Chemical Protective Helmet Cover is intended to provide any 
standard helmet- prorection from chemical and bialogicalC<U1131lJination. 

It is a one-pieoo conligurati<m made o(butyl coowd nylon cloth and gather<d 
at the opening by ao elastic webbing enck>sed in the hem. The covers come in 

one size and are of olive green color. 

Alrttewman Cape 

This disposable cape is a one size fits an plastic bag (74 in x 23 in) warn over the entire body to 
provide additional protection against liquid conWnination. The •=-cape should be wum rr ain>:ews 
have to walk.aroWld liquid corrtaminated areas and if aircraft. are not sheltered. Ifwom, the over-cape 
is removed befure entering the ain:rafl. 

... ·'::·; ., . ; ·.··· • ·.·.1 .. ······ ·' -

FIELDED AND PRODUCTION ITEMS 

Jobtt Flrefigbw-In,.grated IWponse Ensemble (JFlRE) 

IFlRE is a joint effurt between the Air Force (lead agency) and the Army. The .JFlRE Program has 
developed an """"ble that will protect the militmy firefi~ lAW National Fire Prot.clioe 
Assocision (NFPA) standanls and provide CB prolection during fireJlghting o"""'""" in a CB 
enviromnenl:. JFIRE leverages fhe JSLIST overgarment for chemical protection, to be wom under 
alumini2ed proxinrily firefighting """"-· and with a swilclisble filtenxllsupplied air m&lk with 
chemical warfure (CW) lOt. A Commetcial Off-thc-Shelf(COTS) glove that can be used for both fuo 
and CB protection has replaced the need for CB gloves to be worn under standard proximity gloves. 
JFIRE mce1s """""" key ~. including (!) providing 24 hours of CB agent protection 
againat I 0 '{/rrt liquid agen4 (2) provllting firefi~ CB protection in both sttuctural and ClliSh fire 
figbtinWrescue opemtion, (3) Wlowing ~ 1D use mission essentilll too~ and equipment in a CB 
eovironment, (4) provllting resistance 1D wa1<.r and all standard fuo fighting chemicals (foam, CO,, 
aircraft POL), and (5) is capable ofbeing dooned in 8 -· 
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Suit Contamination Avoidance Liquid Protection (SCALP) 

The SCALP can be worn over standarrl chemical protective gannents to provide 1 hour of protection 
from gross liquid contamination. The SCALP, which consists of a jacket with hood, trouser and 
booties, is made from a polyethylene-coated Tyvekrn impermeable material. 
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Self-Contained Toxic: Environment Protective Outfit (STEPO) 

S1EPO provides OSHA level A proleclion fur Amry Chemical Activi1y!Depot (CA/D), Explosive 
Ordnance Disposal (EO D) and Tecbnirnl Escort Unit (TEU) personnel. The S1EPO is currently being 
fielded to CAID, TEU and EOD. The S1EPO is a totally encapsulating protective ensemble for 
proleclion against CB agents, missile/rocket fuels, POL, and indus1rial chemicals fur periods up to four 
hours. The ensemble inOOJpOrnres two types of NIOSH approved self-contained breathing systems 
(one hour and four boor configurations) and a tether/emergency breathing apparatus nption, a batteiy 

powered Personal Ice Cooling System (PICS), a baruls-free communiestions system, and standard 
M3 Toxicological Agent Protective (TAP) boots and gloves. The suit is capable of being 
decontaminated for reuse up to 5 times after chemical vapor exposures. STEPO s1u1res common, 
modular CO!IlpOllOills with the IT AP and JFIRE ensembles simpliJYing logistics and n:ducing costs. 

EOD M3 Toxieological Agents Protective (TAP) Ensemble 

One-piece coverall for the protection of personnel engaged in extreme hazardous deconlamination 
work or other special nperations involving danger from spillage or splashing of chemical ageots 
including toxic industrial material. The covemll is constructed from butyl rubber coated plain weave 
nylon cloth and comes in four sius (small, medium, large and •- large). The design consists of 
snap- type button front and protective flap. This is a special purpose Life Support Clothing and 

Equipment (LSC&E) item. 

ImproYed Toxicological Agent Protective (lTAP) 

!TAP replaces the M3 TAP ensemble. !TAP etibances existing capabilities by increasing pomona! 
protection and n:ducing the thennal burden on the wearer. IT AP also provides skin and respiratoty 
protection both during peacetime and wartime for short term opemtions in Immediately Dangerous to 
Life and Health (IDU!) toxic chemical enviro~ (up to I hour), emergency life saving response, 
routioe Chemical Activi1y opcrations and initial en1Iy and monitoring. ITAP sb=s <OllliilOO, modular 
components with the STEPO and JFIRE ensembles, simplifYing logistics and reducing costs. 

IT AP provides splash and vapor protection against potential exposure to liquid agent when wom as a 
system-requirements: 1 Oglrrt HD, VX, GB, L agent challenge for 1 hour. It provides an optional 
Persons! Joe Cooling System (PICS), and is functional as a system where tempcraturos range from oo 
to I00°F when 1lSed with the cooling system. The ITAP suit and oveJbood are cspable of being 
decontaminated for a minimum of 5 reuses, 2hours per use (1 hour at IDLH), after vapor and 
particulate contamination. After liljuid contamination IT AP suit will be decontsminated and held fur 
disposal 

The !TAP filbric is self-extinguishing meeting NFPA 1991. The filbric is also smtic dissipative and 
does not bold a charge sufficient to set off rmmitions and explosives in accordance with current 
Explosive Sarecy Board requirements. The fabric is light in color to n:duce opemtor solar beat load, 
and is cspable of being stored within the tempemture r.mge of oo to I 20°F. IT AP bas a minimum shelf 
life of 5 years. 
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COLLECI1VE PROTECITON EQUIPMENT 

TENTAGE AND SHELTEIIS 

FIELDED AND PRODUCTION ITEMS 

M20/ M20Al Simplified Collective Protective Equipment 

The M20/M20A1 SCPE is used to convert an interior room of an existing structure into a positive 
overpressure, NBC collective protection shelter where individuals can perfonn assigned missions 
without wearing the protective mask and overgarment The system comisti of a liner, protective 
entrance. filter canister. and support kit. The SCPE is a low cost method of transforming a room in an 
existing structure into an NBC conective protection shelter for command. cortrol. and communication 
(C'). medical treatment, and soldier relief functions. M20Al is a room liner for existing shelters. 
Components include a CB vapor resistant polyethylene liner that provides a protected area in an existing 
structure; a collapsible, protective entrance that allows entry to/exit from the protected area; a hennetic­
ally sealed filter canister, which provides filtered air to both the lioer and the proteedve entiance: and a 
support kit, which oontains ducting, lighting, sealing and repair material and an e1ectronically powered 
blower. 
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M28 SimpHfied CPE (SCPE) 

The M28 SCPE is a low cost method of ttansfurming a room of an existing structure into an NBC 
collective pro1ectioo sbell<:r fur command, control and communication (C'), medical treatment, and 
soldior relief functions. M28 is alin<:r fur !be TEMPER tent Components include a CB vapor resiotanl 
polyetbylene liner 1l1at provid<s a protected area in an existing structure; a collapsible, protective 
erruance tlJat allows en1ry 1n/exit fiom the protected area; a herme6::ally seaiOO filrer canister, l'llich 
provides fillered air to both the lin<:r and the protective -; and a support kit, which contains 
ducting, lighting, .....Jing and repair - and ao eledronically powered blower. A P"'"Piaoned 
product nnprovement (P'I) program to the M28 SCPE provides liquid agent resistant linm, 
pro1ective liners fur t-, interconnectors, and ao interfuce with environmental ooolrol units. The 
improved SCPE also allows more people to enter at one time. and protects hospitals under tents. 

Chemically Protected Deployable Medical System (CP DEPMEDS)-
DevelopmentJProduction 

The Army's CP DEPMEDS program is a joint eff«t with tile M Fmte to insert enviro~ 
controlled collective proll:Ctioo into cum:ntJy lielded h<>spitalsbelrers. The requirement is to be llhle to 
sustain medical operation for 72 hours in a chemical contaminated envlroJment. Environmentally~ con­
trolled collective protection is provided through the integration of M28 CPE. chemically protected air 
eoodilionors, 1reaters, - distribution aod lalrinee, and alarms sysrems. M28 CPE provides pro­
tection to existing TEMPER Tcn1> and passageways within the hospital. DEPMEDS ISO shelters are 
protecred through the replacement of existing sbell<:r seals with those tlJat are CB protected. The Field 
Deployable Environmental ConWI Unit provides CB proll:Ctive air condilioning aod the Army Space 
Heater provides CB proll:C1ive boating. Both environmental COD!rol writs ..-e clremically protecred 
through the adtition of a CB kit To sustain approximately 500 patients and stiff, cberoically protected 
latrines and water distribution systems have been developed 
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Cbemi<aUy/Biologically Hardened Air Transportable Hosp;tal (CHATII)- Produdinn 

The Air Force's CHATH progtam is a joint effort with the Army to enable medical personnel to 
deploy and setup in chemical and biological threat """" and operate in chemically and biologically ao­
tive environ:nents. CHA TH allows personnel to perfonn their hospital duties in a Toxic Free Area. 
CHATII upgrades TEMPER-based Air Tzansportable Hospilals (ATIIs) retaining the same medical 
equipment and personnel. CHATil uses existing and modified U.S. Anuy equipment to line the 
cun:ent ATH tents providing an airtight sb:lter. The Human Systems Prognun Office (HSCIYA) 
develOped a Cbemicallyfl>iologically llanlened Air Management Plant (CHAMP). The CHAMP 
filters chemically and biologically contaminated air, and :recirculates and filters interior sir to maintain a 
clean bospm.J standanl, provides heating, cooling. and over-~tion to the hospital. The 
CHAMP can be operated from standard electrical sources or from its own internal generator. The 
CHAMP comes equipped with an Automatic Transfer Switch (ATS) to maintain JX)Wer after Base 
power is shut off. The ATS starts the Diesel generntor after three seconds of power interruption. The 
CHAMP aJlows the CHA TH to be staged near warftgbters in the field in a bare base environment. 
The CHATII can be deployed in increments of 10, 25, and 50 beds. This flexibility of the CHATII 
system helps ensure the best medical care is as near to the crisis area as possible. 

CB Protected Shelter (CBPS) 

CBPS is a highly mobile, rapidly deployable shelter system designed to be used for Level I and ll fur­
want area medical treatmeut lilcil'aies and forwanl ""'!ical teams. CBPS also replaces the M51. The 
system is self-COII!ained and self-sustaining. The CBPS coruoists of a dedicated Mll13 Expanded 
Capaeity Vehicle (ECV), a LightweiJ!)tt Mulq>mpose Shelter (LMS) mounted onto the vehicle, a 300 
square foot airbeam supported CB protected shelter, and a High Mobility Trailer with a towed I Okw 
tactical Quiet Generator Set. The ECV and LMS transports a crew of four and their gear. All medical 
equipment required for the shelter is transported in the LMS or on the trailer. The CB shelter is rolled 
and carried on the n:ar of the LMS during transport. The CBPS is opgational within 20 minutes with 
a crew of four. All power required to support operations is provided by the ECV engine oc with the 
IOkw generator for limited power. The system is environmentally condDoned by a hydlaulically 
powered environmental support system. which provides filtered air, heating, air conditioning, and elec. 
lrical power. The system ~ presently in limited production 

COLLECI1VE PROTECTION SYSI'EMS 

FIELDED AND PRODUCTION ITEMS 

Shipboard Collecfu>e Protedion System 

Shipboard CPS is an integral part of the HV AC systems on new construction ships. CPS provides 
each protected zone on the ship with filtered air at an overpressure of2.0 inches water gage. CPS is 
modular and is based on a Navy-improved version of the 200 cfin M56 filter. CPS lnc:ludes filters, 
filter housings, high pressure funs, airlocks, """""" control valves, low pressure alarm system, and 
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Non-Medical Protection Programs 

personnel decootamination stations. The.e systems are being mstalled through both new ship 
constmction and the CPS Bacldit progmnl-

'' _-,-
•' ·-

RDTEITEMS 

Shipboard Collective Protection Equipmmt 

Rationale: 
• Navy Service-Uniljue requirement 

Key Requiremenls: 
• Provide protection against cheroical and biological t:brort agents 
• Provide a minimum of three year continuous opemtionallife 
• Provide more efficient, loDg lite filrem 
• Provide quieter, more efficient supply fims 
• Develop methods to counter new and novel threat agents 

Description: 
Shipboard Collective Protection Equipment (CPE) provides a contamination-free environment 
within specified zone boundaries lruCh that mission essential operations and lite sustlining 
fimctions can be perl"onned during or after a CB attack. The objective of this progmm. is to 
provide !'TQ-Planned Product boprovem- (P31) to the current Shipboanl CPS to decrease 
logistic costs by ""-""'<ling particulate filrer life, reducing shipboaro maintenance requirements, 
and provirling energy-efficient funs. The prognun develops improvements to existing shipboanl 
IlEPA and gss adsorber filte<s, supports long term shipboanl testing offilrer improvements to 

develop filter life database, and provides plans for backfitting existing non-CPS ships. 
Shipboard CPE is being installed on selected new construction ships. The Shipboard CPE 
program will transition to the JCPE program in FY03. 

· Joint Collective Proteclion Equipment (JCPE) 

Rationale: 
• Joint Service requirement 

Key Requirements: 
• Rapid insertion of !Wmology improvements to cxistiog equipment 
• Increased number of sheltem for COilliDIUld!control, medical, and =tlrelief areas 
• Imprnved shipboaro systems 
• Standardization of equipment 
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Description: 
JCPE provides needed improvements and cost saving standardization to currently fielded 
collective protection systems by using the latest technologies in filtration. shelter materials, and 
environmental f;ontrols to provide affmdable, lightweight, easy to opemte and maintain 
equipment. Inserting improved technology into cum:ntly fielded sy_,. will result in improved 
performance with reduced opetating costs. Standaroization of individual sy>tem romponems 
across Joint Service mission areas will reduce logistics burden while maintaining the industrial 
base. Taken both individually -and collectively. these tasks will improve NBC defense 
readiness for Joint Services by providing state-of-the-art, off-the-shelf solutions for ClD'l'enl:ly 
fielded equipment deficiencies. 

Joint Transportable CoUective Protection System (JTCOPS} 

Rationale: 
• Joint Savice requirement 

Key Requirements: 
• Protection against chemical and biological agents. toxic industrial materials, and 

radiological particulate matter 
• Use as a stand-alone structure or within existing structures 

• Ability to process pen;onnel through a contamination control area to a contamination-free 
area 

Description: 
The ITCOPS program is a new start program that will use new technology to provide relief 
from psychological and physiological st=ses during sustained operations in a contaminated 
enviromnent due to wearing full individual Protection Equipment. ITCOPS will be a modular 
shelter system that w;n provide the ability to j)lUCe'S contaminared peiSOMe1 through a 
Contamination Control Area into a Toxic Free Area, and will be expandable to meet changing 
mission needs. It will allow collective protected vehicles/vans to be connected for safe 
peiSOMel ingress/egress. The sy>tem will include air fil1111tion, envirorrnenllll oon!rol, and 
power generation elements. ITCOPS will be used for a variety of mission scenarios to include 
command and control, rest and relief, billeting and medical treatment. 

GENERIC NBC FILTERS AND 
COLLECTIVE PROTECTION FILTRATION SYSTEMS 

FIELDED AND PRODUCTION ITEMS 

Generic, high volume air flow NBC filter.;, and CP filtration systems exist that are curre:ntly 
instalied on a wide variety of applications. These CP systems are modular and have been applied to 
numerous vehicles, vans, mobile shelters, and fixed sites. 
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QENERICNBCFlLTERS 

NBC filters are U5ed to remove Nuclear and Biological particulates and Cl!emical aerosols and vapO<S 
from the air supplied to collective protection systems. 

M48/M48Al 

The 100 cubic fuot per mioute (cfin) filter;, used in the M1Al/A2 Abrams tmk, M93 Modular a,~ 
lective Protection Equipment (MCPE), CB Protected Shelrer, and Paladin SelfPropelled Howil=. 

M56 

The 200 clln filter is used as the basic filter set in the MCPE and in Naval applicatioDS. It can be 
stach:d to oblain filtration ofhighec air flow-~ 

600 cfm and 1200 clln Stainless Steel Fixed Installation Gas Filters 

These filters an: used in fixed site applications wbere high volumes of air flow are required. They can 
be stacked to provide higher NBC filtered air !low -·· Particulate filter would be procured 
separately. 
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GENERIC NBC CP FILTRATION SYSTEMS 

The following are modular NBC CP filtration systems which are applied 10 a wide variety of 
applications. They consist of an NBC filter, motor/blower unit, housings. and integr.ttion 
housings/ductwork. Some can be integrated into environmental control equipment. 

M8A3 Gas Particulate Fllll>r Unit (GPFU) 

The 12 cfin system provides air to annored vehicle crewman ventilated facemasks. i.e., M42A 11A2. 
Used m Mll3 Annored Personnel Canier variants and USMC AA VP7Al amphibious vehicle. 

M!3AlGPFU 

The 20 cfin system provides air to armored vehicle crewmen ventilated facemasks, i.e., M42A IIA2. 
Used on tbe MIAI/A2 Almuns tanks, Bmdley Fighting Vehicles, Multiple launch Roclret System 
{MLRS), tank transporter, and other vehicles. 

Modular Colkctive Protection Equipment (100, ZOO, 400, 600 cfm Systems) 

Modular Collective Protection Equipment (MCPE) consists of a family of related end items from 
which mxlules can be chosen and combined lo meet the unique demands of individual systems. These 
end items employ common parts and mountings and interchangeable connections and accessories to 
the greatest extent possible. MCPE provides collective overpressure to a wide variety of mobile 
shelteis and vans. It uses the M48 NBC fdter in the 100 din system and the M56 NBC filter in the 
others. 
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AnnexD 
Decontamination Programs 

Table D-1. Decontamination RDA Effurts 
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FIELDED AND PRODUCTION ITEMS 

M291 Skin Decontamination Kit 

The M29! (shown in use) consists of a wallet-like flexible 
canying pouch containing six individually scaled foil packets. 
Each packet contains a folded non-"WOven fiber applicator 
pad with an attached slnlp ha,odle on one side. The pad. 
contains a reactive and sorptive resin polymer mixture. The 
kit enables warfigbten; to remove, neutnilize, · and destroy 
chemical and biological warfare agrots on conlaminated skin. 
The kit is carried in a pocket of the Battle Dress 
Ove<garment (BDO). 
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The M295 (shown in use) 
consists of four individual 
wipedown mitts, each en­
closed in a soft. protective 
packet. The packet assenr 
bly is designed to fit com­
fortBbly within the pocket of 
a BDO. Each wipedown 
mitt in the kit is COllllrised of 
a decontaminating sorbcnt 
powder conlaincd widrin a 
non-woven polyester 

M295 Equipment Decontamination Kit 

material and a polyethylene fihn backing. In use, sorbent 
powder tium the mitt is allowed to flow freely through the 
non-woven polyester pad material. Decontamination is accorrptished through sot}ltion of 
contmnination by both the non-woven polyester pad and by the decontaminating sorbent powder. The 
M295 enables the warfightcr to perform basic decontamination to remove, neutralize. or destroy CB 
warfare agents and toxins on contaminated personal and load bearing equipment 

COMBAT EQUIPMENT, VEIDCLES, AND AIRCRAFT 

FIELDED AND PRODUCTION ITEMS 

MlOO Sorbent Decontamination System 

The reactive sorbent decontamination system provides a simple, rapid, and efficient system to 
decontaminate small and individual issue items of equipment It is effective :in all environments. is less 
corrosive, and presents a lowered logistica burden through improved shelf lifi: and reduced special 
handling and strnage needs. The MillO system uses a ca1alytic component that reacts with the 
chemical agents being adsorbed; this eliminates the potential hazard crea1ed ly the off-gassing of 
agents from used adsori>ents. 

ABC-Mil Portable Decontaminating Apparatus 

I 

The 1·1/3 quart capacity Mll :is used to spray DS2 decontaminating solution onto 
critical areas (i.e., frequently used parts) of vehicles and crew served weapons. The 
Mil consists of a steel cylinder, a sp111y head nssembly, and a small nitrogen 
cylinder (ahout 3" long). The refillahle Mil can produce a spray 6 to 8 feet long, 
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and cover an area of about 135 square feet The Mll iB CUJ:J:6rtly used on tanks and other systems 
where the larger M13 ~Apparatus, Portable (DAP) cannot be effi:ctivcly otowed. 

Ml3 Deeontaminating Apparatus, Portable (DAP) 

The man portable Ml3 consis1s of a vehicle mounting lnacket, a pre-tilled fluid containor COlllaining 14 
lill:rs of DS2 decontaminating solution, and a brush-tipped pumping handle connected to the fluid 
container by a hoae. The fluid container and brush bead are both disposable. The M13 can 
decontruninate 1,2DO square feet per fluid container. The combination of spray pmnp and brush allows 
personnel to decontaminate hard to reach surfuces, and remove thickened agent, mud, grease and other 
material. 

ABC~M12Al Power Driven Decontamination Apparatus (PDDA); SkkJ..Mounted 

The M12Al oonsisls of three main co!IlpOilds: a pump unit, a 500 gallon tank unit, and a 600 !lallon 
per hour liquid that water heater. The Ml2Al is a flexible system that can be used for pmposes such as 
de- icing, the fighting with water or foam, water pumpjng and transport, and personnel sho,.;.g in 
addition to equipment and area decontamination. The M12Al can pump SO gallons of decontaminating 
solution per minute through both of i1> hoses. The integral shower assembly provides 25 shower heads. 
The Ml2Al is typically mounted on a 5 tJn truck fur !actical mobility, but can be dismounted to 
fucilitate air transport The USMC bas replaoed the Ml2AJ PDDA with the Ml7 series Lightweight 
Decontamination Apparatus. 

M17 Series Lightweight Decontamination System 

The Ml 7 series Lightweight Decontamination System (illS) is a portable, lightwcight, compact engine 
ddven pump and water healing system. The system is used during decontamination operations. The 
LDS is capable of drawing water fium any source and delivering it at moderare pressure and controlled 
temperatures. The system has an acceSSOIY kit with hoses, spray wands, and personnel shower 
hardware.lt also includes a collapsible water bladder. 

Ml7 MCHF Lightweight Decontamination System (LDS) 

The M17 Marine Crnps Heavy Fuel (MCHF) LDS is a portable, lightweight, compact, engine-ddven 
pump and moltifuel. fired water healing system. The system is capable of perfomling the same hasty 
and deh'berate decontamination prooedures as required of the M17 series LDS. All components can 
be moved by a four-man crew, and can be operared using Mi1iracy Standerd Fuels (diesel fuel, JP-8, 
etc.) It can decontaminate both sides of a vehicle or aircraft simultaneously, and can decontaminate 
personnel, equipment. and other materiel without an external power source and in coordination with a 
watertank or natural water resource. 

M21/M22 Modular Decontamination System (MDS) 

The MDS provides the warfighter an improved capability to perfonn detailed equipment decontam­
ination on the battlefield. 1he system replaces current methods of decontamination application (ie., 
mops and brooms or with the portable M13 Decontamination Apparatus), which are time consuming 
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and labor intensive. The MDS improves effectiveness, reduces water usage, reduces equipment 
processing time, and is less labor intensive. The MDS consists of an M21 decontaminant 
Pumper/Scrubber module, and M22 High Pressure/Hot Water module. The M22 deliven~ DS2 or 
liquid field expedjent deeoiiaminants and is capable of drawing lire decontaminant directly !rom a 
container on the ground while mounted on a trailer. The M22 provides hot water up to 3000 psi at a 
rate of 5 gpm with the capability ofhigh volwne cold water and detergent injector. It is also capable of 
drawing water !rom natm>l and urban water soun:es (such as fire bydrnnts) and defivering it at variable 
and adjustable p==s, temperatures, and flow mtes. Each module (M21 or M22) may be 
transported or operated from a 3/4-ton ttailer towed by a MI037 High MoOility Multipurpose 
Wheeled Vehicle (HMMWV). 

COMBATEQUIPMENT,VEIIICLES,ANDAIRCRAFI' 

RDTEITEMS 

Joint Service Sensitive Equipment Decontamination (JSSED) 

Rationale: 
• Joint service tequirement 

Key Requirements' 
• Non-aqueous based decontamination systems for sensitive equipment and vehicle interiors 
• Capable ofbcing used in both mobile and fixed~sites 

Descripticm 
Provide a first ever capability to decontaminate chemica] and biological warl'are agents and 
toxins from sensitive electronic, avionics, electro-optic equipment, and vehicle interiors. Its use 
must be compatible with and not degrade sensitive rnateria1s or equipment It must be opern.tor 
safe and offer protection from off.. gassing and direct liquid exposure during decontamination. 

Jolnt Service Fixed Site Decontamination System 

Rationale: 
• Army, Air Force. and Marine Corps requirement 

Key Requirements' 
• Provide restoration capability at fixed site locations 
• Provide improved/state~o:f:.the-art NBC decontamination equipment 
• Provide non-hazardou..o; and environmertally safe NBC decontaminants 
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The Joint Service Fixed Site Decontamination prognu:n is a joint effort. The system will 
provide a family of decontaminants and applicators to provide the capability to decontaminate 
ports, airfield. and rear~area supply depots, and includes personnel and casualties with open 
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Decontamination Programs 

wounds. In FY02 the progmm name will officially change to the Joint Service Family of 
Deconlamination Sysrems (JSFDS) to better reflect the approach to meeting the program 
requirements. 
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AnnexE 

Joint Medical Chemical, Biological, and Radiological Defense 
Research Programs 

The Joint Medical Chemical, Biological, and Radiologioal Dcfi:nBe Research Progmms are 
addressed in three sections of this annex. Section E.l addresses medical chemical defense research, 
SQCtion E.2 addresses medical biological defense research. and section E.3 addresses medical 
rndiological defeme resean:h. 

Table E-1. Medical Chemical and Biological Defense RDA Efforts 

Category Nomendalure ·- """ USAF USMC USN 
Medical - Antidote Treatment Nerve Agent Aulo!nj8c!or """" Jomt Jon< - Jnlnt 

"""'"~' 
- CCin>ru\s.antAntldoW for Necve Agents """"" ..,., Jo!M ""'' Jomt 

Defense -Skin AdVanced Anlloonvulsant System AtJIE Joim Jofnl ""'' Joint 
- Cyanide Pretreatment AtJIE Jorn ..,.,, 

""'' "''"' - Mecllcal Aerol;oJized Nuve Agent Antidote Flakled Joiot JoW Jomt -- N&!\<e Agent Pretreatment, Pyridostigmhe A""" Jolot - Jolot J""' 
- Sldn Exposure Reducllon: Paste Again!Ot 01em!1:al """""""' Join! Jomt Jont -War1are Agents (SERPACWA) 

, Active Ti!: s~~nt RDJ< .,... 
"""'' Joint" Joint" 

• Chemical ent P ylaxes AtJIE -""" .~omr Jotm" Jotm" 
M-1 - An1hrall Vaccine Adsorlled Productkm JoOrt Jol.r Jolnt J""' 
Biological • Clostrid;.un Botulinum Toxins Medical Dafense System AtJIE _,. Joint" -"'"" J-

""""" - Next Gener.allon Anthrax Vacclns AtJIE ..,.,. .tomr ..,.,.. 
""""' -lr!;lroved Plague vaccine AtJIE Joil!" Joint' """ Joint' 

- Ricin Vaccine AtJIE ...,, - Jo"t J"'t 
• Sma!!poK Vacdne (cell cui~ cl.el'ived) AtJIE """' Joint' - -· - Staphyloeoceus Enterotoxil'l Vaedne """' .., .. Joklt - Jotot 
-Tularemia Live Vacdne ROTE Jomt Joiot - -• Vsnezuelan Equine Encephalffis VacQne """' Jolm" Jo!rtl• 

~· 
J-

• Joint Biological Agent Identification and Diagnostic ROTE - ..... """' Jotot 

'""~ 
Joint; Joint Sarvloe raqulrement Jolnr=Oraft. Joint Service reqLlrlmlent 

E.!.! Fielded Products 

Advanceo in medical research and development (R&D) significantly improve the war:ligltling 
mission by sustaining unit effecti""""' 1hrough oonsetVing the figh1jng sttength of our forces and 
supporting the nation's global military stmtegy, which I<qUire< the ability to effuctively d.p!oy and 
opernte. Medical R&D products (materiel and non-materiel solutions) provide the fuundation 1hat 
ensures the fielding of a flexible, sustainable, modemized foo:e """"' the spectrum of conJlict and in 
lhe full breadth and d.plh of the balllefield. Overcoming medical threats and extending human 
per:furmance have provided a significant increase in milituy effectiveness in the past and present the 
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potential for future enhancement of militaiy opemtional effectiveness. Following are fielded medical 
chemical defense ilm1s, including pbannaceutical~ materiel, and technical infonnation and guidance 
(with initial fielding date shown.) 

Pharmaceuticals: 
• Ncrve Agent Antidote Kit (Marl< 1), !983 

• Skin Decontamination Kit (M291 ), 1990 

• Ne<ve Agent Pretreatment (Pyridostigmine ), 1987 

• Convulsant Antidote for Nerve Agent (CANA), 1991 

• Medical Aerosolized Nerve Agent Antidote (MANAA), 
1994 

Materiel: 
• Test Mate® ChE (Cholinesterase) K.it,1997 (shown). 
• Resuscitation Device, Individual, Chemical, 1990. 

MARK I, M291, NerYe Agent Pretreatment, 
andCANA 

• Decontaminable Patient Litter (NSN 6530-01-380-7309), 1991. 

• Chemical Warfare (CW) Protective Patient Wrap 
(NSN 8415-01-311-7711),1991. 

• Computer-Based Perfonnancc Assessment Battery, 1993. 

• M40 Protective Mask Vision Com:ction (optical inserts). 

Deconraminable Patient Litter ttnd 
CW Protective Patient Wrap 

Technical Information and Guidance: 
• Taxonomic Work Station, 1985. 
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• U.S. Anny Medical Resean:b Institute of Chemical Defense (USAMRICD) Technical 
Memoranda on Chemical Casualty Care, 1990. 

• Field Manual (FM) 8-285, Treatment of Chemical Agent Casualties and Conventional 
Military Chemical Injuries, 1995. 

• Field Management of Chemical Casualties Handbook, Second Edition. July 2000 
• Technical Bulletin (TB) Medical (MED) 296, 1996: Assay Techniques for Detection of 

Exposure to Sulfur Mustard, Cholinesterase Inhibitors, San·n, Soman, GF, and Cyanide. 
• Compact Disk- Read-Only Memory (C[).ROM) on "Management ofCbentical Warfare 

Injuries," 1996. 
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• Medical Management of Chemical Casualties Handbook, Third Edition. July 2000. 

E.1.2 Medical Cbemlcal Defense R&D Acemnplishments 

The medical chemical defense R&D technical barriers and acoomplishmeiJts during FYOI are 
grouped by medical chemical derense s1Iategies, which include: 

• Pretreatments. 
• Therapeutics. 
• Diagnostics. 

Today's chemical threat, however, is not restricted to commonly aocepted classical agents, 
such as vesicants [sulfur mustrud (liD)], neiVe agents (scman, sarin, tabun, and VX), respiratOiy 
agents (phosgene), or blood agents (cyanide). Potential adversaries may develop novel threat ag-. 
Additionally, the potential for ttansient or sustained systemic toxicity from low dose exposure{s) to 
chemical warli!re ag- must be thoroughly investigated to delennine the potential dfect on Service 
members. Tbe ability to provide timely and dfective medical oounlomleaSUreS to new threats depends 
upon maintaining a high level of teclmological capability. Su.1aining and enhancing this teclmological 
capability is dopendent upon the confurued support of a robust progmm investigating basic 
pathophysiological mechanisms which, in tum, oontnbutes to tho knowlodge and database upon which. 
new, innovative, and improved diagnostics, pretrealments, and thernp.ies are based. 

Countermeasure strategies to the classic and novel threats include plmmaceuticals, medical 
equipment, specializ<xl ma!eriel or medical procedures, and ooncepts for tiaining, doctrine, and 
organi:zation. Medical countermeasures are designed not only to prevent lethality but also to preuve 
and sustain combat effectiveness in the face of combined threats from chemical and conventional 
munitions on tho integmted battlefield by: 

• Rapid diagnosis of chemical agent exposure. 
• Prevention of the effects of chemical agents (e.g., prophylaxes or pretreatment). 
• Far-forward treatment upon exposure to chemical warfare threats (e.g., antidotes). 
• Chemical casualty care (e.g., thempy and management). 

Medical chemical defense research directly conducted or sponsored by the Unhed Slates 
Army Medical Research and Materiel Connnand (USAMRMC) labo<atories yielded the following 
accomplishments in FYO I: 

Resetll"ch Category: Pretreatments/Prophylaxes 

Tbe oonnrenneasnres, technical barriers, and accomplishments in the medical chemical defense 
rese:uclt category of pre1reatm- are outlined below. 

Countermeasures: 
• hnproved Skin Expnscre Reduction Paste againat Chemical Warfure Agmtts (SERPACWA) 

by incmpomtion of active moieties that detoxiJY the chemical agents 
• Pretreatment regitoen that protects against rnp.id action and incapacitsting dfect of chemical 

threat category of nerve agents and fourth generation nerve agents. 
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o Phannaceutical and biological pretrealments, treatments, antidotes, decontaminants and 
protectants. 

Technical Bam·ers: 
• Lack of pretreatments and/or antidotes that are quick acting, long lasting. easy to carry and 

use on the battlefield 
o Lack of appropriate experimental model sy.terns to predict pretreatment or treatment efficacy 

and safety in huniiiil& 
• Lack of detailed molecular model of Fourth Generation Agents to undeiStand the mechanism 

of their unique chemical properties and their effects. 
• Potential perfmmance decrement with pretreatment is being investigated 
• Lack of a capability to provide forensic diagnostics for chemical threats. 

Accomplishments: 
The detailed acoomplislunents that fullow are dmwn from the basic resean:h, applied 

research, and concept explomtion related to the development of pretreatments. 

E-4 

• Modified several modules in the active Topical Skin Protectant (aTSP) Decision Tree 
Network (DTN) to allow more effective efficacy evaluation comparisons with SERPACW A. 

• Investigated 158 candidate active moieties in over 350 formulations as part of the aTSP effort. 
• Demonstrated significantly improved efficacy over SERPACW A by 17 active moieties against 

sulfur mustard (liD) and 15 active moieties against soman. 
o Identified a funnulatioo containing a polyamine as the lead aTSP candidate with demomtrated 

efficacy against sulfur mustard and soman in both in vitro and in vivo models. 
• Filed 9 patents descnbing a TSP develOpment. 
• Idmtified several QU'Klidate active moieties that would be useful in a multiple layer protective 

system as part of the aTSP research effort. 
o Dotamioed that Oltrapmz, a stimulator of glu!Jllhione-S-transfe!liSe, had no protective effect 

agaimt HD cytotoxicity in human epideonal kemtinocyte (HEK) cells. 
o Demonsbated protective efficacy of heparin management test (liM!), mesna and olvanil 

against HD-induced biochemical changes in lung lavage fluids 
• btitiated studies of liposome encapsulated drug delivery. 
• Identified Colm Fraction IV from blood as a good source for obtaining large quantities of 

purified human buty!ylchohnesterase (huBuCbE) suitable for use as a bioscavenger for 
mganophospha!e (OP) poisoning. 

o lnititiated the purificajjon ofhuBuChE from 100 Kg of Coho fraction IV paste contsining -12-
15 g of enzyme, resulting in 5 g of purified enzyme. 

• Five hundred milligrams of purified huBuCbE was provided to the Netherlands ()rgani23tion 
(TNO) labs for toxicokinetic and toxicodynarnic studies. Of this, 200 mg was conunitted for 
neutron scattering studies and approximately 300 mg will be used for testing safety, toxicity, 
and efficacy as a bioscavenger in mice and non-hmnan primates. 

• Determined the effectiveness ofhuBuChE as a single pretreatment drug against OP nerve 
agents in non-human primates and observed no performance decrement. Continued to 
develop joint program comprising WRAIR, USAMRICD, Medlmmune Inc., and the National 
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Institute for Drug Abuse (NIDA) tAJ prepare~IOOO<loses ofhuBuChE from Cohn Fmction 
IV in compliance wilh .,.-Good~ Practices (cGMP). 

• lnvestigared 1he role of amino acid resMlues in the reaclivatian ofDEPQ- and MEPQ-inhihilro 
mouse acetylchnlin- (AchE) and huBuChE by TMB.., To<ogonin, 2-PAM, and HI-6. 

• Demons1Ial<d that phosphotyl OKhnc inhibition occurs during reaclivatian ofDEPQ- and 
MEPQ-inhibitod AChE by TMB. and Toxogonin, but not HI-6. Reactivation of both DEPQ­
and MEPQ-inlubited AChE was accelerated in the P"""""" of organophosphcrus bydrolaae 
(OPH) aod lhe AchE was ahle tAJ hydrolyze phcspho<yl oKimes fOl'l'l>::d during reactivation. 

• A full.. length eDNA clone fur 1he mature telrameric subunit ofbovine bmin AChE was 
expr~ed in Chinese Hamster ovary cells (CHO) as well as HEK. 293 cells to generate the 
telrameric foon ofbovine hmin AChE. 

• Tnmcated 1he full-length eDNA clone forfue ma!ure "'"'""eric subunit ofbovine bmin AChE 
at the C-tenninus to Qbtain a 1745 base pair eDNA clone for the monomeric subunit of 
bovine bmin AChE. 

• Detennin<d crubohydmte struclln'es of eight of nine site-specific glycopeptidos derived fium 
human bU;y!yidlolim:s""""; three of four site-specific cmbohydrare structures of bovine 
serum AChE; and three of eight site-specific carlx>hydrate structures of equine BuChE. This is 
an important step to elucidating the requirements for prolonged circulatory time of 
cholinesterases. 

• Initiated investigations on the use of a lipooome-mediated delivezy system fur the transfection 
oflwBuChE gene into lungs. 

• Developed High PetfOllilllllce Liquid Ouumatography (HPLC) techniques to purifY 1he 
custr>m peptides designed for falgeting aod aiding pecetmtion ofliposomes wi1h BuChE gene 
to mouse lung cells. 

• Elucidated 1he amino acid residues thet controlfue binding ofaDti-Alzheimer's drug, 
galanthamine to ch<>linesterases (ChEs) and demonstrated that galanthamine intemcts with the 
active site of ChEs. 

• Synthesized and evalnared eight merine-related hetero- and homo-bivalenl Hgands as 
candidate pretreatment drugs for protection against OP toxicity (m oollabomti.ori with Sienna 
University, Italy). 

• Synthesized and evalnared the ODti-cholinesternse properties of the hybrid analog of AChE 
inlubitors, hupeizine A and hupeizine B (in ccllahorntion with GrorgetDwn University, 
Washington, DC). 

• Demonstrnted thet hopenine A provides neuroprotection against oxiderive stre,s in rodent 
cerebella and forebrain neurons. 

• Detmnined thet Sodimn channel blocl<ets and hopenine A provide differential 
oeuroproteotion against hypoxis or glutamate mediated nemutoxicity in primluy cultures of mt 
cerebella neurons. 

• Showed that hupenine A modulated m1d decreased 1he neurotoxicity indnced by b-mcy!oid in 
primmy neurons. 

• Initiated telemetry study of animals tAJ evaluate nouroprorective componnd efficacy by 
measuring EEG, ECQ, h<art rates, blocd pressure and respiratory mtes. 
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• Quantified and correlated hupen:ine A effects on cholinesterase levels in brain, blood and 
other tissues in rats after low, medium and near lethal doses ofhupeizine A 

• Dewnninoo that huperzine A protects against NMDA-induced lethality in tats. 
• Detennined pharmacokinetic pammetet> for (-) huperzine A in zat aerum. Isolated and 

structurally chamcterizedthe major huperzine A me1abolite from zatliver and serum. 
• Developed isolation methods and sensitive HPLC-based assay for pyridostigmine bromide 

measurements from human plasma in support of the Pyridostigmine Bronride Integrated 
Project Team FDA submission effort. 

• Designed and syntltesizl:d a new series of COIIlpOllDds nazru:d pyridophens to achieve binacy 
prodrugs to preferentially inhibit AChE over BuOlE, while still retaining the muscarinic 
~eptor antagonism of apropben. 

• Developed the use of a viability assay (ProC!u:ck"""; Inrergen, Inc.), containing no hazardous 
components that can detect 2-chloroethyl ethyl aulfide (CEES; halfmus!md)- induced viability 
changes in as few as 1000-3000 leukocytesJml. 

• Determined that human whole blood exposure to CEES vapor (1.5 mWIJmin) for only 15 
minul"' (total CEES dose of22.5 mg) significantly t!ecr=ed totallealrocyte viability 
compared to controls. 

• Dernonslmted human whole blood exposure to CEES vapor ( 1.5 mgi!Jmin) from 15-60 
rniiUes (total CEES dose of22.5-90 mg) resulted in .Jmilartotalleukocyte a:ll counts relative 
to controls, even when viabi.lity was significantly reduced. 

• Identified reductions in the number of human whole blood lymphocyte. with cell surface 
m:ukers CD3, CDS or CD45 as an indicator of CEES (30 min; 1.5 mgi!Jmin; total CEES 
dose of 45 mg)-induced damage. 

• Established a cooper.Uive: research and development agreement with Emmy University to test 
the leukocyte-protective effect ofpolyoxometalates in the presence or absence of other 
po<enlial vesJcam antido><s following exposuze of human whole blood to CEES. 

• Initiated a non-human primate (Rhesus monkey) medel study to assess the effects of lluBuChE 
on complex cognitive tasks (Serial pmbe recognition and taigeting) as part ofthe OP 
prophylactic countermeasure research effort. As part of this same effort, developed a nKJIL<Oe 

behavioral and n:flex assay to evaluate novel estetase cornpounck in nonnal and genetically 
modified (knockout and transgenic) animals. 

• Developed a rodent model to assess the effects of low dose (sub-clinical) exposure to OP 
nerve agents that evaluai<S general bebaviontl perfonnana: and cognitive ability with emphasis 
on acquisition of new tasks. 

• DeterminOO in tats that AChE inlu'bition following repeated low-dose VX exposure was highly 
correlated between different brain regions but less so between brain and RBC. Found that 

measures indicative of general CNS energy systems (e.g., cortical Na.. K·ATPase) were not 
significantly-

ReseiU"ch Categorv: Theraeeudcs/JJillgnosties 

The countenneasures technkal barriers, and accomplishments in the medical chemical defense 
research categOI)' of therapeutics/diagnostics are outlined below. 
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Countermeasures: 
• Products that moderate or improve healing of veskant injucy. 
• Medical countenneasures to minimize lethality, morbidity, and incapacitation caused by 

chemical warfare agents (CW As). 
• Specific casualty management teclmiques to improve survival and minimize lost duly time. 
• Pharmace.rticallbiologi.cal antidotes, or decontaminants/protect:ants. 
• Diagoostics fur the effects of exposure ro mpidly acting nerve agents, vesieents, cyanide, and 

Fourth Generation Agents. 

Technical Barriers: 
• Need fur quick-acting and long-lasting antidotes that are <kplcyllble. 
• Lack of appropriate experimen!lll model systems fur treatment efficacy and safely in humans. 
• Need for detlliled molecularmedel ofFcurth Generation Agents ro ll!ldeistmd the origin of 

their unique chemical properties. 
• Lack of simple and sensitive field-portable diagnostic assays for CW A exposure. 

Accomplishments: 
• Evaluatfd the release oflung immune products in response to in vivo mustard exposure to 

better define lung iiUUIY and the potential fur thOil!peutic ag<:n1> to prevent cellular damage. 
Observed !bat, for peroxidase reactions, redueed glutathione (GSH) demOMmted a greater 

response. Regaroing cylvkines, the inl1annnatocy mediaror MIP2 was released more than 
interleukins 4 and 6. 

• Completed lasting of colony stinndating mctor (CSF) in African Green Monkeys and sb:>wed 
ef!icacy by CSF against IID-indcced leukopenia. 

• Studies were conducred on fi.....6 expression and secretion and structural dtaoges following 
HD exposure ofHEK. While ELISA data show an HD-in.duced increased secretion over 24 
h, mRNA data present wave -like patrems. NMR data clearly show the unfulding of the n.-6 
glycoprotain This is releted to disappearance of one of the two disulfida bonds in n.-6. 

• Modified the mouse ear drug screen model by lowedng the dose ofHD to prodnce a model 
with increased sensi!My. 

• Sevend procedures for ilthibtling apoptosis resulted in reduedon of cyrotoxichy following liD 
expo'""' of cells in culture. 'I'll= include the calmodulin antlgonist W &, an andhody against 
the Fas receptor (CD95) and a general caspase inhibitor Z-V AD. 

• Identified tiealments (2-deoxyglucose, fructose +/- OjsA, and elevated glucose) that can 
increase mitochondrial metabonsm but not neuesaadly prevent loss of viable cells caased by 
HD exposure. 

• Demonstrated concentration dependent inhibition of al-antitrypsin, the primary protease 
inlubhor at the epidonnal-dennal junction.Dernoustrated, using inhibirora and antisense RNA, 
no involvement ofPLA2 in HI>-induced amino acid release. PLD does seem to be involved. 

• Demonstrated increased expression of caspase 3, CD95 (Fas recepror), and incraeellular IL-8 
in HEK fOllowing liD exposure. 

• Suppressed (dose <kpendent) IID-indcced n...s and improved cellular morphology in HEK 
using the synthetic analogue oftetrnbydocanoahinol ('IHC), CTI. 
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• Identified several apoptosis inhibitors (dithiocarbamates, aurintricarboxylic acid and caspase 
inhibitors) that protect against HD cytotoxicity in HEK with best protection applied 3h post­
HD exposure, using combinations. The 48 and 96 hour toxicities were identified as more 
sigDiiicant than at 24 hours. 

• Demonstrated various micro-pathological changes n;sulting from exposure to HD. 
• Identified in HEK. that a substantial reorganization and 25% decrease in a6b4 and laminin-5 at 

1 hour post exposure to 400uM HD. 
• Demonsttated that HD and nitrogen mustaid (HN2) degntdes laminin-5 in HEK. 
• Identified alrerations in actin, tubulin, and kemtin and high molecular weight aggregates 

involving k-14 as a result ofHD exposure. 
• Identified SAPK/JNK, p38, and NF-kB 3 to be important signaling pathways and that 

phannacological inhihition of p38 or NF-kB pathways significantly redoccd the IJD. induced 
cytokine response. 

• Demonstrated that HD- induced cell death may occur through down· regulation of a specific 
regulato!y pathway controlled by the gene Akt or PDKl, its upstream effector. 

• Developed a method fur removal ofGD (soman) finm blood in order to quantifY the 
pytidostigmine-spared cbolinesterases. 

• Developed methods to determine coefficients of distribution of acetyl and butyiyl 
cholinesternses in guinea pigs, mice, and other species of animals in blood, brain, and other 
tissues. 

• ~ted that pytidostigmine inhibited binding to the muscle ACh reeeptor (mAChR) but 
not to the nerve ACh receptor (nAChR). Also showed that DEET, an insectickle, did net 
affect mAChR hinding but that it did non-competitively inlubit nerve AChR binding. (b. 

exposure ofmAChR and nAChR to the compounds yielded no enhancement of inhibition. 
• Demons!Iated that pytidostigmine inhibited purified aoetylcholinesterase (AChE) more 
~tly than butyrylcholinestelase, while DEET partially blocked the inhibition ofhoth 
enzymes by pyridostigmine. Pennethrin (an insecticide) emulsion did not penmb binding at 
either receptors nor inhibit ChEs. Therefore, it appears that there should be no correlation 
between cholinetgic functions and the exposure to DEET, peonethrin, and pytidostigmine 
bromide. 

• Demonstrated a protective ratio of 15.7 for polyurethane sponges (combination ofHI-6 and 
extmcting edditives) to decontaminate SOOUI-exposed guinea pig> (LD,.. ISS mglkg). A 
protective ratio of ahn~ 25 was obtained in VX contaminated guinea pigs (LDs0, 3. 3 7 
mglkg). 

• Iniliated the development of enzyme-coupled assays to rapidly detect mustargen (generic 
name mechlorethamine, MSD, mustine, or nitrogen mustard) and HD using a visible or 
fluorescent indicator. The enzymes, choline oxidase and horseradish peroxidase, have been 
successfully immobilized on polyurethane prepolymers, making the reaction suitable for long~ 
tam monitoring of this CW A. 

• Demonstrated a dose-dependent reversible coupling of soluble AChE to the macroaffinity 
sponge polymer for purification of the AchE using a new scheme to synthesize a spacer~ ligand. 



• Detem>ined !he enzymatic rote cons1lmts (kcat and KM) fur soluble OPH and OPH 
immobilized on polyallylamine cctton fur both pmaoxon and demeton-S. This repments a 
more stlble form of cotton (SHIR, Phase II). 

• Demonstmred the abilicy of polyurethane immobilized OPH and OPH-AE, a modified OPH, 
to detoxify a wide varicly of pesticides (OP surrogat<s). (SBIR, Phase II). 

• Delellnined that magnesium sulfilleand lhenilrone PBN (N-tert-Buty~alpba-pbenylnitrone) 
were ineffective in reducing neuronal damage subseq=tt to soman-induced status epileptious. 

• Initiated a modified model study fur inv.:.tigaling less severe neuronal damage that may be 
moreamenableto~drug trealml:ntwhile increasing ~and reducing 
mmbidity of animals. 

• Detem>ined that !he scavocger dihydrolipoic acid pmtec1s cultured neurons from oxidative 
stress in vitro, but 1he addition of the nitrone free radical spin trap PBN (N-tert-bul.yl-a.­
pbenylnitrone) subslantiolly enhanced neuroprotection. 

• Deleilnined that increasing endogenous,_, ofnatunilly occuning lipoall:S followed by 
supplementiligwith spin trnpping nilronea may constitu1e an effective~ sttat<:gy 
based upon in vitro and in vivo studies. 

• Initiated pilot studies in rats to determine whether the neuroprotection offered by rlexanabino1 
(HU-211) will reduce behavinnd defici1> reducing from soman-induced status epilepticus as 
measured using the active avoidance pamdigm. 

• Derermined that HU-211 protects against soman-induced excitotoxicity but appears to have 
no effect on the vasogenic-related damage seen in the tbalamus. 

• Determined a relationslrip 1xtwe:en lesion volume and certain frequency bands of the 
electroencepbalogmpbic recording devioe at specific time intervals that oan confulently predict 
impending bmin damage following soman-induced seizure activily. 

• Developed a ooo-co~ mathematical model to deticnbe !he level of protection 
provided by stoichiometric scavengers against nerve agents. 

• klantified a new oxime that produced better survival !han 2-PAM or lll-6 against foUith 
genexation agents (FGAs) in goines pigs. 

• ldentiikd a new oxime that provides better reactivation. ofFGA-inhibited AOill than 2-PAM. 
• Initimed studies of the relationship between the ooomence of coma and neuropathology in 

goines pigs exposed to FGAs. 
• klantified fuur anticonvulsants that tenninaled seizures induced by FOAs at doses 2-10 fold 

less than diazepam. . 
• Identified tl1ree anticonvulsants that terminated seizures induced by FGAs at times 4-5 fold 

earlier !han diazepam. 
• Initialed studies of the effects ofFGAs on respimtory dynamics and lung biochemistry of 

goines p;gs. 
• Developed a new in vitro model to screen for better oximes using human AChE. 

Detennincd that steroidal eye drops (prednisolone acetate) applied for up to 2 hours to sulfur 
mustud exposed eyes, followed by subtenon illjection of triamcino!one/cefuzolin combination 
significantly redeoed ocular damage in the mbbit In addition, delellnined that matrix 
metalloproteases inhibitor (llomastat) droplets applied to sulfur mustard exposed eyee showed 
promising therapeutic results. 
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• Detennined maximum doses of the neiVe agents sarin (GB1 cyclosarin (GF), soman (GD1 
VX, and VR that can be absorbed daily in male and fumale guinea pigs without lethal effects 
or clinical signs of toxicity, thus tSablishing an upper limit for chronic low-dose chemical nerve 
agent studies. 

• Identified an enhanced &mSitivity to low-dose nerve agents in animals on food-restricted diets, 
suggesting an interaction between food intake and maximum tolemted dose. 

• Detennined the doses of sarin (GB), soman (GD)and VX that abnoonally enhance slartle 
responses in animals exposed to low-level chemical warfare nCIVe agents. 

• Identified specific gene products that are either enhanced or depressed in the blain following 
Low-level chemical warfare nerve agent exposures to GB and GD. 

• Observed changes in brain electrical activity (EEG) suggesting cumulative and slowly revezsing 
sleep disruption with low-dose sarin (GB) exposures. 

• Measured currrulative and regionally selective inhibition ofbrain acetylcholinesterase activity 
with low-dose VX exposure. 

• Developed a computer model of elearical flow in the heart to predict Ite!Ve agent Induced 
cardiac anhythrnias. 

• Verified that sarin (GB), """""(GD) and VX have no direct effect on elearical excitability 
and resting membrane potentials in single neurons at low-doses. 

• Identified functional changes in synaptic connections between blain neurons fOllowing acute 
exposure to low-dose VX and sarin (GB) and investigated allosteric drugs such as 
galanthamine as a method to reverse these synaptic changes. 

• Observed a Joss of electrical excitability resulting from direct internction between sulfur 
mustard (HD) and neuron membranes in ceU culture. 

• Continued developing a swine model to t~ beatment of sulfur mustard induced dermal iJYury 
sUnilar to frird degn;e burns. 

• Determined in the swine model that full thickness laser debridement or surgical excision 
folle>\WXI by sldo gmfting significanUy improved wound healing. Initiated development of the 
model to mimic superficial and second degree bums. 

• Continued to develop a mouse inhalation model to test phosgene injury. 
• Found that bronchoalveolar lavage fluid in these animals had greater amounts of total Ca++ 

and K + than noJlrphosgene exposed animals, as early as one hour after exposure. This model 
may be an early indicator of phosgene e>q>OSUil!, providing the medical staff with ample time to 
properly treat fur injury. We have also used this m<>del to determine that N-acetylcysteine 
given intraperitoneally increased survival rates in mice. 

• Developed a fixed site cholinesteiase assay to analyu: cholinesterase activity in whole blood. 
n:d blood cells and tissue as an indicator of Ilf!n'e agent poisoning. This assay is automated, 
uses small sample size (10 microliters), and is very accumle. 

• Developed polyurethane sponges for skin and wound decontamination of chemical warfare 
ageniS. The wetting solution of oxime (HI-6) and retiaglyme provides greater than ten-fold and 
one hundred-fold increase in swvival when used to decontaminate soman and VX, 
respectively. applied to the guinea pig skin. 
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Research Categorv: Reducing Reliance on the use ofAnimals as Subiects o(Ral!lltch 

• Initiated development of an in vitro hmnan whole blood model to rapidly screen for potential 
antidote combinations that effectively prorect cells from the damage ...ocia!ed with vesicant 
exposure. 

E.1.3 Advanced Development Products 

In advanced devek>pment, !he goals are proof-of-principle and !he ronduct of S1lldies neces­
sazy to obtain FDA approVBlllirensure of drugs, vaccitres, anti devices. The medical R&D process 
links the materiel developer (U.S. Army Medical Research and Materiel Command, USAMRMC) 
with the combat and training developer (U.S. Army Medical Department Center and School, 
AMEDD C&S) and the logsticlan (U.S. Army Medical Mareriel AF/!ncy, USAMMA) in addressing 
the threat anti JMCDRP requirements. Medical chemical defunse products rrow in the advanced 
development phase are the fullowing: 

Concept: 
o Use perlluorinated furmulations. 
• Fonn non-toxic. nonirritating banier fihn laya on skin. 
o Augm- Mission Oriented Prorective Posture (MOPP). 
• Protection against vesicant and nerve agents. 

Accomplishments: 
• FDA required Phase N studies are completed or ongoing 

Concept: 

Product: Antidote Treatment, Nerve Agent. Auioiniector 
fForm~rly Multi-chambered .Autoinjector) 

o Speed adminis1ration of life-saving antidotes against !Wl'Ve agents. 
o Replace two-Injector Mark I Nerve Agent Antidote Kit with single auloiJYector, 

Accomplishments: 
o Production line upgzade underway with a """"""built high- speed 

autoinjector filling machine to increase capacity 
o The FDA issued an approvall--furthe New Drug Application 

(NDA) on 17 January 2002. 
o A Tnmsition Planning and Tracking Group funned 

Product: Advanced Anticonvulsant System 

Concept: 
o A budd)'-aid administered anticonvulsant to prorect against ronvulsions afrer CW A exposure. 
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• Replace the cum:ntly fielded Convulsant Antidote :-ie<Ve Agent (CANA) with a faster acting 
and more effective anticonvulsant 

Accomplishments: 
• Laboo!.tory efforts to develop infonnation required to down select one candidate for human 

trials continued 
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E.l.l Biological Defense Products 

AdvmK:es in DoD medical R&D signifumtly impact the warligbting mission by sustaining unit 
efrectiveness 1hrouglt conserving the fighting slrenglh of our fon:es and supporting the nation's global 
military """"'&Y. wbich requires the ability to effectively deploy and operale in all en~ 
Medical R&D produell! (materiel and D<JI>materiel solutions) provide the fuundatioo that .....,.the 
fielding of a flexible, sustainable, modernized foree across the spectrum of contlict and in the full 
breadth and depth of the battlefield. Overcoming medical 1hreat>l and exteoding human perfunnaoce 
have provided a signifioant increase in mili1acy efrectiveru:ss in the past and present the porential fur 
future enhanCCllll:lll of military opemtional effectiveness. Only one medical materiel solutioo (Anlhmx 
Vaccine Adsorbed) is fully licensed by the Food and Drug Adminislmtion (FDA) and available for 
use. Cunently, however, access to the vaccine is limited until the FDA approves the manufacturer's 
Biologics License Application. Others are in invostigational new drug (IND) Sla!Us, which may only be 
used consistent with Executive o.!er 13139. A Prime Systems Contract, which supports the Joint 
Vaccine Acquisition Prognun (N AP1 is respoonble fur moving malUre aolutioos from the t<:chnolcgy 
bose 1hrouglt advanced development to FDA liceosure and procun.m1ent of bosefiee stockpiles. 
Cmrenlly lioonsed and lND solutions for use in medical biologicaldefi:nse R&D include the following: 

Vaccines and Antisera: 
• Anthmx Vaccine Adsmbed (licensed) 
• Smallpox Vaccine (limited stocl<pile ofliceosed vaccine) 
• Botulinum Toxoid, Absorbed 
• Boeilinum Pentavalent Vaccine (IND #3723) 
• Botulinum Type F Toxoid Vaccine (IND #5077) 
• Equine lleptavalent F(ab')2 Botulinum Antitoxin (Types A, B, C, D, E, F, and G) (IND 

#3703) 
• Botulism Immune Globulin, Human (IND #1332) 
• Botulism Antitoxin Heptavalent Equine, Types A, B, C, D, E, F, and G (IND #7451) 
• Q Fever Vaccine, F onnalin inectivllted, CM Extrnct, Gamma lnadhaed (Henanding Sttain) 

(IND#3516) 
• Tularemia Vaccine (IND #!57) 
• New smallpox vaccine (Vaccinia Virus, Cell Culture-dedved) (IND #4984) 
• Venozuelan Equine Encephalitis VllUS Vaccine (attenualed1 TC-83 (lND #142) 
• VenezoelanEquine Encephalitis VDllS Vaccine (mactivated), C-84 (IND #914) 
• East= Equine Encephalitis Vuus Vaccine (IND #266) 
• Western Equine Encephalitis Virus Vaccine (lND #2013) 

The SlatUs of medical matedel solutions being manag<"l by the Joint Progmm Office fur BiologieaJ 
Defeose (JPO-BD) and NAP are reported in Seedon E.2.3. 
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Technical Information and Guidance: 
• Medical Management of Biological Casualties Handbook, fourth edition. February 2001. 
• CD-ROM on "Management of Biological Warfare Casualties," 1999. 
• NATO Handbook "Medical Aspects ofNBC Defensive Operations, AMcdP-6(B), Part ll 

(Biological)," 1998. 

E.%.2 Biologieal Defense Research and Development AccompHshments 

The biological defense """""h and development teclmical barriers and aeeompli.bments 
during FYOl are grouped by the following medical defense strategies against biological lhr<aiS 
(bacteria, viruses, and toxins): 

• Vaccines against bacterial agents. • Vaccines against toxin agenl3. 
• Therapeutics for bacterial agents. • Therapeutics for toxin agents. 
• vaccines against vilal agents. • Diagnostics. 
• Therapeutics for viral agents. 

Seveml projects and teehnologies are shared with other agencies, incloding the Depaltmenl of 
F=rgy (DOE) aod the Defense Advanced Research Projects Agency (DARPA). The DOE projects 
tie into the strengths of the DOE lahoo!tories in developing advanced technologies in onler to enable 
rapid detection of and response to a chemical or biological agent incident OOE is not involved 
directly in protection and treatment of personnel, but actively assists DoD with drug/chemical database 
searches, DNA sequencing, advanced protein chemistzy, and modelinglsimulation projects. Successful 
sequendng of plasmids found in the C3ll811tive ageoiS of plague and anthrax helped ..- the '1ab on a 
chip". The extensive knowledge and databases available to OOE allow application of computational 
tools to predict sites of intervention by novel therapies against threat agents. 

Medical biological defense research conducted or sponsored by the United States Army 
Medical Rese=h and Materiel Command (\;SAMRMC) laboratories yielded the following 
accomplishments in FYOl: 

Bacterial Agents 

The counto:nneosures, ta:hnical barriers, and accomplishments in the biological t!tn:at category 
ofhacterial agems an: outlined below. 

Countermeasures: 
• Vaccines for immunity against bacterial threat agents. 
• Thempeutics for treatment of bacterial diseases. 

Technical Barriers: 
• Incomplete genetic information for all of the bacterial threat agents. 

• lack of appropriate animal model systems for investigation of some bacterial threats and 
countenneasures. 

• lack of suitable epidemiologica1 situations in which to perform human clinical uials to evaluate 
eff1C3CY of vaccines. 

• Difficulty in field testing tapid identification kits under l1lllllnll oonditions. 
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• Difficulty in defining surrogare markets of protection. 
• Necessity to enhance the otherwise limited data ou which to base rational drug and an!!body 

therapies for bacterial agents of interest. 
• N ecess.ity to establish and trutintain capabilities to assess threats and provide co1mtenneasures 

fur new, emeJ&ing, and genetically engineered bacterialdlreats. 

Vaccines Accomplishments: 
• Completed a dose-seeking experiment in mire (two vaccine doses) challenged parentl:nllly 

wlh Yersinia pestis and gonemted data fur calculaling the effuctive dose required to protect 
mice against a parenteral cballenge (i.e., EDSO 0.6 ~gldose or ED95 10 ~gldose). 

• Performed a single~ vaccine dose experiment in mice clmllenged by aerosol with Y. pestis and 
This experiment establish:d the optimal effuctive single vaccine dose (10 ~g) in the mouse for 
aerooolized plague.. 

• Perlbnned a prelimilllny experiment comparing immunogenicity aod efficacy ve!SUS route of 
administration (~(sc) and intmnuscular(un)) of a single dose of the Fl-V fusion 
antigon reoomhinant plague vaccine candidate and found a dose dependent advantage in Fl­
Y-dependent antibody production the sc route. This was less appa=t at highervaceine 
doses and, in the mouse, did not appear to have a significant effect on vaccine efficacy. 

• Completed two anti--F 1 ~ V passive transfer experiments in mice challenged by aerosols of Y. 
pestis and fuund tlmt mice can be protected from challenge with. aerosolized pia~ with 
passively tr.msli:!red antibody. Esll!blisbing that protection from plague can be mediated hY 
anl!body has impO!Ianl implicatious in that antibody levels may be used as a surrogate marker 
of immunity aod antibody therapy may be useful for plague prophylaxis aod or treatment 

• Compared a nose-only versus whole~ body exposure to determine the lethal aerosol dose of Y. 
pestis in mice. and found that Fl-V indoced S!atistically significant protection from aerosolized 
plague challenge in NHPs. 

• Conducted an immunogenicitylefficacy study in non-lrunmn primares clmllenged wi1h 
capsulated and non-encapsulated Y. pestis. 

• Completed a preclinical plague vaccine (Fl-V fusion antigen) stability and formulation study. 
• Completed an independent contractor study for F 1-V vaccine safety. 
• Defuted the research base process fur purifying the Fl-V antigon making it amenable to 

scale-up production in compliance wi1h c..-Good Manufacturing Processes (cGMP) and 
1ransferred the Wchnology pacl<age to the NAP. 

• Showed that five research-grade lots of Fl ~ V candidate vaccine were nearly identical in 
composition and purity through a combinadon of novel applications of light -scattering melheda 
and traditional protein assays. 

• Detennined the long-tenn stability aod efficacy ofF!-V bulk protein and Alhydrogel­
fonnnlated vaccine. Protein retained biophysical integrity fur 1 month at 4°C and the vaccine 
retained its imnnmogenicity for up to9 months at 4°C. 

• Compiled all research data into a ''Technical Data Packet fur Milc:otone 0 Exie' in prepanstion 
for a Component Advanced Development decision review. 

• Devised a research project management approach to answer issues and difficulties specific to 
Fl·V. 
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• Conducted a srudy to determine the effectiveness of the plague vaccine candidate in non­
human primates. Twenty Afiican green monkeys were innnuniz<d via itmmnuscularly with the 
recombinant F I-V candidate vaccine tbnnulated with Alhydrogel. Results indica!ed that 30 % 
of the animals were protected against an aerosol challenge as compared to 0% protection 
with the previously licensed plague vaccine. 

• Created and screened anti-V monoclonal antibodies in passive protection studies against 
parenteml plague challenge. 

• Established a cooperative research agreement with the NationaJinstitutes of Health to evaluate 
the Fl-V vaccine candidate in the flea-bite model of plague infectioo 

• Perfonned preliminary experiments on the protective efficacy of alternative recombinant 
proteins (Y opD combined with V antigen) in mice challenged with aerosolized plague and in 
macrophages to determine the ability of antibody toY opD to block cytotoxicity and 
apoptosis. 

• Established a connact for a scaled-up production and purification of recombinant YopD 
protein for use in follow up studies. 

• Recloned importmt plague virulence genes SycD, YopB, Y opD, YscC and TyeA for testing 
as altemati.ve plague vaccines. 

• Screened 300 genetic mutants of Y. p€$tiS to identifY essential virulence genes. Two possible 
essential genes were identified for additional study. 

• Found lhat extracellular Y. pestis (KIM5) bacteria expressing certain virulence factors (Y ops) 
can significanfly inlubit the host cellular innnnoe response. 

• Determined that the DNA sequences of Y. pestis strains Angola, Pestoides A and Pestoides F 
usd and galE genes have single nucleotide polymorphisms. Using pulse field gel 
electrophoresis, genetically typed 47 different strains of Y. pestis. 

• Defined genetic mutations in Y. pestis were created through a cooperative research 
agreement. The pools of mutants (9611llltants'pool) will he studied to itlentifY genes that""' 
turned on inside the infected host 

• Established that Y. pestis grown at 3TC had decreased aerosol virulence. 
• Constructed a panel of insertion mutations in the Y. pestis virulem;e plasmid (pFra). This 

pla.-m~id rontains genes for known virulence factors such as the bacterial capsule and other 
gene sequences of undefined function that may be important in pathogenesis. 

• Established an effective dose (EDSO) for rabbit polyclonal anti-Fl antibody in the mouse. 
• Constmcted V-artigen alleles to study virulence regulation and cross-protective immunity 

among Yersinia sp. 
• Characterized a new phage-resistant mutant strain of the plague bacteria. 
• Constructed Y. pestis strains that express a bioluminescent operon for use in pulmonary 

deposition and pathogenesis studies. 
• Through a collaborative study, established the ability of multi-locus variable tandem repeat 

analysis to define genetic relatedness among strains of Y. pestis. Also, through two other 
collaborative studies., established the genetic relatedness of Y. pestis strains using insertion 
sequences and subtractive hybridization teclmiques. 

• Discovered a novel virulence plasmid (plars), which confers resistance to arsenic. 
• Identified putative host protein targets of the Y. pestis V antigen. 
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• Tested the safety and efficacy of attenualed Y. pestis live vaccine amdidates in high<:r animal 
species (non-human primales/NHP). 

• TestedtheeflicacyofDNA-basedFl, V, andFl-V candidatevaccinesinthetnOUSeand 
found that Fl-V provided protection agaiD>t both parenteral and aerosol plague cballenges, 
thatV alone is less effective thanFl-V, and that Fl alone does not appear to confer 
signifu:ant proii:Ction. 

• Identified seveml poss~ble adhen:nce fuctors within the gooome of Badlhls anthracis. 
• Discovered that anthrax. spores adhere to lwtg cells in vitro. 
• Tested 24 diJli:rent an1lmot strain& in vaccinated guinea pigs. Nine s1nlins wore identified as 

equally virulec!, compared In the Ames slrain. 
• Purified virulent and aviruOOt Wllhra>t spares 10 be 1l8ed to"""'"""" and dJallenge mbbils. 
• Developed procedures to produce lrighly purified antlmlx capsule ~ to be evaluated as a 

vaccine candidate. 
• Jdentiful 19 novel virulence genes fiom the available B. anthracis preliminaty DNA sequence 

database. 
• Developed protocols to mutate the B. anthracis Ames strain to a non-lethal foon to identifY 

the role of certain virulence genes in the disease. 
• Detennined that B. anJhracis produces an enterotoxin component of B. cereus, a 

gastrointestina pathogen. 
• Detetmined lethal dose-. 5{1% values for cl1allenge and attenuated vaccine strains of B. 

anthracis in outbred mice. 
• Inactivated the hemolysin gene in two attenuated strains of B. anthracis. These strains 

retlined some hemolytic -bility, suggesting that other fuctors are involved in !his property 
of the pathogen. 

• Evaluated the re=m- PA (rPA) oomponent of a next-generation antbmx vaccine with 
and without formaldehyde added as a stabilizer in the mbbit model. 

• Prepared a large volume of high-titer :imnnme ascites fluid in mice injeded with .tP A in 
Freund's adjuvant o,- rPA in Afuydrogel. Tbe anti.-rPA immooe globulin G (lgG) was used to 
develop a quantitative mouse arii-PA antibody assay. 

• Utilimd the quantitative anti-PA antibody 8S'J3y to analyze serum samples on a routine basis. 
• Completed experirnems testing various amounts of rP A in a slngle dose vaccine in mbbits. 
• Conducted preliminmy passive trnnsft:r studies in mbbits using either rabbit anti-AVA or 

rabbit anti-rPA sera. 
• Developed a quantitative anti-PA IgG inmnme assay for guinea pig and mouse sera. 
• Devised an isolatioo methodology fur isolating II' A pools cruiched fur either of two 

biochemical variants oftbe protein. 
• Demoostmted that B. anthracis lethal toaininhibilsthe octivalionofspeciJic biochemical 

pathways in immune cells. 
• Demonst:rated effects of anthrax Jetbal toxin on cytokine expression in vitro. 
• Found that antitoxin antibodies contnbuted signi:.fiamtiy to antisen:m-associated stimulation of 

anthrax spore uptake by imtmme ce11s in vitro. 
• Detected anti-P A-reactive antigen on anthrax spores by immunoelectron micro!K:opy 
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• Demonstrated that exposing immune cells to inhibitms of phagosomal acidification reduced the 
efficiency of killing and allowed outgroWth and replk$on of the B. anthracis OlgBllism. 

• Developed improved methods to characterire the effects of antitoxin antibodies on the 
extracellular germination of anthrax spores. 

• Established in vitro assays of immune function in a new BSL-3 laOOmtory at the new WRA1R 
facility. Found that serum frum m<lllkeys infecred with Brucella has opsonic adivity tor 
mgestion of Brucellae by lruman mononuclear phagocytes. This adivity OOirela!es with anti­
lipopoly&lc<baride ELISA titen;. 

• Found that mice imnumlzed. with two new live attenuated Brucella vaccine canrlidates make 
anti-lipopolysacchari<h: antibody md that imnume cells fiom these mice make IL-2 md 
interferon-gamma in response to specific antigen. 

• Developerl an improved Brucella antigen preparatioo that is essentially fn:e of endotoxin 
contamination for use in cell stimulation assays and diagnostic assays. 

• Using n:aJ.time PCR teclmology, confinned gene array studies that mRNA for at least lO 
unexpected proteins is signifu:artly irKmased in cells :6:um immmte animals stimulated with 
BruceUa antigen This finding should allow more extensive chatacterization of lhe scope of 
immune responses elicited by vaccination 

• Found that immunodeficient Rag-1 mice can eventually clear a live. attenuated vaccine strain 
ofBrucella fiom their tissues. Found that passive transfer of anti-Brucella .antibody into 1he:se 
severely immunodeficient animals leads to changes in tissue distribution of injected attenuatecl 
and virolent Brucellae, but does not ultimately lead to enhanced clearance of virulent 
OJganisms. These studies fUrther emphasize the safety of the first live, attenuated Brucella 
vaccine candidate and demonstrate a requirement for cellular immune fimction in defense 
against virulent organisms. 

• Found that a double deletion mutant Brucella vaccine candidate described last year was 
protectjve against intranasal dlallenge in mice. 

• Constructed a new double deletion mutant vaccine candidate and fotmd that it is attenuated 
and iunnunogenic after oral administmtion to mice. 

• Found lha!: conjlDtctival inoculation of virulent Brucella melitensis into Rhesus maa.ques 
leads 10 bacteremic, rebrile illness, suggesting that this muoosai challenge mule will be useful 
for testing of vaccine efficacy. 

• Found that IL-12 was inferior to meningococcal outer membmne protein as an adjuvant for 
induction of anti-llrua:lla lipopolysacclwide antibody responses in mice 

• Developerl lgGI anti-Brucella lipopolysaccharide roonoclonal antibody for use as a porential 
diagnostic reagent. 

• Prepared protocol for a compatative analysis of Canadian 0-polysaccharide and U.S. live, 
attenuated vaccine candidate against 3 species of Brucella. 

• Established fenncntation conditions for a live, attenuated Brucella vau.ine candidate. 
• Found that Brucella lipopolysaccharide-induoed secretion of alpha ~ by murine 

macroplulgt: cell lines, suggesting that modulation of this prooess might be used 10 enhance 
protective immune responses to Bmcella infection. 

• Constructed model plasmid expressing both green fluorescent protein and non-antibiotic 
selectable nmker ln. candidate Brucella vaccine strnin for plasmid maintenance. 
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• Oona:l reporter genes and tetanus toxin C fragment under the control of a Brucella promoter 
for use in heterologous antigen expression for multi.agent vaccine development. 

• Found that monocyre and monocyte-derived rnacrophages use toll-like receptor 4 to produce 
TNF alpha in response to both E. coli and Brucella lipopolysaccharide. 

• Found that upmko of rough and smooth B. melitensis by lllllcropbages and dendritic cells is 
greatly increased by addition ofhuman o= Smooth B. melitensis inhibits apoptosis of 
infected monocyte while rough Brucella ac<cl=n:s this pro<eSS. These data support 

observations that smooth strains survive longer in macrophages in vivo and provide more 
prokmged stimulation of immune response. 

• Found that transfection ofhuman monocyte-derived macrophages with a gene for human heat 
shock protein-70 inhibired B. melitensis !ipopolysaccbaride-induced production ofTNFa, 
!L-1 n, IL-l 0 and IL-12 but not IL-6 and protected roacrophages from killing by 
lipopolysaccbaride. These studies suggeat that s!Iatogies to increase intracellular heat shock 
protein-70 may be useful fur modulating host defi:nse against Bmcella. 

• Evaluated a heat-killed, imldiation-inadivated, capsule negative mutant ofBurl<holderia mallei, 
the causative agent of glanders, as a potential candidate vaccine. 

• Determined that certam killed B. mallei cell preparations were not able to protect mice when 
challenged with B. mallei. 

• Determined that vaccinated mice challenged with a low dose of B. mallei had greatly 
enlluEed, s1ill-infucted spleers, demonstrating in the laboratocy a chronic stde of the disease. 

• Found that administration of CpG oligodeoxynucleotides just before respiratozy challenge of 
mice with virulent B. mallei improved survival and delayed d<ath. 

Therapeutics Accomplishments: 
• Detennined the minimum inhibitocy concentrntion levcls (MIC) fur 45 antibiotics against 16 

different strains of B. anthracis. 
• Developed a screening sysrem for polyamide inhlbition of B. anthracis. 
• Teat 20 polyantides in B. anthracis fur activity and identified sevand promising compounds. 
• Completed the detennination ofl.Dso for antinax (Ames strain) by aerosol in a mouse model 

for lethal inhalation anthrax. 
• Teated doxycycline. cethetedime, imipenom, ciprofloxacin. azithromycin, and tobmmycin for 

efficacy in the mouse model for glanders. 
• Esplored methods for direct assay of adenosine triphosphate (AlP) levels in bacterial cells w 

assess feaSJ.Dility as a rapid and accurate bioenergetic metric for in vitro antibiotic activity. 
• Evaluated antibiotics ro ideotifY candidates fur Jaboratocy prophylaxis (Jlre-lre!\IIIrenl 

protection) of plague and found that ciprofloxacin and levofloxacin provided the lowest 
mininrum inhlbiroty concentmtions (MIC) 

• Experimentally demonstrated that kanamycin resistance in Y. pems does not cross protect the 
bacteria from gentamicin and streptomycin, thereby reducing potential concems over the use 
of the kanamycin resi81mtce mruker in making laboratocy mmlipulalions in the plague bacterial 
genome. 
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TmlnAgents 

The COl.Dltemleasures, technical baniers, and accomplishments in the biological threat category 
of toxins are outlined below. 

Countermeasures: 
• Vaccines that produce long-tenn protective immunity against toxin agents. 
• Drugs that can be administered prior to toxin exposure to protect against toxic effects of the 

agent. 
• Therapeutics for treatment of diseases'symproms caused by toxin agents. 

Technical Barriers: 
• Develop appropriate model systems that emulate human aerosol exposure and intoxication.. 
• Methods for induction of mt"Piralory and mucosal immune responses that produce long tenn 

protective immunity at tbe agent's port of entty. 
• Development of markers ofpulmooa!y inflammation m animal models. 
• ldentificaticn and development of appropriate animal models !Or investigation of swrogate 

endpoints of human clinical efficacy. 
• Retention of toxin antigenicity without toxic properties for vaccine candidate. 
• Insertion of stable genetic alteration of toxin biological targets to produce toxin-resistant 

biological trugets. 
• Generic protection from families of toxins wifu subtle altemtions in toxic modes of action. 
• Necessity to enhance the otherwise limited data on which to base mtional drug and antibody 

therapies for toxin agents of interest 
• Necessity to establish and maintain capabilities to assess threats and provides 

countermeasures for new and emerging toxin threats. 

Vacdne Accomplishments: 
• Provided technical assistance to Joint Vaccine Acquisition Program in support of the 

bowlinwn neurotoxin serotypes A, B, C, and F vaocme candidates that previously tnmsiticned 
to advanced development 

• Demonstrated that mice inoculated with botulinmn B and F recombinant vaccine amdidales 
wen: completely protected from lethal challenge with bowlinwn neurotoxin type F at a 
concentration of 1 OS median LDso. 

• Demonstrated that mice vaccinated with the recombinant botulinum toxin type E heavy chain 
[rBoNTE(H,)) wen: protected from lethal challenge with bowiinwn neurotoxin type E. 

• Redesigned and created a n:oombinant bowiinwn type A heavy chain [rBoNT A(H.)] clone by 
site-directed mutagenesis, during which three amino acid residues downstream from the 
initiation codon were removed 

• Expressed and pwified rBoNTE(H.,) fum. the Pichi a pastoris yeast expression system. 
• Eslabli.shcd assays fur analyzing the mability of clinical grade recombinant staphylococcal 

enterotoxin B (rSEB) vaocme candidate under various storage times. Stlbility data baa been 
collected for 12 months to date. 

• Established SEB toxicity assays based on non-potentiated lethaJity and cytokine-release from 
inhalation challenge. 
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• Completed vialing of the cGMP lot of the rSEB vaoelee candidare. 
• Completed assays to genemre a Certificate of Anlllysis (COA) for the cGMP lot of the rSEB 

vaccine candidate. 
• Reviewed and revised documenlali<>n package prepared fur the cGMP lot of the rSEB 

vaccine candidate. 
• Initiated a- fur preolinical purifieation of the-staphy!oeoccal- A 

(rSEA) vaccine -dan!. 
• Established the aerosGl LOse of SEB and protective efficacy of the rSEB vaccine candidate in 

HLA transgenic mice. 
• Derennined immunological. toxicological, and histopathological p....-ers in BALB/c and 

transgenic mouse str.rins. 
• Estlblished safety and efficacy of the novel mucosal adjuvant, CpG oligodeoxynucleotides, in 

mice. 
• Evaluated 1he efficacy of inhaled rSEB vaccine candidate in transgenic and BALB/c mice. 
• Inserted and tested a new promoter gene fimn lactobacilli to improve expression ofSEB 

mUlant genes. 
• Expressed (using an E. coli expression system), purified, and panly chanwtedzed four novel 

mutanm of the ricin toxin A chain as pot<ntial vaccine candidates to replaoe the chemically­
derived deglycosylated ricin A chain candidate, which had manufucturing and other issues of 
concern regarding transition to advanced development 

• Demonstrated that two of the novel mutant ricin vaccine cmuiidates were not toxic in· vitro 
since they did not inhibit protein- synthesis in a ceU-free 3BSay .sy&em. 

• Demonstra!t.xi that two of the novel mutant ricin vaccine candidates with increased l'[Of.ein 

stability also could elicit significant protective immuni1)l in mice challenged by intrnperitonoal 
and aerosol administration of ricin toxin. 

• Developed a liposomal ricin A subunit vaccine thet could he adminis1eted by an intlllmuscular 
or intranasal route. The vaccine protected lOW/o of the mice from an intranasal ricin cballenge 
with 5I.l>w dose of ricin toxin. 

• Demonstmted that "immunization wid1 Ricinus ccmmunis agglutinin protected 1 00% of mice 
from an intranasal ricin challenge of SLOw doses. 

• Demonstiated thet slcin paii:h immonization of mice with a su!Jhyd!yl-bloclred ricin A subunit 
induced antibodies to ricin. 

• Initiated project to develop a skin_ patch vaccine that protects against anthrax 

Therapeutics Accomplishments: 
• Generated an oligoclonal anb.Oody oomposed of two human and one chimeric monoclonal 

antibody, and demorstrnted thet it is capable ofneulrnlixing over 800,000 Median LDso of 
botulinum n<»roloxin type Nmg lllllibody. 

• Developed the fum prnctical high petfonuance liquid chromatography (HPLC)-bated activity 
assays fur botulinum nemotoxina types D and F, enabling the fum thorough c-on of 
these two toxins. 

• Developed high-throughput (96 well microliter plate) asaays fur fuur of the seven botulinum 
neurotoxin serocypes and liled a patent applloation fur the asaay. 
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• Evaluated several hundred pseudo-tripeptides ac; inhibitors of botulinum neurotoxin type A 
using non-toxic recombinant light chain and a high-tbnlughput activity assay. 

• Identified rwo structwal1y analogous isocoumarin compounds with substitutions in the 7-N 
position of the isocoumarin ring as inhibitors of botulinum neunxwrin. 

• Characterized buforin TI and various analogs as inhibitors ofbotulinum neurotoxin type Band 
produced novel buforin n mu1an1s for use in ongoing structural studies. 

• Synthesized fluorescent derivatives ofbuforin compounds for site-specific studies on botulinum 
Blight cham 

• Completed synthesis ofbotulinum netii"Oioxin light chain genes types A, B, C, E, F, and G and 
expressed =binant light chain A, B, and E. 

• Purified recomb~ light chain for botuhnwn types A, B, and E and demonstrated that th= 
are proteolytic. The light chains are being produced for in vitro assays to screen compounds 
!iJr thcir ability to inlu'bit tha activity of tha toxin 

• Ooned and expressed genes in E. coli encoding botulinum toxin substmtes (SNAP-25. 
VAMP, and syntaxin) for usc in inhibitoc screening assays. 

• Used X-my ctystallogmphy to determine the structure of the catalytic domain of botulinum 
neurotoxin type B in a state where it was free from the holotoxin 

• Used X-ray crystallography to detcnnine the structure of a complex of an inhibitor (BABL\d} 
bom1d to the active site ofborulinum type B. 

• Crystalliml botulinum neurotoxin type E with gangliosides and their boWl<! ftagments and 
collected complete X-my diffiaction datasets. 

• Use X-my czystallography to detennine tha structure oftha tetanus toxin C ftagment with the 
drug doxorubicin bound to the putative ganglioside binding site. 

• Demonstrated proof-of-concept for me of the heavy chain ofbotulinum type A as a delivery 
vehicle in primary spinal cord cells. 

• Produced a non-toxic. proteolytically-inactiv~ triple IDJtant of botulinum toxin light chain fur 
use in transporting therapeutic drugs into cholinergic nerve cells. 

• Expressed the non.cleavable SNAP-25 mutant as a GST fusion protein in BL2l(DE3)pLysS 
bacteria 

• Found that over-expression ofRhoB. a signal tr.msduction protein involved in modulation of 
the actin cytoskeleton, prevents the inhibitory effects of botulinum toxin on actin reorganization 
and LP AIKGstimulatod Acetylcholine release. 

• Initialed dose efficacy testing ofpentoxyfylline in non-human primates to aid in determining its 
potential as a possible therapeutic for SEB intoxication. 

• Identified two additional drugs, baicalin and chlorogcnic acid, which blocl«:d SEB·indttoed 
cytokine proliii:!ation. 

• Demonstmted that the drug Q!Odidates D609 and baicalin inhibited SEB-induced cytokines 
and chemokines at the transcriptional level. 

• Found that D609, a phospbolip;!'e C (PLq inhi"bitor, showed promising results in human 
MHC U transgenic mice. 

• Created reN clones of a single-chain T-een receptor protein for use in a cellMfu=e bioassay and 
expressed large quantities ofT cell receptor protein is support of the SEB therapeutics 
research effort 
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• Developed a novel cell-based, high-throughput assay to evaluate 1herapeutics against SEA 
and SEB toxins. 

• Oblained seveml diversity sets from 1he National Cancer lnatitute 's Natuml Products 
Repository and tested 2,238 of them for activity on SEB binding to MI!C Class II molecules. 

• Found sevem1 compounds from NQ diversity sets that inhibited SEB intemctinn wilh 1he 
receptors. 

• Found that aerosoli=l SEB was lethal to all HLA tmnsgenic mice, slrowing 1he potential utility 
of this ''lmmm>-like" animal model. 

• Determined that aerosoli=! SEB could induce high levels ofinflammatmy cy1xlkiD<S in 1he 
lungs and spleens ofHLA tmnsgenic mice. 

• Fovnd that aerosoli=l SEB could indu:e hmg lesinos in 1he HLA tmnsgenic mice, similar to 
SEB i<:sions induced in IlOl> humnn primates. 

• Found that lnunani2lCrl tmnsgenic mice succwnbed to lethal sh<>ck induced by injedion of 
supemntigens wilhout pctentialion. 

• Further chamcterized lethal sh<>ck induced by SEB or SEA in piglets, observing histological 
lesions, loss of regulation of vascular tone (Doppler/laser blood pressure device) and 
pulmona!y distress (blood gases). Also identified regulatom of vascular tone lhat were 
disrupted upon cballenge of piglets wilh SEB or SEA. Reversal of SEB-induced blood 
pressure p!ummeUng was acoomplisbed by intorvening with 1he identified regulatom ofvsscular 
tone. 

• Chmacterized in a piglet mode~ SEA or SEB-induced incapaci1ation (vomiting, diarrhea, 
prostration) that can lead to dehydmlioo and 1he requirement fur intensive medical 
intervention. 

• Identified a family of drugs that rescued SEA or SEB-induced incapacitation even after onset 
of initial symptonos. Diarrllea and vomiting stopped immediately upon drug administration; 
untreatod SEB-cballenged animals remained prosflate fur-511 while dmg-treated SEB­
cballenged animals showed immediate recovery. 

• Established eDNA army technology to analyze differential gene profiles following aerosol 
exposure to ricin for the identification of secondary therapeutic targets 

• Established a novel fluorescenl detection assay fur ricin in cell-fieemediaand used it to test 
candidate inlnbitor compounds. 

V11'31 Agents 

The oountenneasures, tecbnical barriers, and acoomplisbmenls in 1he biological threat cetegory 
of viral agents are outlined below. 

Counterme~ures: 

• Vaccines fur immunity against vim11hreat agenls. 
• Antibodies and antiviml drugs for trea1ment of vim! disease 

Technical Barriers: 
• Logistical difficullies ftom 1he neceosity to wad< wilh live agents in bigh-cootainment (BL3 and 

BIA) laboratories. 

&23 



Clwmicul & Blofoglcul Defense Pmgrum Annual Report 

• Difficulty in optimizing and comparing different expression vectors for recombinant products 
(vaccines and antibodies). 

• Need for rapid virus identification technology. 
• Insufficient .,- mcompietely urulenitood animal model systemS fur investigation of virnl threa1s 

and countermeasures. 
• Necessity to develop and fully chamcterize animal models for eventual FDA licensure of 

vaccines for which efficacy data from human clinical trials is impossible to obtain. 
• Need for multivalent vaccines and compatible vaccine platforms to protect against an army of 

unrelated viral agents. 
• Difficulty in defining sunuga!e tnarken; of protection. 
• Necessity to enhance the otherwise limited data on which to base rational drug and antibody 

therapies for viral agents of interest. 
• Necessity to establish and maintain capabilities to assess threats and provide cotm.termeasures 

for new. emerging. and genetically engineered hazardous viruses. 

Vaccine Accomplishments: 
• For the Venezuelan equine encephaliti~ (VEE) IE cleavage site deletion mutant vaccine 

construct (IEllSA). a vaccine dose-escalation studywas completed in mice, an 
onset/duration of inununity study was initiated. and safety and efficacy studies were begun in 
non-human primates. 

• Demonstrated that IE1150 replicated inefficiently in mosquitoes and did not revert to virulence 
after passage through mosquitoes. 

• Assessed the dumtion of innnunity elicited by candidate VEE subtype IE vaccine (IE 1150) for 
nine months. Protection determined to be sufficient for greater than 900.4. protection for the 
nine month test period. Additional testing to extend the time frame will continue. 

• Demonstrated that the western equine encephalitis (WEE) cleavage site deletion mutants, 
W21 02 and W2130, replicated inefficiently in mosquitoes and did not revert to virulence after 
mosquito passage. 

• Demonsaated that WEE m-ts W2102 and W21 03 tailed to provide BO"A. protection in 
mice. 

• Initiated a vaccine dose-escalation study in mice using WEE candidate W2130. 
• Constructed cleavage site deletion mutants of the VEE IliA virus for evaluation as potential 

vaccine candidates for IliA st:raiDs of the viru5. Two vaccine candidates have been identified 
and attenuation has been demonstrated by challenge in mioe. 

• Determined by the aerosol route in two strains of mice, the lethal dose of wild~ type eastern 
equine encephalitis (EEE) virus strnin FLA and VEE virus IliA stmin Mucamlx>. 

• Evaluated four monoclonal antibodies specific for WEE virus were evaluated for protective 
efficacy. Two failed to exhibit protective ability against a subcutaneous lethal challenge and 
two protected 70-1000/a of the challenged mice. 

• Determined the nucleotide sequences of the complete genomes of a guinea pig-lethal Marburg 
virus (MBGV) Musoke. guinea pig attenuated MBGV Musoke, and MBGV Ci67. 

• In a study in winch macaques were vaccinated with DNA encoding MBGV glycoprotein 
(GP), baculovirus-derived MBGV GP, or a combination of the two, it was demonstrated that 
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DNA alone offered protective immunity and that baculovirus-derived GP was not protective 
when administered with RJBI a<ljuvant or when used as a boost to DNA priming vru:cination. 

• Demollsiiated that DNA-based vaocine fur Marburg virus showed promising protectioo in the 
majority of non-hmnan primates re.ted, raising the possibility of finther improvement to match 
efficacy seen against this agent with replicon-based vaccines. 

• Completed a gcinea pig vru:cination study with cilim2ric GPs (constructed by swapping GPI 
and GP2 subullits between MBGV and EboJa viruses/EBOV). Results indicated that the 
smallest subunit, GP2, WliS sufficient fur protecting the animals from cballenge with the 
homologous virus. 

• Dem01l81rnted that inmnmizmion ofgcinea pigs with EBOV GP DNA- not enhanced with 
boosts ofbaoulovirus-derived EBOV GP (with or without a tnUlsmembtane anchor). 

• Demonsllated thataddmg subcellulartlrgeting signals to EBOV GP or NP DNA constructs 

did not increase the protective efficacy afforded by the DNNg= gun approach. 
• Created. a repliwn construct to express EBOV secretory GP. 
• Completed analysis offue vaccination results of gcinea pigs inoculated with the bivalent VEE 

replicon expressing Lassa virus GP and EBOV GP gene~ Results revealed the atrimals were 
protected against both Lassa and EBOV challenge. 

• Concluded that VEE 268 DNA vaccine elicits strong antibcdy responses and confers 
protection in gcinea pigs in the absence ofneubalizingantibodies. 

• Evalcated nmltiple-agent DNA vaccines (EBOV, MBGV, VEE, and antlnax) in gcinea pigs 
and concluded there were no measurable differonces between imnnmogenidty and protective 
efficacy of single agent and multiagent vaccines 

• Cloned and sequenced the hemagglutinin gene (A56R) from the DoD smallpox vaocine 
candidare TSJICounaught as a precedent to mapping monoclo!llll antibodies reactive with that 
pro1cin. 

• Completed the evaluatioo ofinnnuoogenicity and protective efficacy of vaccinia LIR, A33R, 
BSR, and A27L genes in mice using DNA vaccine technology. 

• Perfunned passive -.rer experiments aod demonstrated that LIR-specific monocle!llll 
antibodies protects adutt mice from a lethal vaccinia challenge. 

• Demonstmted that DNA vaocination of rhesus monkeys eliched antibcdy responses against 
A27L, B5R, and A33R gene products. 

• Cloned and sequenced six adclitional vaccinia virus genes. 
• J:<valuated human antihcdy response to vru:cination with the current smallpox vaccine using 

naked DNA reagents e><p<=iug individ!llll poxvirus~ 
• Compared the nucleotide sequence-of vaccinia virus genes with those of variola and 

monkeypox homologues.. 

Therapeutics Accomplishments: 
• Completed the large-scale production and puriJication of three EBOV GP-specific 

moncclo!llllantibcdies for re.ting in 1he form of a cock1ail as a possible prophylactic fur Ebola 
~ 

• Purified and initiated cba.nt.ctemation of adilitional monoclonal antibodies to the GP ofEBOV 
to ideotiJY additional protective epitopes. 
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• Sequenced the genome of the mouse-adapted virus to identifY mutations fiom the Mayinga 
sbain of Ebola Zaire. 

• Deflned the role ofEBOV VP40 in virw; egress and it's role in causing cytopathic effects at 
the cellular level 

o Expressed arul purified EBOV NP arul established that it has pn:ferential affinity fur 
sequences at the S'·end of the virus genome. 

o Expressed EBOV NP, VP30, VP35 in E. coli arul dctennined conditions fur purification 
• Completed evaluation of the pathology ofEBOV infection in mice 
• Showed that resistance to filovirus infection in mice is controlled by the type I interferon 

response. 
• Discovered that an S·adenosylhomocystcine hydrolase inhibitor protects EBOV·infccted mice 

by inducing massive iniOife~a>alpba producti<m. 
• Detetmined that the antiviml componrul C)'llliOVirin has ant> EBOV ac1Mty. 
• Comparalively sequenced selected fragments of variola and otherorthopox virwes in 

collaboratitm with the Centets for Disease Control and Prevention (CDC). 
• Dev-eloped a real-time assay for rapid and specific identificatim of variola virus based on 

Taqman® chcmimy with the orthopoxvirus hemagglutinin gene osed as the target sequence. 
o Evalua!ed the assay in a blind m.dy at CDC using 164 samples, incloding genomic DNA from 

40 different isolates of variola wtd S different isolates from camelpox,. cowpox. monkeypox 
and vaccinia viruses The assay was shown to be 1 00% specific for variola virus. 

o Using genomic DNA purified from variola Bqeclesh 1975, dctennined that the detection 
limit of the Taqman® assay was approximately 483 copies. 

• CoiJaborated with the CDC to complete the sequence of the variola viral DNA polymerase 
E9L from 31 variola strains. 

• Tested 124 possible thetapeutic compounds against ftve viruses (two variola, one monkeypox,. 
one cowpox, and one vaccinia strains) in two cell lines. Determined that cowpox is the best 
choice for a surrogate vims for irulial testing ofthenlpeutic compounds. 

• Identified the drug cidofovit (HPMPC, Vistide'"; a vim! DNA polymerase inhibitor) as an 
effective inhibitor of variola, monkeypox. cowpox and vaccinia. 

• Using the cowpox mouse model, established that cidofovir treatment during vaccinia 
vaccination did not interfun:: with vaccine protection. 

• Determined that cidofovir tn:alment initiated on the day of infection completely protected aD 
three non-human primates infected with a small-particle aerosol of monk.eypox. 

• Chamcterized the inhibition of32 variola strains in two cell lines by cldofovir. Results were 
sufficient to support the prec1inical section of an IND for intmvenous cidofovir for treating 
smallpox. 

• Found that variola strain India 7124 was inhibited at the same concentratKm.'ll of cidofovir as 
were the other strains. 

• Detennined that aerosol deliveJY of cidofovir was effective at a much lower concentration than 
in11aperitoneal-delivered drug. 

• Evaluated an approach to orally available therapy in vitro against a series of analogs based on 
cidofovit prodrugs and found that these prodrugs can inhibit poxvirus at 1 ,000-fold lower 
concentralions than the parent drug. 

E-26 



• Deten:nined that intravenous administmtion. of variola viius to cynomolgous monkeys resulted 
in d<velopmrnt of smallpox-lilre lesions and lethal disease. 

DUJgnostic Assays for Biological Wt11fare Threat Agents 

Countermeasures: 
• P011able common diagnostic systems for a broad mnge ofbiological threats. 
• Field laborntocy capability to identiJY biological threat agents. 
• Reference labomtozy fur coofumatory ideotiliostion ofbiological threat agents. 

Technical Barriers: 
• Development of identifiostion technologies and reagents of ~dlicient sensitivity and specificity 

to support early disease diagnosis. 
• Development of :rapid processing methods that can be used with a broad array of possible 

clinical specimens, mcluding whole blood, splrtum, swabs, feces, and tissues. 
• Reduction of laboratory methods to portable devices. 
• Lack of available data on genetic variability pertaining to markers used for diagnostic 

d<velopment. 
• Inability to type organisms 'l""'ifirolly and detrnninc geographic origin. 

Accomplishments: 
• Complered design and sub-~ prototype cons<ruction of a four-=tridge sysiEm with 

integrated specimen processing and gene amplifiostion. 
• Selected and optimi=! reagent sets to be incorporated mto disposable cartridges for the mpid 

identification of B. anthracis, Y. pestis, Francisello. tularensis, and Clnstridium botulinum 
neurotoxin genes. 

• Complered the production of purified nucleic acids under strict quality control for 77 bacterial 
agents for use as reference evaluation standards of emerging diagnostic technologies. 

• ~lisbed an RNA virus reference panel of over 30 viral strains (including prototype 
alphaviruscs and related viruses), completed purification of 25 straina, and pmpared RNA 
master stocks of seven preparations. 

• Demonstrnted that two propused rapid nucleic anid analysis systems had identical sensitivity 
.and specificity and ccmparable limits of identification for identizying B. anthracis. 

• Frnmd that VEE could be dereeted by isolation and plaque assay of samples from phacyngW 
swabs up to 6 days poot-exposuie in animal models. 

• Demonstrated that VEE could be detected m bcccal and nasal swabs 1 to 2 days post­
exposure in high-dose animal models by !tandard culture methods and PCR. 

• Developed an in vitro culture system ofNHP alveolar macrophages to .study host response 
and to identifY potential diagnostic marlreis for EBOV. 

• Chamctcrizcd EBOV virus replication in alveolar macropbages by plaque assay~ 
inmnmobistochemistiy, and in situ hybridization. 

• Designed fluorogmic S'nuclease assays specific for non-human primate proinflamrnatozy 
cytokines and chemokines and used them to evaluate mRNA transcription m macrophages 
infected with EBOV. 
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• Developed and evaluated one-tube reverse transcription PCR assays to detect Ebola~~ 

Ebola Sudan and Marburg viruses by the ABI PRISM"" 7700 Sequence Detection System. 
• Determined that the a newly designed primer/probe set (MBGGP3) was equivalent to or 

tenfold more sensitive for the identification of MBGV than previously designed primer sets. 
• Found that the Marburg GP3 assay was able to~ specifically all MGBV strains, but was 

negative for other hemorrhagic fever and related viruses. 
• Optimized and established the specificity of rapid gene amplification """'J'S for nine bactmal 

agents against a panel of 65 related organisms and human DNA 
• Synthesized and optimized gene amplification primm fur the rnpid idenlificaiton ofEEE virus. 
• Demonstrated a host RNA transcription pattern of approximately 250 genes that were never 

expressed above baseline under normal conditions, yet sOOwed some increased expression 
upon exposure to one or more of the nine different BW or infectious agents. 

• Demonstrated the kinetics of host gene expression after exposing peripheral blood monocytes 
to botulinum neurotoxin A by using a custom microanay and a 3,900 gene microarray. 

• Evaluated tha single-site Autolym® (Model303) spun fleece colmnns for their ability to bind, 
elute and purify biological agent nucleic acick fiom the binding matrix. 

• Demonstr.rted the sensitivity (I 00 to I 00 colony forming units per sample) of tha Igen<® 
Cartridge system for extracting DNA from B. anthracis spores and vegetative cells. 

• Dctmnined that the quartz fleece disks and suspended silica slurry were equivak:nt for rapid 
purification ofbiological agent nucleic acids. while spwt fleece was less efficient 

• Demonstrated the Cepheid Microsonicator module enhanced rapid sample preparation by I 0 
to I 000 fold. 

• Designed and tested two Taqman® assays for detecting Brucella melitensis, B suis, and B. 
abortus. The assay was successful for all samples tested. 

• Found that the Taqman® Omp25 assay is capable of detecting B, melitensis, B. suis, and B. 
abortus genes. 

• Tested and optimized Taqman® primers and probe for Francisella tularensis Tul4gene arxl 
FopA genes. The Tul4 gene assay was able to detect all seven F. tularensis isolates in the 
reference libtmy. 

• Designed and tested one set of fluorescence resonance transfer probes for Brucella Omp2b 
amplicons that will improve identification methods 

• Detennined tha limit of detection (10 funru>grams) of unbopoxvirus primers in tha 
LigbtCyclc® and the R.A.P.l.D.® gene -lification systems. 

• Developed a Taqman® assay capable of distinguishing the SaspB gene of B. anlhracis fiom 
the SaspB gene of other species of Bacillus. 

• Developed rapid gene amplification assays for tetfa(.:ycline resistance classes A. B, and C in 
Ypestis. 

• Identified an improved system for stabilization of enzyme linked immunosorbent assay reagents 

for biological threat agents. 
• Optimized nine pre-coated and fieldable enzyme·linked immunosorbent assays for the 

identification of biological threat agents. 

• Vaccinated mice with B. anthracis spore and capsule preparations, Y.pestts. botulinum 
pentavalent toxoid, ricin, and VEE virus to obtain omniclones. 
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• Cloned Ebola genes NP, GP, and sGP into a OOIDIDeicial vector (pUniV 5his TOPO) to 
obtain expression in the ECHO expression system to improve the production of critical 
diagnostic reagents. 

• Cloned the heavy and light cham geru:s of a botulinum AlB reactive antibody into mammalian 
heavy aallight chain expression vectors to improve production of critical reagents. 

• Dc:monstrated the superiority of electrochemilumi:nescence assays as compared to time 
resolved !lllOrescenoe and Luminex tecbnologies wilh multiple detection """YS· 

• Developed improved probe hydrolysis assays for B. anthracis, Y. pestis, F. tularensis 
Brucellae sp, Burklwlderia sp, C. burnetii and Orthopoxviruses. 

• Ilemoos!nrted the limits sensitivity and specificity of existing hand-held """Y5 specific for the 
detection of B. anthraci.s in oral and nasal swabs. 

• Evaluated samples from a population of animals from two naturally occuning outbreaks of 
anthrax in wildlifi: in Etosha National Parl<, Namibia, by using hand-held specific assays. 
Results indicared the assay was 100% accura1e in de!emlining which animals f1ati died of 
anthrax and was able to detect protective antigen up to 24 br aftEr death. 

• Developed eight enzyme-linked imrnunOSOibett assays for detecting biolop warlilre agen1S 

using time-resolved fluorescence technology. 
• Demoostmted the use ofHPLC and DNA sequencing tn identifY a single point mutation 

difference between B. mallei and B. pseudomal/ei. 
• Optimized fluorogenic S'rruclease assays for B. anthracis protective antigen (pXOl), capsule 

B (pX02), 23sRNA gene targets on !he SmartCyclertiD and RA.P.l.D.® nucleic acid analysis 
systems. 

• Determined the DNA sequences of five of seven F. tularensis isolates and demonstrated 
single llllCieotide polymmphisms tbat are type-specific. 

• Developed and optimized a real-time PCR ,...y that specifically and consistently detected 
Rickettsia prowazekii. 

• Demonstr:ated the successful performance of candidate mpid nucleic acid analysis systems in 
extreme conditions, including a temperature of 11 S"F and hmnidity of 100%. 

• Demonstrated sensitive detection of B. anthracis in post-mortem biomedical specimens and 
selected enviromnental samples at remote Jield sites by using rnpid nucleic acid analysis 
systems. 

• Demonstraled !he rnpid and sensitive detection of l' pestis in fleas but not soils by using rnpid 
nucleic acid analysis systems at a remote field site. . 

• Established that specimen processing nwthods compan'ble wilh lield 1abomtories were 
required tn sensitively idernizy binlogicalagen!S in mock clinical specimens and environmental 
samples. Selacred p1'0C<8Sing nwthods improved the sensitivity of gene detection by any 
platform by I 0- to 1, 000-fold. depending on the specimen matrix. 

• Demonstrnted the usee frien<llinoss and compatibility wilh !he tmit CONOPS for portable 
rnpid nucleic acid analysis systems. RAP.l.D.® systems had better soldier interfilce that 
similar SmartCyclertiD XC systems. 

• Evaluated lmaY result acceptance criteria for the SmartCycler® XC. 
• Demonstrated that rapid nucleic acid analysis devices were 300% faster than standard PCR. 
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• Developed hborato<y tnrining packages to enhance tnmsition of agent identification 
technologies to the Theater Army Medical Laboratory. 

• Established patterns of gene expression responses in peripheml blood mononuclear cells 
(PBMC) upon exposure to B. anthracis, Y. pestis, B. melitensis. SEB toxin, VEE virus. 
cholera toxin, and other agents. The ability to identif; early host IeSpOOS<S will permit rnpid 
detection of overt exposure. This will also allow difli;:rentiation of exposure to selected 
biological thn:at agents upon omet of early flu-like symptoms. In addition, naturally or 
dehbernte!y mutated pathogens unidentifiable by structural-based probes can be categori2ed 
as to type of illness based on gene patterns. 

Unconventional Pathogen Countermeasures Program 

The fucus of this thrust is the development of revolutioruuy, bmad-speclrum medical 
countermeasures against pathogenic microorganisms and/or their pathogenic products. By idenif)ing 
those features of biological thn:at agems that are essential for their ability to cause <tisease and then 
undeunining these disease-causing mechanisnl8, the medical cowrtetmeasures under development will 
be versatile enough to eliminate biological tbrea1s, whether fium natUial soun:es or modifled through 
bioengineering or other nanipulation. 'I1tey will also have the potential to provide protection both 
within the body and at the most common portals of entiy (e.g., inhalation, ingestiou and 
transcutaneous). Strategies include: 

• Defeat of a pathogen • s ability to enter the txxly. traverse the bloodstream or lymphatics. and 
enter target tissues; 

• ldeutification of novel pathogen vulnetabilities based on fundamental, critical molecubr 
mechanisms of survival or pathogenesis (e.g., Type lli secretion, cellular energetics. virulence 
modulafun); 

• Construction of unique, robust vehicles for the delivecy of countermea.sw'e into or withln the 
body; 

• Development of effective treatmen1S fur late stage injections; and 
• Modulation of the advantageous and/or deleterious aspects of the immune response to 

significaotiy neutralize pathogertic tnia-ooq:anisms and/or their pathogenic products in the 
body. 

The worl<. is divided into three main thrust areas; antiviralfnmnunizmions, anti-bacterials'anti­
toxins and multipurpose agents. Speeific approaches currently under developme!ll include the 
identification of critical oellular pathwaya necessary fur the proliferation of pathogens in the host, 
development of broad-spectrum vaccination schemes, development of broad-spectrwn antibiotics 
with reduced chance of resistance development, enha:ncement of innate immunity, plant-based vaccine 
production and other protein production, and development of novel decontamination approaches for 
bio-thn:at agents. 

E.l.3 Advanced Development Accomplishments 

The Joint Ptog>a<u Office for Biological Defense (JPO-BD) is a DoD agency chartered to 
provide intensive centralized management of medical and non-medical prograrm to expedite materiel 
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solutions fur wlidated biological defunse deficiencies. Vaccine. products will be further ~oped by 
the Joint Vaccine Acquisition Progmm (NAP), an ACAT II progmm under JPO.BD. Vaccim:s 
directed against high threat agents will be produ<:ed and st<x:kpiled to fulfill a 12 million Troop 
Equivalent Doses (TEDs) req1lirement (Note: TED= total amount of vaccine required to imnnmize a 
service member to prorect against a biological warlim: agent.) Vaccines against low threat agents will 
be produced to fulfill a 300,000 TEDs requirement. 

E.2.3.1 Botnllsm Immune Globulin (Human), Pentavalent (IND #1331) 

• The IND remains open to aco.nnmodate emergency treatment requirements for exposure or 
possible exposure to botulinum toxin types A, B, C, D, or E. 

E.2.3.2 Botulinum Type F Toxoid Vaccine (IND 1151T17) 

• Comp!ered the Phase 2 Sa&ty and Immunogenicity clinical stt>dy nfBctulinum Type F Toxoid 
Vaccine. The pmpose ofthill stt>dy was to identifY a vae<:ination schedole and route of 
vaccination that is safe and maximally immunogenic. 

• A final report fur the Phase 2 safuty and immunogenicity clinical stt>dy was completed. 
• Work has been stopped on the development of this product because it did not meet user 

requirements. 

E.Z.3.3 Anthrax Vaccine Adsorbed (AVA) (Hmnan) 

• BinPort, the sole manufacturer of AVA, obtained FDA approval fur theirrenovared fiu:ility on 
December 27, 2001. There have been a series of issues that have delayed efforts to resume 
full production. Regulatory refurm initiatives implemonred in the mid- 1990s led to clmng.s in 
FDA regulation of biologics. More stringent Good Manufucturing Piactices to validate 
production have extended this process at BioPort. However, since March 2001. BioPort has 
submitted I 8 regulatozy suiJnilissions to the FDA including its final suppkmom fur its renovated 
fiu:ility and the supplement fur their conttact :filler. On January 31, 2002, the FDA announced 
that it approved liceose supplements fur anthrea vaccine, allowing lots fiom the renovared 
fucility to be released and distribnred. 

E.2.3A Botulinum (Pentavalent) Toxoid Adsorbed (ABCDE) Vaccine (IND#37l3) 

• Clinical trial da1a mowed that the vaccination scl1lldule does not stimulate sufficient prota;tive 
innnunity against all serotypes (A, B, C, D, and E) to meet pn:-set battlefield protection level 
requiremeots. However, prelirninmy da1a show that an additional booster vaccinetion may 
stimulate the desired level of innnunity. 

• Based upon the marginal performance of the vaccine, difficulties in producing new bat:che3 of 
vaccine, and progress being made in a new recombinant product, theN AP PMO is 
reassessing elf- to license thiJI product. 
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E.2.3.5 Botulism Immune Globulin F(ab')l, Heptavalent, EquinE; 
Typ .. A, B, C, D, E, F, & G IND (#7451) 

• This product does not meet the Combat Developer's requirements as an effective battlefield 
countenneasure. Further efforts to develop and license this product have been stopped. 

E.2.4 JoiDt Vaccine Mquisition Program (JV AP) AcoompHsbments 

E.2.4.1 Prime Systems Contract 

• DynPort Vaccine Company continued to expand their operations, finding a variety of 
commetcial subcon"""""" to engage in !he udvanced development ofBD vaccines (Smallpox 
vaccine, Tularemia vaccine, Botulinum vaccines, Next Generation Anthiax Vaccine, and a 
recombinant plague, Venezuelan <:quine encephalitis vaccine) and Vaccinia Immune Globulin. 

E.2.4.2 Contingency Stockpile of Biological Defense (BD) Vaccines 

• Southern Research Institute (SRI), Frederick, Maryland, a subcontractor to DynPort Vaccine 
Company, continues the smbility testing on all IND lots of Tularemia, Q fever, VEE. EEE, and 
WEE vaccines. 

• An.....,.,. is being oonduaed to detennine !he FDA requirements for additinoal testing 
that would make this inventory ready for immediate use under a Presidential Executive Order. 

E.2.4.3 Advanted Development oftbe Tularemia Vaccine 

• Under the NAP Prime Syslems Contract, BioScience of Baltimore, Maryland was selected 
as the subcontractor for manufacture and stockpiling of Tulamnia vaccine. 

• Defined optimum culture and hamsting criteria needed for manufacturing process for the 
proposed vaccine. 

• Work continued on animal m<Xlels for safety and lot consistency evaluations at Defense 
Evaluation Research Agency (UK). 

E.2.4.4 Ad"'anced Developntcnt of the SmaUpox Vaccine 

• Under the JV AP Prime Systems Contract, BioReliance Corpomtion of Rockville, MaJyland 
was selected as the manufacturer of the new Smallpox vaccine. BioReliance continued 
manufacturing efforts by completing process definition studies, manufucturing a GMP pilot lot 
suitable for a phase 1 clinical trial, and validating a plaque reduction assay to demonstrate 
product potency. The plaque reduction assay is antibody levels, and the FDA, for product 
licensure, requires a validated assay. 

• The final report from a clinical trial to evaluate the candidate vaccine administered by 
scarification. indicates that the candidate is safe and inummogenic similar to the old licensed 
product, Dryvax. A phase l trial for the newly maJUifactured product is planned fur ex<=tion 
in February 2002. 
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• Filed an annual report with the FDA under IND #8429 to inswe continued availability of 
previDusly manufuctured Vaccine Tmnume Globulin (VIG), which allows clinical trial to 
proceed. 

• DynPort Vaccine Company filed the finrt annual report for IND (#9141) fur a newVIG 
product fur intravenous administration. Three lots have been Il!lll11lfuciUr by Massachusetts 
Biologics Lahorato!y, Boston, Massachusetts A clinical trial using this material is currently in 
dam analysis, and two more lots are being manufactured. 

• A pi~ neutralization assay =sacy for lot release resting of the VIG product and to 
evaluate clinical specimens ftum both VIG and smallpox vaccine trials has been devebped 
and is being validated by BioReliance COlporation, Rocl<ville, Maryland. Clinical specimens 
from the afurementioned VIG 1rial will bo assayed cnce this method is validared. 

E.2.4.5 Venezuelan Equine Entephalitis Vaccine 

• Pilot lot in production with delivecy ofimlk product anticipated in 2QFY02. 

E.l.4.6 Recombinant Botulinum Toxin Vaccine 

• Selected Covance, Caty, North Carolina, as the subcont!actor for manuli!cture of a 
nroltivalent (serotypes A and B) reoombinant borelinmn toxin vaccine. 

• Began manuli!cturing process development for productino of a multivalcot reoombinant 
botulinwn vaccine. 

E.2.4.7 International Cooperative Research and Development 

• The new Chemical Biological and Ra&ological Memornndwn ofUndenltanding (CBR MOU) 
between the U.S, the UK, and Canada (CANUKUS) was signed and implemected on I 
June 2000. The new CANUKUS CBR MOU permits full cooperative research and 
development of vaccines. Negotiations are underway to develop a Project Arnmgement for 
cooperative research and development of a smallpox vaccine. 

• In addition to the Vaccinia Vinls Vaccine Project Arrangement development, the NAP is 
exploring opportunities for CANUK.US development of new vaccines against anthrax, plague, 
and hrneeliosis. 

E.2A.8 Joint Biological Agent Identification and Dlagnustic System (JBAIDS) 

The JBAIDS prognun is designed to fill a medical missioo critical need to rapidly conllim and 
identifY Biological Warliue (BW) and InfOctious Disease (ID) agents in both environmentll and clinical 
specimens. JBAIDS will provide medical p«SSOIIlCl wi1h the capability to identify the biological agents 
within one hour of specimen acalysis. This S)O!em will provide this capability at a lower system cost, 
rednced logistical burden and with greater reliability than anrently available commercial laboratory 
methoda. 

JBAIDS will utili7e commercial and develop- identifu:ation technologies, components 
and milillny hanlware into a single inregratal platfonn. The design will stress modularity and capability 
for future technology :insertion. 
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The Joint Program Manager fur Biological Derense has structured the JBAIDS program in a 
block development fonnat in order to expedite procurement and fielding while reducing technical risk 
Block I is focused on quickly transitioning mature technology fiom the Common Diagnostics Sysrems 
Defense Tecbnology Objective (DTO) to a fielded system; mature commen:illl off-too-shelf 
technology will also be evalua!<d for fielding. Block ll will focus on meeting the Joint Operational 
Requiremen1s Document (lORD) objectives of inlegrating a biological toxin identification capability. 
Block m will fully integmte aample preparation, bacterial, vUal and Ioxin identification capability into a 
single, small, lightweigh~ completely automalal unit 

• Tnmsition from DTO CB.26 to Advanoed Development the cum:nt R&D effort for JBAIDS 
Block I. 

• Begin Food and Drug Administration (FDA) approval proc<SS for JBAIDS Block I. 
• Continue development of JBAIDS Block II toxin identification device via the 010 process. 
• Incorpora!e the developments generated from DTO CB.20 into JBAIDS for the automated 

sample preparation device. 

E.2A.9 Integrated Digital Environment (IDE) 

In oilier to meet the Under Secretary of Derense for Acquisition, Tecbnology & I.ogistics 
mandate to transition acquisition activities to an IDE by 2002. and to achieve the streamliniJJg and 
savings associated with the mandate ~ NAP PMO continued efforts to establish a BD vaccine 
enterprise-wide IDE in collabomtion with DynPort An automated program assessment tool tailored to 

vaccine development has been developed and implemented at the PMO. DynPort, LLC has 
established a web-based, shaned data baae system. A detailed IDE system requirements analysis was 
completed in early 2000 and included implementation of an IDE test bed. In 2001, an IPT of 
government and contractor personnel completed an analysis of Electronic Data Management Systems 
and recommended Livelink for the NAP IDE. Livelink licenses have been purchased and full-scale 
implementation was initiated late CY 200 I. Implementation of Livelink has also expanded to include 
lhe Biological Defense R=h I.aboratory - United States Army Medina! Institute of Infectious 
Diseases (USAMR!!D). Implementation of common IDEs in bolh Tech Base and Adv.mced 
Development activities will provide significant streamlining opportunities. 

E-34 



E.3.1 Fielded Products 

Appropriarely applied. advances in medical science and bioteclmology can significantly eflilct 
the wru:figh1ing mission by sustaining unit effectivenfSS and conserving the fighting strength of our 
service membeJs. The individual service member whose perlbnnance is d=emenred by iqjucy or 
illness is sigpifiam!ly = likely 1n beoome a tmumatic casual1y. In 1his em of small, but higbly lethal 
forces, loss of only a fi:w team membeJs can dramalically diminish a unit's capability. Medical R&D 
products (materi<:l and non-ma1cricl solutions) provide the foundation that ensures fielding of a flexible, 
SUS1ainabie, modenlized foroe across the spe=nn of conflict and in the full breadth and deplh of the 
battlefield Ove=ming medical threats and extending human perfonnance have provided signifkant 
irnprov"""""' in military etrectiventss in the past and new developments promise even greater 
improv"""""' in the future. Some of the ma1cricl and non-mllterlel solutions developed lir medical 
!lldiological defense are: 

• Cy1nlcine-based therapeutic applicatioos 1n prevent two !Ill\ior fatal syndromeo---sepsis and 
uncontrolled bleeding-of acute radiation injucy. 

• Cytogenetic bindosimei!Y analytical systems that accmately measure radiation exposure levels 
from blood samples. 

• NATO Handbook on the Medical Aspects ofNBC Defensive Operations. Volume 1-
Nnclear (AMedP-6). 

• Medical Effects of Ionizing Radiation (MEIR) Course---Tntining fm approximately 350 
Medical Department persoonel in FYOO. 

• Videolapes and CD-ROM ofMEIR""""" lectures produced for distribution 1n mililmy 
medical units. 

E.3.2 Nuclear Defense Researeh and Development Accomplishments 

Technical barrien; and accomplishments within the Medical Radiological Defi:nse -h 
Program are grouped in the following threat categodes: 

• Prompt high·dose radiation. 
• Protracted low-dose radiation. 
• Combined radiation and chemical or biological agents. 

.. Prompt high-dose radiation" refers to the deposition of high levels of ionizing radiation 
energy it biological ~ m very short periods of time. Sources of high-energy mdiation include 
emissions within the fust 60 seconds of a nuclear weapon detonation and ''critical.izy events" 1hat occur 
when a nuclear reactor achieves peak energy ouJput either accidentally or through an inrentional act 
The high lioear-energy-ttansfer radiation imparted by the neutrons from these sources causes 
significant tissue injucy \vithin """"""' of exposure, resulting in bo1h .Jmrt.. and long-tenn health 
consequences. 
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''Protracted low-dose radiation" refers to the deposition of low-energy radiation energy in 
biological tissues over extended periods of time. Sources of low-energy mdiation include fallout fum. 
nuclear weapon detonations, radiological dissemination devices, and any other source of 
environmental radiation contamination. Health consequences 2R genemlly intmnedlrte to long-tenn 
and result from cumulative tissue injwy accruing over time due to chronic exposure. Health 
consequences can be exaceibaled further when radionuclides are deposited internally by ingestion, 
inhalation or through open wounds in the external integument 

"Combined ionizing radiation and either chemical or biological agentS' refers to the 
-lilied health consequeru:es when chemical or bioklgical insults occur in coojunction with 
radiological injury. Exposures to ionizing mdiation compromise host defens&'i against a variety of 
stn!:ssOrs, including infectious agents and chemical toxicants. Doses of radiation and infectious or 
chemical agents that are by thexmelves sub-ledlal can produce mortality rates of nearly 1 00% when 
combined. 

The Medical Ramological Defense Rese=h Progrnm f""""" on developing medical 
ccuntermeasures against the health consequences of both prompt high-dose and protracted low-dose 
exposures to ionizing mdiation. The program also develops experimental data thet qumifies k<ha1ity 
from combined exposure to NBC agents and is used in computer modeling for casualty prediction and 
operational planning. Specific resean:h on medical countermeasures includes worlc. on prophylactic 

and thempeulic drugs, drug delivery d<Mces to enhance efficacy and simpliJY administJalion under field 
conditions, and combined prophylactic!therapeutic protocols to funher enhance efficacy. Work also 
fowses on developing novel biological dosimetry techniques to measure individual absorbed doses. 
Knowledge of absoriled radiatioo dose helps guide medical treatment decisions and saves lives. It also 
provides field comrnanden; with an assessment of the mdiological health of deployed fon:es and leads 
to better. informed operational decision.. making. 

Threat Cateepry: Prompt High·Dose Radiation 

The oountenneasures. technical barriers, and accomplishments in the threat area of prompt 
high-dose radiation are outlined below. 

Countermeasures: 
• Advanced medical treatment strategies for radiation injuries. 
• Drugs designed to increase resistance of soldiers to radiation and protect the Service member 

against radiation injwy without compromising performance. 
• Drugs designed to prevent the onset of radiation-induced. performance decrements such as 

fatigue, nausea and vomiting. 
• Biological dosimetty techniques for mpid uywy assessment needed to guide medical treatment 

decisions and assess mdiological health of combat units. 

Technical Barriers: 
• Minimizing the perfunnancc-degrading effects of prophylactic drogs that otherwise have good 

efficacy for the prevention of mdio!ogical injwy. 
• Advancing knowledge of cellular, sub-cellular, and molecular mechanisms of mdiological 

injury to improve rational development of prophylactic and therapeutic drugs. 
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• Increasing prophylactic drug stability in order to improve bioavailability and enhance drug 
efficacy. 

• Increasing prophyladic drug stability furl.lSO in slow-release delivery devices that extend 
bioavaiJBbility and enhanoed efficacy. 

• Diffic:clty in identiJYing and calibmting biologiall markers that can both indicate the amount of 
abso<bed mdiation dose and diffi:rentiate between whole-body from parnaJ..body exposures. 

• Difficulty in automating sample prepmation and reducing sample prepmation times fur 
cytogonetic-based biodosimeny tests. 

Accomplishments: 
• Demons1nlted efficecy of om!ly administered 5-androstenediol (5-AED), a non-andrugenic 

steroid wi1h newly identified broad·spactrum radioprotective attributes (I.e., protection against 
simple acute radiation injury, acute radiation injury oomplica!OO bY infectious c.ballenge, and 
chronic, Iate-.arising radiation injury). 

• lleteimined blood pharmacologic profile ofi11jecmble 5-AED ina laige animal model. Verified 
non-androgenicity of 5-AED bY demonsttating absence of testosterone-elevating effect 
following trea1nlect 

• Continued assessment and optim:Uation of a therapeuti.c regimen combining cytokine and 
clinical support modalities fur eobancing survival following aoute, lothai imldiation. 

• Demonstrated in a pre--clinical model that 5-AED pretreatment enl!anres therapeutic efficacy 
of combined cytokine therapy (IL-11 and &CSF) for acute, potenlially lothai mdiation injury. 

• Verified initial experimenlal evidence of therapeuti.c efficacy of an epithelial tissue repair 
cytokine, kemtinocyte growth factor, med to manage acute radiation-induced gastrointestina 
injury and assodated septicemia reaclting from tnmslocation of intestinal microtlma. 

• Continued exploring potential new prophylactic strategies for reducing acute radiation injmy 
through (a) sysrematic screening of nutritional supplements and promi<;ing new pharmaceutical 
agents, (b) pharmacologic quenching of the toxic side effects of existing efficacious drugs, and 
(c) ....mg of new drug delivery systems. · 

Threat Categorv: Protracted Low-Dose Radigtion 

The countenneasures, reclurical barriC!S, and accomplishments in !he threat area of protracted 
low-dose radiation from nuclear fhllout, radiological explosive devices, etc. are outlined below. 

Countermeasures: 
• Advanced medical treatment strategies to mitigate injuries induced by protract:ed exposure to 

radiatioo from both external and in1emal sources. 
• Drugs that protect ag;riml early and late effects of ionizing radiatioo and do not compromise 

perfonnance. 
• Improved tec1miques to detect and remove mternally deposited sources of radioactivity. 
• Improved drug delivery systems that provide non-enccmbering protection during the entire 

period of radiation exp<>suie. 

• Pendstent biological matkers of radiation exposure that can be easily measured in deployed 
iidd laboratories and that give useful diagnostic infurmation for 1riage and medicaltreotment 
decisions. 
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Technical Bam'ers: 
• Diffirulty in manipulating cellula>- repair meclmnisms. 
• Toxicity of chelating agents used to remove intemally deposited radioisotopes. 
• Short~lived activity of conventional radioprotec1ive drugs. 
• Toxicity of radioprotective drugs used over protracted periods of time. 
• limited knowledge of DNA damage surveillonce and repair mechanisms under prottaeted 

exposure conditions hinden! development of phannacologic agents to prevent Jan:. arising 
cancers. 

• Microbial resistance to antibiotics. 
• Dilliculty in KlentifYing a persistent biological marl<er to accutately measure low-dose ndiatioo 

expos.ures. 

Accomplishments: 
• Detennllted that the radioprotectant5-androstenediol inhibits low-level rndiation-induced 

growth and development of amcer cells in vitro. 
• Demonstrated therapeutic advantage of combined cytokine tn:atment (IL-l I plus G-CSF) in 

managing prottaeted radiation injury of the bloocl-fixming aod gastrointestinal tissues. 
• Established ulba-sensitive aod reliable assay to monitor blood and tissue levels of aminothiol­

type radioprotectant following various dosing regimens and routes of administration. 
• Demonstmted therapeutic efficacy ofkeratinocyte growth factor in managing prt>traded 

tadiation injmy of gastrointestinal tissues. 
• Demons.trated dose--dependent increases in expression levels of specific oncogene m-RNA 

and protein species in an in vivo inad:iated mouse model system that may provide the basis 
for important new biological markers of radiation exposure. 

• Completed initial-phase optimizatioo of PCR-based assays that quantiJY geoe expn:ssion 
leveb of single-target molecalin bionJMkers and that can be incrnporated into existing field­
deployable analytical platfunn_ 

Threat Categorr: Combined Ionizing R11diation lllld Either Chemical or Biological Agents 

The COWllemleaswes, teclmical bani<Il!, and accomplisbments in the threat area of combined 
effects of ionizing radiation and tmllil1ll, bums, infection, or chemical toxicants are outlined below. 

Countenne~sures: 

• Therapeutic agents designed to decrease morbidity and ~ fium muJti.organ system 
fuilure due to the combined effects of radiation and lillllil1ll, bums, inkctinns or chemical 
toxicants. 

• Radioprotective drugs designed to harden the Service members against the effects of mdiation 
in combination with trauma, burns, infection. or chemical toxicants. 

• Combined preventive and therapentic regimens that reduce morl>idity aod mortality from 
combined exposures. 

• Computer modeb for predicting casualties from combined exposwe to low levels of ionizing 
radiatinn and biological warfitre/chemical warfare agent aeroools. 
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Technical Barriers: 
• Limited surrogate models to improve ex:tr.l.polation of data to human responses. 
• Non~availability of radiation sources and biological contaimnent capabilities within the same 

research mcility that would allow full r.mge of experiments on combined etreds of ladiatioo 
and BW agento. 

• Growing number of microbial organisms resistant to antibiotics. 
• Variability in biological responsesro diflerentladiation qualities (e.g., neutron vs. gamma 

ladiation). 

• ldemiJYing fue best surrogate model system for studying fue combined effeel5 of radiation and 
other toxicants; e.g .• 1he best radiation model may not be well suited for a particular infectious 
agent 

Accomplishments: 
• Demons1rot<d in an inadiated animal model that standard antimicrobial thompy for an1brex, 

penicillin G, incm!SeS survival by only 5% upon challenge with Bacillus anthracis (Sterne) 
spores and that thempy rn:eds to be iniliafi:d within 24 boors of cballenge to have any e!lect 

• Discov<n:ddissemina!ed mixed bacterial infections from tmnslocalion ofnonnal in1estinal 
microftom in 40% of sub~ lethally imtdiated animals upon challenge with B. anthracis Sterne 
spores, implying fue need for altemative antimicrobial thernpy in cases of combined exposure. 

• Detetmined in animal model that B. anthracis Sleme spore cballenge fullowed by sub-lethal 
imldiation results in 50"/o nwrtality. 

• llemonstr.ited a maxinaan 80% efficacy for the human anlhrax.-Y2r<ine-absorbed (AVA) 
vaccina in sub-lethally gamma- inadiated animals challenged with B. anthracis Sterne spores, 
whereas no:~rin'adiated animals are 1 00% protected. 

• Continued inao!pomtion of dats from combined NBC etreds animal studies inro the 
Conaequ= Assessment Tool Set (CATS) and other caswl!y prediction model programs 
under development by the Defense Threat Reduction Agency. 

E.3.3 Predevelopment Products 

Technical devel- in predevelopment producto for medical radiological defense inclode 
the fullowing; 

• Androstene steroids as broad sp~ nontoxic radioprotectants. 
• "Slow release" :radioprotectant for extended periods of protection. 
• Cytokine therapeutic for the effective treatment of acute radiation injury of the gastrointestinal 

system. 
• Thernpeutic regimen for bacterial intacti0llll1b!lowing sub-lethal irnldiations and BW agent 

cballenge. 
• CATS model enhancements to incorporate radiation/BW internctions. 
• Product improvement of the cytogenetic biodosimelcy system by automation cf satellite 

scoring subsystem to increase sample threughpl1. 
• Rapid and sensitive method to measure urinary umnium concentmtion. 
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(INTENTIO!'IALL Y BLANK.) 
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AnnexF 
NBC Defense Logistics Readiness Data 

F.! BREAKOUT OF SERVlCE WAR REQUIREMENTS, STOCKS ON-HAND, AND 
PLANNED ACQUISITIONS 

The following tables display NBC defense equipment total Service requirements, their 
wartime requirements, FYOl stocks on-band quantities, and FY02-03 planned procurements 
for each of the four Services and Defense Logistics Agency. As described in Chapter 3~ the two 
MTW requirements for consmnables are based on the sum of the initial issue and the average 
con•umption developed under the JCHEMRATES IV study, updated as ofMaroh 1999. 

It should be emphasized that the JCHEMRA TES IV study's two MTW requirement is 
not and should not be considered a procurement target This study did not fully consider air 
transport into theaters of conflict or Navy fleet requirements for ships at sea. While the Services 
in gene.ral agree with the methodology and intent of the study, it may require :further refinement 
prior to becoming a fully accepted planning tool. Tiw MTW requirement does not consider 
peacetime tmining requirements, sizing requirements, or full procurement for the entire active 
and Reserve forces and critical operational personnel. The MTW requirement does denote a 
minimum planning number, which if the total DoD invento:y drops below, may represent a 
critical short.fiill for that particular item, which should be immediately addressed to avoid 
diminishing the force's NBC defense capability. 

The JCHEMRA TES lV study also did not consider the requirements of units specific 
identified to provide domestic CBRNE consequence Jllallagement support. Units such as the 
Army CB-RRT, SMART and WMD CSTs, the Navy NMRC, the Marines Coipll CB!RF, and 
the Air Force Medical NBC Teams will require individual and C()llective protection. detection, 
and decontamination equipment. Since domestic CBRNE consequence management response is 
not regarded as a mission of the two MTW scenario, these requirements are not included in the 
following tables. 

Because of the limitations in the study, the Servi~ have identified thcir total Service 
requirements as their procurement targets, while acknowledging JCHEMRA TES as a necessary 
step in joint service management of the NBC defense program. The Services continually update 
these data call sheets on a frequent basis and consider these working papers rather than a static 
set of figures. The Services and DLA are working through the FY02 Joint Service NBC 
Defense Logistics Support Plan to update all figures and to provide 100% of the infonnation 
required for logistics readiness and sustainment assessments. 
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Table F-lb. Army Logistics Readiness Data- Consumables 
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Table F-2a. Air Force Logistics Readiness Data - Non-Consumables 



Table F·2b. Air Fon:e Logistics Readiness Data- Consumables 
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Table F~Zb, Air Force Logistics Readiness Data- Consnmables 
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Table F-Zb. Air Force Logistics Readiness Data - Consumables 
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Table F~lb. Air Force Logistics Readiness Data- Consumables 

, .. 

F-7 



Table F-la. Navy Logistics Readiness Data- Non-Consumables 
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Table F·3a. Navy Logistics Readiness Data- Non-Consumables 
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Table F-3b. Navy Logistics Readiness Data • Consumables 
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Table F-3b. Navy Logistics Readiness Data- Consumables 

+ Allowance is included lfl JSLIST loCal, whiclt ~the ..J]owance fo:r all proti>C\Ive suits 
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Table F-4b. Marine Corps Logistics Readiness Data- Consumables 
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Table F-4b. Marine Corps Logistics Readiness Data - Consumables 

RQMTS 
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Table F-5. Defense Logistics Ageney Logistics Readiness Data- Consumables 
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Table F-S. Defense Logistics Agency Logistics Readiness Data - Consumables 

"' DLA p~~~t:ha!le3 JSLTST suits for 1m SIIIVicw. These suits am alloxated w rhe Sei'Viws in the followins mmmer; 50% to the Army, 20% each !()the Air 
Force and Navy, am! I 0% to the Marine Cotps. However, this allocalion of suits to the Smvices has bocn suspended p6llding a review ofthe ~mants. 



CB De{(lll.~f! A"""'"' Report 

F.Z FIELDED NBC DEFENSE ITEMS- ISSUES AND CONCERNS 

l\'BC defense items are generally used in combination to form a system or subsystem 
for a particular function. Therefore, this report will address items used as a system. These 
systems are categorized into five functional areas: (1) Contamination A voidance, (2) Individual 
Protection, (3) Collective Protection, (4) Deconlamination, and (5) Medical. 

F.2.I CONTAMINATION AVOIDANCE 

Contamination avoidance programs generally include equipment that is used to conduct 
NBC agent reconnaissance. detection, and identification. This area represents approximately 
half of the annual DoD NBC defense RDT &E budget. Due to recent type-classification of 
several programs that are intended to modernize contamination avoidance programs, this area 
has an unusually high number of developmental programs, as compared to other commodity 
areas. Many programs will complete their fielding beyond FY05. Thus seveml systems appear 
in the moderate and high risk categories. but their risk wilt improve with continued 
procurement in cornlng years. 

Current numbers ofbiological detection devices, to include the Biological Integrated 
Detection System (BIDS), Interim Biological Agent Detector (IBAD), and Joint Portal Shield 
are insufficient as measured against the MTW requirements. Automatic biological agent point 
detectors and stand-off detectors are cwrently in development. and will not be deployed in 
significant numbers prior to FY02. The USAF is fielding an off-the-shelf capability called the 
Ruggedized Advanced Pathogen Identification Device (RAPID). RAPID is a medical tool used 
for clinical identification of pathogenic agents within 25 minutes. It is capable of processing up 
to 32 samples simultaneously. Also, the USAF has limited quantities ofthe Joint Portal Shield 
biological networked Sensor Systems. Until fielding of the Joint Biological Point Detection 
System, Marine Corps will not have that capability e-ither. 

The combined total of chemical agent detection systems remains at moderate risk. but 
will improve slowly as the M22 Automatic Chemical Agent/Detector (ACADA) supplements 
the M8Al Automatic Chemical Agent Alarm. An Anny initiative to inspect and repair M8Al 
alanns at Anniston Army Depot has resulted in the quick assessment and return oft .600 units 
to the field. Another 1,500 alarms were coded as requiring depot maintenance and are under~ 
going repairs. As a n:sult of this program, the Army has no shortage of alarms for training 
purpose5 and there is no longer an acquisition gap between the combined acquisition ofMSAl 
and M22 alarms. 

Although the combined number of CA\i/ICAMs reported by the Services places them 
in the high risk category, the actual number available for use by the Marine Corps is currently 
much lower but will improve in the near tenn. Collectively, 60% ofthe Marine Corps inventory 
of CAM 1.5 and CAM 2.0 have been refurbished and are currently being shipped to Marine 
Corps users. Funding for the remaining CAMs has been received and refurbishment action 
should be completed during FY02. 

The M2t Remote Sensing Chemical Agent Alann (RSCAAL) is at low risk with 
present quantities exceeding the two MTW requirement The M93Al NBCRS is currently 
fielded at less than half of its projected requirements. This system adds improved mass spectro­
meter sampling system afong with stand-off chemical vapor detection. Several units continue to 
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use trained reconnaissance personnel in HMMWVs and APCs, thus moderating this risk aB 

continued fielding and developmental systetrul enter the inventory. Also, tic M93 NBC Recon 
System compl- the fill in the interim when added to the on- bend quantity ofM93AI 
systems. 

Traditional consumables in this commodity area (M8 and M9 deteetion paper, M256AI 
kits and M272A 1 water test kits) are available in sufficient qumtities to meet wartime require­
ments. Some shortages exist in individual Services, but overall there is little risk. Shelf life 
concerns may change this projection; this area remains under review. 

The Army and Air Force radiac programs. are expected to jlBI: meet the two MTW 
scenario average requirements. The Army National Guard still has a large number of obsolete 
radiacs. These will he replal;ed in the near future by the ANNDR-2 which is available in suffi­
cient quantities through the depot system. The Navy has small quantities of older mdiacs still in 
the inventory, which will be replaced through a modemi2ation program currently underway. 
The Marine Cotps has most of the required ANNDR-2s and about three-quarters of its 
ANIPDR-75s as compared to the M1W requirements, putting it in a moderate risk categOIY. 
While Army stores or industry could compensate for this shortfall, it represents a potential risk, 
especially at the onset of any contingency. 

F.2.2 INDIVIDUAL PROTECTION 

Currently fielded protective suits and masks are designed to protect against alllmown 
CB threat agents. Past Service-unique requirements led to Service-specific procurements and 
some duplication in capability resulting in the procurement of six different cherili.cal protective 
suits and six different masks. This has caused difficulties in meeting current needs and 
exacerbated logistics planning. Fielding of the M40142 protective masks, JSLIST protective 
suits and the MULO boot has begun to resolve many of these former challenges. 

F.2.2.1 Protective Ensembles 

The Services are continuing acquisition of the Joint Services Lightweight Integrated 
Suit Technology (JSLIST) suits as a replacement for the BDO and other chemical protective 
suits. As such, the protective suits should be viewed as a system with the older suits providing 
readiness stocks until the end of their service life. The initial JSLIST contracts did not include 
surge option clauses. Defense Supply Center Philadelphia (DSCP), whose solicitations include 
the surge option as a requirement. took management of JSLIST in FY98. By examining the 
year-by-year status of protective suits, a number of older suits still within service life were 
added to the number of JSLIST suits puroha.sed by thet year and matched the total agajnst the 
requirements. In FYO 1, the total Services' inventory of protective suits are at high risk of not 
meeting projected average two 'WITW requirements. Additionally~ available inventory will 
continue to drop as the service life of older protective suits, such as BDOs, expires in large 
quantities. Near term buys will moderate that risk, however. Also, DLA is taking steps to 
identify alternative somces for JSLIST suits which will add to the overall production capacity. 

The Battle Dress Overgarment (BDO) is reaching its maximum extended shelfllfe limit 
(14 years), and the Services have no plans for new production. There are no companies currently 
manufacturing the BOO. The Army and Air Force have sufficient suits on hand in war reserves 
to sustain its requirements fOr the near term The Saratoga suit, purchased by DSCP for the 
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Marine Corps. is also out of production, but current stocks will sustain the Marine Corps until the 
JSUST is available in adequate numbers. The Navy is relying on existing stocks of their Mark 
III chemical protective suit (also out of production) as stocks of JSLIST are being procured. 

Armor crews and aircrews require special protective ensembles to integrate with their 
weapon systems. Services have sufficient numbers of aircrew suits to meet requirements, given 
the smaller total requirements for aircrews (relative to groWld troops}. An exception is the 
Chemical Protective Underooverall, which is now obsolete. It is replaced by the CWU-66/77 
which remains low in inventory resulting in a moderate risk rating. To protect armor crewmen 
when they exit their vehicles, the Services have developed the Suit Contamination Avoidance 
Liquid Protection (SCALP), which is available in sufficient quantities to meet MTW 
requirements. 

The Services have adequate stocks of 7 and 25-mil chemical protective gloves on-hand 
for contingency use. Currently. DLA and the Marine Corps do not have adequate stocks of 14 
mil chemical protective gloves on-hand for contingency use. DLA currently has an emergency 
buy for 14 mil gloves with a February 2002 estimated delivery date. An additional buy will be 
made shortly thereafter and at that time DLA will have adequate stock on hand. Recent DoD 
surveillance tests have validated the protective qualities of the existing butyl rubber glove 
stocks. The status of the Services on-hand inventories has allowed DLA to pursue an Industrial 
Base Maintenance Contract (IBMC) with both current manufacturers (Siebe North, Inc., 
Charleston, SC, and Guardian Corp., Willard, Ohio) to sustain the industrial base with .. War 
Stopper .. funding. The IBMC is to maintain the equipment only. 

Chemical Protective Footwear Covers, also known as the "fishtail" boot, have been out 
of production for several years. Their shortages are supplemented by the Black/Green Vinyl 
Overboot {BVO/GVO), which is the interim chemical protective footwear wrtil the JSLIST 
MULO boots have been fielded. Because the GVO's primary putpose is not chemical protec­
tion, current contracts do not include surge option clauses. Again, one should view protective 
footwear as a system with older GVOs providing readiness stocks until the MULO is fielded in 
sufficient quantities. Currently, the total DoD inventozy shows adequate quantities of protective 
footwear, resulting in low risk assessment. The USMC is the only service reporting a shortage 
of footwear, but DLA can fill their shortfall. 

F.2.2.2 Eye/Respiratory Protection 

The Services continue modernizing their chemical protective mask inventories. Differ­
ent versions of the protective mask were developed to meet the requirements of different mili­
tary occupational specialties (e.g., air crew, tank crew, etc.). For the Army and Marine Corps, 
the M40 (for generic use) and M42 (for armor crew members) series masks are replacing the 
M17 and M25·series masks, respectively. Some Army aviation units are still equipped with the 
old M24 mask, which will be replaced by the M45 mask. The M43·series mask, designed to be 
used by Apache equipped units, was in fact issued to all types of aviation units. It is being 
replaced by the M48 (Apache) series mask. The M45 will replace tbe M49 as the general 
aviation mask. This modernization effort is still ongoing; not all units have replaced their M43-
series masks. AU of these masks are at low risk. as the combined numbers of all aviator masks 
on hand exceeds the requirement. These newer masks provide increased protection, improved 
fit and comfort, and compatibility with most Services' weapons systems' optics and sights. 
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The Marine cotpS is perfonning a product improvement program (PIP) to modifY the 
existing M40/M42 series mask. The PJP will be completed in Fiscal Year 2004. PIP actions 
include installation of a new nose cup, polyearbona1e eye lenses, drink tube coupling. and drink 
tube quick disconnect banding ofthe outlet valve housing: and laser etching serial numbers on 
the mask. The new components and banding procedure will improve the mask's durability and 
protective capability requirements established by the Marine Corps and eliminate inadvertent 
damage to th:: mask by the unit (i.e., painting a number on the head harness, engraving in the 
eyelens-retaining ring). The cost to perform the PIP is estimated at $12M with the Marine 
Corps saving approximately $10M by performing the rebuild vice buying new modified masks. 

The MCU-2AIP mask is designed to meet the needs of the Air Force ground crews, 
Navy shipboard and show-based support missions, and Marine Corps rotaiy wing forces. The 
number of these masks on baed generally exceeds the requirement The USAF has some short­
ages in masks and does not have second skins to provide complete personal protection. It will 
continue to be the mamstay of these units until the Joint Service General Purpose Mask is 
fielded, which will also replace the M40/42 masks. The Aircrew Eye/Respimtory Protection 
(AERP) mask is specially designed to enable pilots of high perfonnance aircraft to conduct 
missions in a contaminat.ed environment. Quantities of this mask are currently below the MTW 
requirement, making this a moderate risk. 

In order to provide complete protection to Olll' forces on the contaminated battlefield, 
particularly from liquid chemical agents, protective hoods and helmet covers are required as 
part of the individual protective ensemble. The protective hood for the M40 is rated as low risk. 
It is being replaced by the: second skin for the M40 series mask, which is a high risk program 
with only 65 percent of requirements on hand in FY02. The MCU-2P hood is at low risk with 
an abundant inventory. Protective hoods for the Ml7-series, M24, and M25Al masks are also 
in good supply, and thus are not a readiness issue. These masks are leaving the inventory, 
however. The Chemical Protective Helmet Cover is also available in sufficient quantities. · 

Filters and canisters provide the active ingredients that absorb the chemical and biologi· 
cal agents and provide the essential protection required. The C2/C2Al canister is used with the 
M40, M42, M43, M45, M48, and MCU-2/P masks. The number on hand falls short of the 
MTW requirements as a moderate risk. The M13A2 filter element exceeds requirements. but 
will be leaving the inventory with the retirement of the M17-series mask. The MlOAl fllter 
canister used on the M24/25 is short of the requirement. but these masks will also leave the 
inventory and will not be a readiness problem. 

F.z.J COLLECTIVE PROTECTION 

There are two general categories of collective protection: stand~alone shelters and 
integrated systems. Integrated collective protection equipment is component equipment 
designed to provide protection against CB agents through the use of filtered air under positive 
pressure to a variety of fucilities, vans, vehicles, aircraft aiJ<l ships. Filters for these integrated 
collective protection systems (CPS) are in short supply due to low peacetime demand and low 
production quantities. The increased emphasis on procuring individual protection and 
contamination avoidance equipment has resulted in a corresponding decrease in procurements 
of shelters and large collective protection filters. 
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The Air Force has expressed ~st in a greater collective protective shelter capability. 
The Air Force fielded through FY 00 the Pacific Air Force Interim Transportable Collective 
Prote<:tion System (PITCOPS). PITCOPS is an above ground NBC shelter that provides NBC 
ftltmtion integrated with an environmental control unit and auxiliary power uniL Beginning in 
FY OS the Air Force plans to field the Joint Transportable Collective Protection System 
(JTCOPS). Combined with the Navy's increasing shipboard collective protection filter 
requirements and the Anny and Marine Corps traditional integrated vehicular systems and 
tactical shelter requirements, the near-tenn MTW requirements for large cartxmbased fllters 
have outpaced current inventories even aided by industrial surge capability. As a result, much 
of this sector is assessed as high risk, though the risk is primarily due to the level of funding 
rather than technical shortfalls. Most of the filter manufacturers retain the industrial capability 
to produce them. 

!n the near term, the M51 shelter is replaced by the new Chemical and Biological Protec· 
tive Shelter (CBPS). All Anny MSI shelters have been coded as unsenr:iceable. The CBPS is 
presently in limited production with only limited fielding during 3QFY02. Both Army and Air 
Force field hospitals are being integrated with environmentally controlled collective protection. 
The Army's ChemicaUy Protected Deployable Medical Systems (CP DEPMEDS) and the Air 
Force's Chemically Hardened Air Transportable Hospital (CHATH} achieve collective protec­
tion through the integration ofthe M28 Simplified CPE, chemically protected air conditioner, 
heaters, water distribution and latrine and alann systems. The M28 Simplified CPE is in produc~ 
tion and chemically protected heaters and air conditioners initiated production in FY99. Procure~ 
ment and production ofCP DEPMEDS components has initiated. All components wili be 
assembled into CP DEPMEDS sets at depot. The FY02-07 POM fully supports the production of 
14 of the required 17 CP DEPMEDS. In FYOO, production initiated for remaining M28 CPE, CB 
protected water distribution and latrine systems, CB ISO Shelter Seals and Low Pressure Alarms. 

The M20·series Simplified CPEs are used 10 provide a contamination- free, environme~ 
tally controlled work space for Echelon I and II forward area medical treatment facilities. 
Current funding levels, however, only will meet Force Package I requirements. There are some 
Force Package II units designated for deployments into high threat regions that will not be 
equipped with M20 shelters. This leads to an assessment as high risk. Current policy is that the 
M20JM20A t Simplified CPE is a free issue item with no requirement to stock other than spares 
replenistunent. The Marine Corps has Portable Collective Protection Shelters (PCPS) but does 
not plan to fie1d them. The Marine Corps is instead using them for training pruposes. The 
M20Al SCPE is by default the only modem collective protection stand-alone shelter outside of 
the .medical community in the inventory. 

The Services have continued to improve integrated collective protection systems in 
armored vehicles and vans. All modem annored vehicles and armored vehicles in development 
have either filtered air systems. hybrid collective protection or full collective protection 
systems designed into their chaises. Notable progress has been made in providing shipboard 
collective protection. By the year 2000, most Naval ships that have close-- in support roles 
(including amphibious ships, gunftre support combatants • .md n:w logistics support ships) will 
contain significant CPS capabilities. 

Collective protection ftlters for integrated systems {such as armored vehicles, ships and 
planes) continue to suffer from low stocks. Wbile the Services have been proactive in selecting 
more capable industrial sources, actual procurement and storage of these fitters to MTW 
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requirements has not been initiated for all filters. As a result, stocks of some filters remain at a 
low level. However, the filters associated with the 200 CFM Particulate Filter Set for Shipboard 
Collective Protection Systems are being procured in. sufficient quantities. Continued difficulties 
in obtaining a strong industrial base in this field compounds the issue of fielding and sustaining 
these items. 

F.2.4 DECONTAMINATION 

Current decontaminants are highly effective against all CB agents, but most present 
environmental hazards and are manpower intensive. The services are attempting to find 
environmentally safe decontaminants that are less labor intensive. 

Basic soldier skills for decontamination of vehicle and crew-setVed weapons rely on the 
Mil Decontamination Apparatus, Portable (DAP) and MJ3 DAP. While the Mil is assessed 
as posing low risk. there are insufficient quantities of the M13 DAP as measured against tlr: 
MTW requirements. The 1-113 quartMll can be used in place of the 14-literM13 DAP, but 
they do not fulfill the same exact capability (in part due to the volume ofDS-2). 

The Ml7-series Lightweight Decontamination System (LDS) is used to provide opeta­
ticmal equipment decontamination in many battalion-level units and dual-purpose (smoke/ 
decontamination) chemical companies. The Air Force employs the Ml7 at the squadron level 
for operational equipment decontamination. The Ml7 is assessed as a moderate risk, due in part 
to a delay in rebuilding several hundred systems caused by a lack of funding since 1990. There 
is still a large mix of different models in the inventory, forcing the Services to retain a large 
number of differing spare parts to maintaiit the different models. Based on projected inventory, 
should spare parts become difficult to obtain for the different models, the risk may become 
high. Overall, this risk should drop as more systems are produced and the older models are 
upgraded or replaced. The Marine Corps is upgrading all of their LDS to the diesel engine. The 
Air Force is deleting stocks of AIE3Z..U systems by attrition. modifYing existing Ml7s to 
M17 A2s, and procuring additional M17 A3s to satisfY shortages. 

In the Army, the M12Al Power-Driven Decontamination Apparatus (PDDA) and the 
MI7A3 LDS are the primary pieces of equipment used to decontaminate vehicles, crew-served 
equipment and large areas of terrain. The Ml2A 1 is assessed as low risk. Although there are 
sufficient quantities on-hand ofthe M12Al, the nWntenance requirements, due to the age of 
this item, limit its full utilization and may increase its risk. The M2l!M22 Modular Decontami~ 
nation System will disPlace 200 Ml2Al PDDAs over the POM period, resulting in a high-low 
mix of teclmology. By FY02, the on-hand quantities of the M21/M22 MDS alone should satisfY 
the two MTW requirement. Additionally, the Merine Corps .is replacing their Ml2AI I'DDAs 
with the Ml7-series LDS. 

The Army and Marine Corps plans for stocking containers ofDS-2 (5-GAL and Ml3 
Can) are below the M1W requirements expected for decontamination operations. The situation 
is compounded by a decreasing availability ofDS-2. Bulk DS~2 stored at Seneca Army Depot 
undenvent lot testing to ascertain how much bas deteriorated and is unusable. As a result, 
stocks ofDS-2 are being released for contingency use only. While less hazardous replacement 
decontaminant~ such as sorbent decon are being developed. the quantities and packaging of 
current decontaminants ,present potential risk. The projected stockage of STB meets average 
MTW requirements, but has been considered a high-risk category in the past. Slight shortages 
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in calcium hypochlorite and sodium hypochlorite can be made up by the industrial base, using 
commercially available alternatives. These increased requirements come as a result of increased 
attention to the need for decontamination capabilities in the 2 MTW scenario, and will be 
further refined. Continued monitoring is recommended. 

The shelf life of the M258Al Skin D::contamination Kit expired on 30 July 1999. Its 
replacement, the M291 Skin Decontaminating Kit, became the primary item used in personnel 
decontamination. Although M258A1 stocks are no longer available to supplement inventory of 
the M291, the risk assessmmt is low. Projected buys are expected to meet the 2 M1W 
requirements, but may need to be augmented to meet the total service requirements. Rohm & 
Haas., Co., the sole supplier of the resin, sold the mixing and packaging equipment they used to 
manufacture the M291 Decontaminating Kit. Pine Bluff Arsenal, Arkansas, set up a production 
line and began to manufacture the M291 Decontaminating Kit in October 1996. Rohm & Haas 
continues to provide SQtne of the X£..555 resin components. Quantities of the proprietary resin 
component are being purchased by the item manager and provided to Pine Bluff for production 
of additional M291 Kits. Alternatives to producing a kit that does not use the XE-555 resin are 
being studied, including novel sorbent decontaminants. 

The projected stockage of the M295 Individual Equipment Decontamination Kit puts it 
in a low risk categocy when compared with 2 MTW requirements. The M29S Decontamination 
Kit uses the same resin mix as the M291 Decontaminating Kit, and began delivery in ~ember 
1997. True Tech Inc. has been producing this item. Increased funding for its procurement 
would maintain the low risk. 

F.l.S MEDICAL 

Medical NBC defense items are used to counteract the effects of exposure to chemical, 
biological, or nuclear agents through pre-treatment, vaccines, or post-treatment CUrrent projec~ 
tions for medical chemical defense material indicates that sufficient quantities should be on 
hand through the POM years and present overall low risk. Quantities of Nerve Agent Antidote 
Kits (NAAK), and Atropine and 2-PAM Chloride Autoinjectors now support two MTW 
requirements. Convulsant Antidote Nerve Agent (CANA), and Nerve Agent Pyridostigmine 
Pretrealment (NAPP) Tablets (also known as PB Tablets) are now at low risk because of 
continued purchases. This report includes medical treatments for biological warfare agents and 
cyanide exposure along with the addition of new chemical treatments. 

NAPP is still an Investigational New Drug (IND) for the use as a nerve agent pre-treat­
ment. The U.S. Army Medical Materiel Development Activity (USAMMDA) has continued to 
work with the FDA for approval. Defense Supply Center- Philadelphia (DSCP) is working 
with ICN Pharmaceuticals to establish a requirements contract for the manufacture ofNAPP. 

The sole supplier to DoD for NAAK., atropine autoinjectors, pralidoxime autoinjectors 
and CANA is Meridian Medical Technologies, St Loui~ Missouri. The medical chemical 
defense production line is being maintained with an IBM C. Meridian is an U.S. company but it 
obtains its atropine for the autoinjectors from a German supplier. Currently there is no domestic 
source for this drug. Pralidoxime and diazepam (CANA) for the autoinjectors is available from 
U.S. sources. The replacement for NAAK is the Antidote Treatment, Nerve Agent, Auto­
injector (A TNAA), which is a multi-chambered injector that will begin procurement in FYO I. 
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Patient Chemical Wraps have not been procured since 1991 and are made of the BOO 
materiel. USAMMA and the AMEDDC&S are currently assessing several \ersions of the 
patient wm.p before initiating new procurement of this item. All services are procuring the new 
decontaminable litter, but in limited quantities, for first line units. There is a vezy large stock­
pile of canvas litters that can be used once in an NBC environment and then destroyed. As the 
canvas litters are depleted~ they will be replaced with the new nylon decontaminable litter. 

The Office of the Surgeon Geneml has centrally programmed and funded 1he Aml.y's 
Medical Chemical Defense Materiel since 1994. USAMMA has procured, stored and main-­
tained this materiel for the Army in strategic locations for early deployers and forward 
deployed forces as Division Ready Brigades (DRB) sets, which sopport 5,000 personnel esch. 
The Marine Corps has consolidated its medical defense materiel into five centralized locations. 
The materiel is issued from one of the centralized locations whenever a Marine Corps element 
deploys, and is returned to the centralized program upon redeployment. The Air Force and 
Navy maintain their medical CB materiel in decentralized unit locations. Visibility of on-hand 
assets has been improved with the release of the Joint Medical Asset Repository, which is the 
Class VIII (medical) portion of ITA V. 

Currently, the U.S. total force (active and reserve forces) is being vaccinated against 
anthrax, which is considered the primary high- threat BW agent. The anthrax vaccination 
program is a three~phase program, starting with the troops serving in-or identified to deploy 
to-the two high-threat areas where hostile Allthrax-use poses the greatest potential danger. 
That status and schedule of the anthrax vaccination program is provided in Table 2-10 in 
Chapter 2 of this report. 

JPQ..BD continues to support the sole domestic supplier of anthrax vaccine to achieve 
FDA approval of their contract filler. In the area of medical therapeutics, the Department is 
maintaining a stockpile of antibiotics (e.g., ciprofloxacin. doxycycline) sufficient to address the 
treatment needs of potential BW exposure&, where such treatment is medically indicated. 

The DoD/FDA Shelf Life Program was developed by OSD Health Affairs and the 
Militaty Medical Departments in response to Congressional concern over the conservation of 
military medical resources. The program's focus is to save replacement cost of date sensitive 
medical materiel especially medical materiel in War Reserve Stocks, Medical Biological 
Defense Materiel Programs and Medical Chemical Defense Materiel Programs. The Joint 
Readiness Clinical Advisory Board (JRCAB) manages the she!~ life extension program for 1he 
Services and interfaces with the FDA. The FDA requests samples from the JRCAB and the 
Services. The samples have an initial potency test perfonned. followed by a 90-day stress test. 
and then a final potency test The potency results are compared against a degradation curve. 
and a new potency period is assigned. The FDA sends the information to the JRCAB and 
Services who disseminate instructions to extend and re~ mark or destroy the materiel to activi­
ties and units worldwide. The same lots are subjected to yearly retest and subsequent exfen. 
sions until the materiel fails or is removed for lack of sufficient on-hand quantities required for 
testing. The Army maintains its extended materiel at Meridian Medical Technologies for use by 
Force Package 3 and 4 units. The Air Force maintains its materiel at its local medical logistics 
activities that re-maik the materiel and :maintains it for the deploying units. The Navy rematks 
the materjel and maintains it with ~ unit. The Marines remark the materiel at its centralized 
storage locations. It is currently looking at other alternatives, similar to the Army's, the replace 
pen and ink changes. The DoD/FDA Shelf Life Program has saved an avemge of $118.50 of 

F-23 



CB D~/~tJSe AnnMlll Rt!ptJtt 

medical chemical defense materiel from having to be destroyed and repurchased for every 
$1.00 it has cost the Services to get materiel tested and extended by the FDA. 
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AnnexG 

DoD Joint Service Chemical and Biological Defense Program Funding 
Summary 

ln accordance with 50 USC 1522, Department of Defense Chemical and Biological 
Defense Program, research, development, test and evaluation (RDT &E) and procu!OlllClllibr all DcD 
chemical and biological (CB) defense progmns (with the exception of those bioiogicalworfare defunse 
RDT&E programs conducted by the Defunse Advanced Researoh Projects Agency, DARPA) are 
consolidaled into defense. wide program element (PE) funding lines. The detailed funding in!brmation in 
this annex is provided annually ro Congress in the DoD Joint Service Chenncal and Biological Defense 
Progmm, Preoident's Budget Submission, Reoearch, RDT &E, Defunse.. Wide and Procurement, 
Defunse.. Wide budgetexhtbits, and in the DepartmeotofDefunse Extiact fuurul in the Budget of the 
Unitod SOltes. These l:udget submissions J"'"ide a detailod account of prior year a<X:omplislnne!n and 
planned activities for the budget request period. Table G-1 (and Figure G~ 1) provides a stmnnary of 
appropriated and requested funding fiom FY 1996- FY 20Cfl. Demiled funding request for FY 2003-
20Cf7 are provided separately in the President's F¥2003 Budget Submission. Fiscal year 19% WDS the 
first y<ar in whioh all Service and Defense Ageany CB defense progJlllDS were consolidaled into 
defense-wide funding lines. Prior ro FY 1996, funding was included in several sepamte Service and 
Defense Agency funding lines. Aiso, during FY 1996 approximately $30 million was m>sfim<d ro the 
CB Defunse Program procurement line fiom the Anny's operntions and maintenance (O&M) accounts 

for bio-defunse vaccine acquisition. Much of the growlh in progmm funding between FY 19% and FY 
1997 resulted fiom the ttansfer offimds betw= existing •=- rather than n:a1 growlh in the owtall 
DoD CB Defense Program. 

Table G-2 (and Figure G-2) provides a summary of expendit=s by the DoD Chenncal and 
Biological Defense Progmm. Expendit=s represent the amount of checks issued or other paymen1s 
made (mcludiag advanoes ro others), net of refimds and reimbuoJements. The term is frequently used 
intercbangeably with the term ~outlays," whioh are the measure of gcvemment spending(i.e., paymen!>l 
ro liquidate obligations (other than the repayment of debt), net of refimds and offiettiog collections.) It is 
impcrtanl ro nore that fimds appropriated for a given year may be expended incrementally over a period 
of years. Thus, expenditures shown in Table G-2 will be npda1ed in lbllowing years ro show rotal 
expenditures of appropriated fimds. 
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AnnexH 

Statement Regarding Chemical and Biological Defense Programs 
Involving Human Subjects 

The reporting requirement (50 USC l 523) foc the annual report to Congress QD the DoD 
Chemical and Biological Defi:nse Program was modified by Section 1086 of tho FY98 Natioual 
Deftme Authorization Act. The arnendmentrequin:s 1he fullcwing information: 

A description of any program involving the testing of biological 
or chemical agents on human subjects that was carried out by the 
Department of Defense during the period covered by the report, 
together with a detailed justification for the testing, a detailed 
explanation of the purposes of the te~ting, the chemical o~ 
biological agents tested, and the Secretary's certification that 
infor.wed consent to the testing was obtained from eaCh human 
subject in advance of the testing on that subject. 

Table H-1 provides a sununacy of prior and planned tests conducted by the Department of 
Defense, bo!h directly or under oontmct, which involve 1he use ofhuman subjects fur tho testing of 
chemical or biological agents. In SllllllillU)', 1here has been no such testing since 1969 with biological 
agem, since 1'175 for chemical agents, and no testing is pllllmed. 

Table H-1. Summary oCExperimenis and Studies with Homan Subjects 
Involving tbe Use of Chemical or Biological Agents 

November 25, 1969 
July 28, 1975 

S!nee 196911975 

Human biologicll! agent testing ended 
Human chemical agent testing Ooded 
No activities With human subjects involving exposure to 
biologicll! agents, nor chemical agents have occum:d 
since testing i:nded 

The Department is in full compliaru:e wi1h the requiremenls of all laws regarding 1he use of 
human subjects involving chemical or biological agents. DoD is involved in no experimentation or any 
o1her efforts which involve 1he exposure of human subjects to chemical or biological agents. 

As part of tho DoD Chemical and Biological Defense Progmm. DoD requires the use of small 
quantities of chemical and biological agents in 1he research, development, 1<5! and evaluation of 
detection, protection, and decontamination equipment and systems. Cla:mical and biological agents 
are also used in small quantities in training U.S. forces to ope.tate in protective equipment and to 
operate detection and decontamination systems in a chemical or biological environment. However. no 
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research, development. test or evaluation involves the exposure of human subjects to chemical or 
biological agents. 

Medical chemical and biological defense programs involve the use of human subjects in 
controlled clinical trials to test and evaluate the safety, immunogenicity. and other effects of medical 
products (drugs, vaccines, therapies, etc.) to protect against chemical and biological agents. The use 
of human subjects in these trials involves volun~ who ha'tll! provided informed coosent All use of 
bW111111 subjects in those 1rials is in fuU wmpliance with t1u; "Conmon Rule," Fcdetal Policy for tbc 
Protection of Human Subjects, Food and Drug Adrninistmtion (FDA) regulations, Fcdetal Acquisition 
Regulations (FAR), DoD Directives and Instructions, and all other applicable laws, regulatioll5, 
isanances, and requirements. The FDA has a proposed role ''New Drug and Biological Drug 
Products; Evidence needed to Demonstrate Efficacy of New Drugs fur Use Against Lethal or 
Pennanently Disabling Toxic Substances Wilen Efficacy Studies in Human Elhically Cannot be 
Conducted" October 5, 1999. No medical chemical or biological defense programs involving lmman 
subjects involves the exposure of these subjects to cheatical or biological agents. 

While DoD conducred tesll! involving tlu; exposure of lmman subjects to chemical and 
biological agents in the past, all such tests and programs have been halted and disbanded. The United 
States fonnatly renounced the "Use oflethal biological agents and weapons, and all other methods of 
biological warfare'' in National Security Decision 35, November25, 1969. Human testing with lethal 
biological warfure agents was never done and testing with incapacitating biological warWe agents was 
e<:ased in !969. The last lmman testing of chemical warllm: agenll! OC<:Uired on July 25, 1975. Actiog 
Secretmy of Army Nonnan Augu;1inc suspended testiog of chentical compounds on human volunteers 
on July 28. 1975. 

Tests involving the exposure of human subjects to chemical agents began in the 1940s and 
continued following World War II through tbc Cold War until the early I 970s. Such testiog has been 
documented and reported to Congress. See for example, Department of Aony. InspectorGeneml 
Report, DAIG-rN 21-75, Use ofVolunteers in Chemical Agent Research, March 1976. In 
addition. there was extensive congressional testimony on this subject during 1975 and 1976. DoD has 
not conducted any experimentation since that time involving the exposure ofhuman subjects to 
chemical warfare agents. 
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Annex/ 
Congressional Reporting Requirement: 50 USC 1523 

Title SO of the U.S. Code, Sec.1523. Annual nport on chemical and biological warfare defense 
Implemented by Public Law 103-160, The FY94 National Defense Authorization Act 

Ia) RepOrt =quire<i 

The Secretary of Defense shall include in the annual report of the 
Secretary under section 113{el of title 10, a report on chaoical anr::l. 
biological warfare defense. The report shall assess--

(1) the overall readiness of the Armed Forces to fight in a cherdcal­
biologica.l warfare environment and shall Clescribe steplil taken and planned. 
to be tCLken to improve such reQdiness; and 

(2) requirements for the ohemical and biological warfare d$£enSe 
program, including requirements for training, detection, and protective 
equipment, for nedical prophylaxis, and for treatment of casualties 
resulting from use of chemical or biological >Neapona. 

(bl Matters to be included 

The rapo:ct shall include :information on the following: 
(1) The quantities, characteristics, and capabilities of fielded 

chemical and biological defense equipnent t;o me.!!t wart~ and peacetime 
z:equirement.s for support of th& Anned Por~e, including individual 
protective items. 

(Z) The status of reselll"cl::l and development programs, and acquisition 
progr<i!lliil, for required i=prOVQ!I\erltS in. chemical and biological defense 
equipnl.ant and medical treatment, includi~:~g an assessment of the ebility 
of ehe Department of Defenae and the industrial base to meet those 
reqUirements. 

(3) Measures takan to ell$u.:r:e the integration of requirements for 
chemical and biological defen~>e equipm8nt and materi<tl among the Armed 
Forces. 

(4) The status of nuel~r, biolOgical, and chemical (NBC) warfare 
defense training- and re«diness among the Armed Foz:ces and m.easn.1rSS being 
taken to include realistic nuclear, biological, and chendcal warfare 
simulations in war games, battle simlllations, and. training exercises. 

(5) Measures taken to improve overall management and coordination of 
the che!tdcal and biologiclll defense program. 

(6) Proble.ll5 encounterea. in the chemical and biologic"l warfare 
defense progralll during the past year and r-ec:Oimllo:mded solutioruJ to those 
problems fo~: which additional resources or actions by the Congress are 
nqu.ired. 

{7) A description of the chemical warfare defense preparations that 
have baen and are bei~ undertaken by the Depal:'tment of Defense to 
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address needs which may arise under article X of the Chemical Weapons 
Convention. 

!8} A Sl.lll!llld.l:Y of other prepar•tiona >.>ndert:.aken l:>y tile Department of 
Defense and the On-Site Inspection Agency to prepare for and to a~sist in 
tile implementation of the convention, including activities such as 
training for il'lspectors, prepa.l:'at:ion of d.efense installations for 
inspections under the convention using the Defense Treaty Inspection 
Readiness Program, provision of chemical weapons detection equipment, and 
assistance in the safe transportation, stol:'age, and destruction of 
chemical weapons in other signatory nations to the convention. 

(9) A description of any progr~ involving the testing of biological or 
chel!lical agents on human subjecr.s that W&S carried out by the Deportment of 
Defense during the period <::OV&l:ed by the report, together with a detailed 
justification for the testing, a detailed explanation of the purposes of 
the testing, the chemical or biological 4gents tested, and the Secretary's 
certification that informed consent ::o the testing 'dliB obtained from each 
human subject in advance of the testing on that subject, 



AnnexJ 

Acronyms and Abbreviations 

Ncy.ta· The aeronymsand•bbrt:'lia1ions in tbie am~ex reflect all extensive, though not exhaustive~ list of terms rela:ed to 
. the variow. and divene CB defense aetivities. The acrnnym& may !lave diffenmt mcanlnss tn other ~ntcJttx. 

-A-

AAA V- Advanced Amphibious Assault Vehicle 
AAR - after action report 
AARS- Advanced Airborne Radiac Sy&tem 
AB-AirBase 
ABOO- Aviation Battle Dre:ss Utilities 
ABO- AgentofBiological Origin 
AC- Active Com~nent 
ACAA- Automatic Chemical Agellt Alarm 
A CAD A- Automatic Chemical Agent Detector 
ACAT - M:quisitiot! Category 
ACC- Air Combat Command 
ACES - Air Fon:e Command Exercise System 
Ach - acety lchaline 
ACOM- Atlantic Command 
ACPLA- agent containing particle per liter of air 
ACPM- Aircrew Protective Mask 
ACfD- AdV!lJlced Concept Technology 

Demonstration 
ADS - Area Detection System 
AERP- Aiwrew Eye/Respiratory Protection 
AFB-AirForce Base 
AFI- Air Force Instruction 
AFIP- Armed Forces Institute of Pathology 
AFMAN -Air Force Manu~l 
AFMS- Air Foree Medical Service 
AFRRI- Armed Forces Radiobiology Rese~h 

Institute 
AG - Austra.Jia Group 
AI CPS- Advmced Integrated Collective Protective 

System 
AIDET - Air<:rnft Interior Detector 
AIT- Aeromedical Isolation Team 
ALAD- Automatic Llqnid Agent Detector 
ALSA- Air Land Sea Application 
AMAD- Automatic Mustard Agent Detector 
AMC -u.s. Army Materiel command 
AMEDDC&S -Army Medical Department Center 

and School 
ANCOC- Advanced NCO Course 
ANO- Air National Guard 
ANNDR-2- Portable dose-mte gamma/beta 

radiation meter 

ANNDR-13-Compact, digital whole body 
radi.ationmeter 

APC - Annared Pecsonnel Carrier 
APODS- Aerial Port of Debarkation 
ARNG- Arrrty National Guard 
ARTEP- Army Training and Exercise Plan 
ASA(ALT)- Assistant Secretary afth~: Army for 

Acquisition, Logistics & Technology 
ASBREM:- Armed Services Biomedical Research 

Evaluation and Management 
ASCC- Air Standarrlizatian Ccordinatin.(! 

Com:nittee 
ASD(HA)- Assistant Secretal)' ofDefense for 

Health Affairs 
ASD(S&TR)- Assistant Secretary of Defense for 

Strategy and Threat Reduction 
ASD(SO!LlC)- Assistant Secretary of Defense for 

Special Operations and Low-IntensitY Conflict 
ATD- Advanced Technology Demonstration 
AT/FP- Antiterrorism Force Protet:tion 
ATG- Afloat Training Group 
ATH- Air Transportable Hospital 
ATNA- Antidote Treatment Nerve Agent 

Autoinjector 
ATP- Adenosine Triphoaphate or Allied 'Tactical 

Publication 
A TS- Automatic Transfer Switch 
ATSD(NCB)- Assistant to the Set:retary af 

Defense for Nuclear and Chemicallilld 
Biological Defense Programs 

ATSO - Ability to Survive and Op~m~te 
aTSP ~ acti\le Topical Skin Protectant 
AVA- Anthrax Vacclne Adsorbed 
A VIB- Aircrew Unifonn Integrated Banlefield 
A YIP- Anthrax Vaccine immunization Progmn 

-11-

B. anthracis- Bacillus anthr11cis (anthrax) 
B. m4l!ei-Burkholderia mallei (glanden) 
BBS- Brigade Battle Simulation 
BCrP- Battle Col11ll1Wld Training Center 

BD- biological detector (also, biological defense) 
BOO - Battledress Overgarment 
BDU- Batdedress Unifunn 
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BES- Budget Estimate Submission 
BG- Bacillus G/Qbigii 
BIDS- Biological Integrated Deteaion System 
BIODET- biological detection 
BL- Bi~CW~fety Level 
BLA- Biologics Ucemring Application 
BNCOC - Basic Non-CmnmissiQ!lCd Officer Course 
BOG- Board of Governors 
BoNT - BotulinW1l Neumto:tin 
BoNT/A- Botulinum Neurotoxin A 
BoNTIB- Botulinum Neurotoxin B 
BRP- Basic Research Plan 
BSPS- Biological Sample Preparation System 
BTN- below the neck 
BTRC- Biological Threat Response Cell 
BuC!E- butyryl cholinesterase 
BVOGVO- black vinyl overbootlgreen '<~inyl 

overboot 
BW- biological wa.rfan: 
BWC- Biological Weapons Convention 
BWD- Biological Warfare Defense 

--C--

C41- command, control, communication, computer, 
and intelligence 

C41SR- command, control, oommunicatioo, 
computer, intelligence, surveillance, and 
reconnaissance 

C. burnelii- Coxiefla burnelii (Q fever) 
CA- Commodity Area 
CAA- Center for Anny Analy~is 
CA/D- Chemical Activity/Depot 
CaE- carboxylesterase 
CAM- Chemical Agent Monitor (also, Commodity 

Area Manager) 
CAM EX -Computer Assisted Map Exercise 
CANA- Convulsant Antidote, Nerve Agmt 

auto injector 
CANE - Combim:d Arms in a Nudear/Chemial 

Environment 
CAPDS- Chemical Agent Point Detection System 
CARDS- Chemical Agent Remote Detection 

System 
CASTFOREM- Combined Arms and Support Task 

Force Evaluation Model 
CatOx- catalytic oxidation 
CATS- Coosequence Assessment Tool Set 
CA WM- Chemi~:al Agent Water Monitor 
CAX- (;{lmbined Arms Exercise 
CB- chemical and biological (also CJB} 

CBAAG- Chemical and Biological Agent Advisory 

"""' CBAT --Chemical Biological Augmentation Team 
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CBA WM- Cherriical Biologtcal Agent Water 

Monitor 
CBD- chemical and biolcgical defense 
CBDP- CbemicaUBiological Defense Progf1im 
CBIAC- Chemical and Biclcgicallnfonnation 

Analysis Center 
CBIRF- Chcni=.l Biological Incident Response 

Force 
CB!S- CB Individual Sampler 
CBM&S- Chemical/Biological Modeling & 

Simulation 
CBMS- chemical biological mass spl:<:trcmeter 
CBNP- Chemical Biological Nonproliferation 

l'rog<am 
CBPS- Chemical Biological Prot«tive Shelter 
CBR- Chemical, Biological, and Radiolcgical 
CBR-D- Chemical, Biolugi.QIJ, Radiologi1;al Defense 
CBRNE- Chemical, Biological, Radiological, 

Nuclear, and High-Yield Explosives 
CBRNC- Chemical, Biological, Radiological & 

Nuclear CoWJtenne!lsures 
CJB..RRT- Chemical Biological Rapici Response 

roam 
CBS- Corps Battle Simulation 
CBSD- Chemical BioiOSical Stand-cffDetector 
CBTAP- Chemical and Biological Threat Agent 

""'"""" CBW- chemical and biological warfm:-
CCD- Camouflage, Concealment, and Deception 
CCTI- Chairman'11 Commended Training Issues 
ax:'- Centers for Oi11ease Control and Prevention 
CD-ROM- Compact Dillk- Read Only Memory 
CUfF- Chemical Defense Training Fw:ility (at the 

U.S. Army Chemical School) 
CE- Civil Engineering 
CEF.S- halfmuste.ni (2-i:bloroethyl ethylsulfide) 
CEM- Concept Evaluation Model 
CENTCOM- Central Command 
CESM- Chemical Environment SIJI"Vivability Mask 
CESS- Chemical Environment Survivability Suit 
CFD- Computational Fluid Dynamics 
CFM- cubic feet per minute 
CFR- Cede of Federal Regulations 
CFX- computational fluid eff«ts 
cGMP- current Good Manufacturing Practi.;es 
CHAMP- Chemically!biologicaUy Hardened Air 

Management Plant 
CHATH- Chcmically!Biologically Han!enedAir 

Transportable Hospital 
OlE- Cholinesterase 
CIA- Centnll Intelligence Agency 
ClNC- Commander-in-Chid 
Cli'\CCENT- Commanrler--in-ChicfCent:al 

Command 



CINCPAC- Commander-in-Chief Pacific Command 
CJCS- Chairman of the Joint Chi~f ofStaff 
CM- Chloroform-Methanol 

(also, consequence management, crisis 
management, or cotmtermeasures) 

CMO - Central MASINT Office 
CMR- ChlQl'Ofonn-MethanoJ Residue 
~TC- Combat Maneuver Training Cerrter 
CMX - Crisis Management Exerc:ise 
CNS- Central Nervous System 
COBC- Chemical Offi.~ Basic Caurse 
CoM- Coosequence Management 
COMMZ- Communications Zone 
COMPTUEX- Composite Training Unit Ex~ille 
CONOPS -Concept of Operations 
CONUS- cGntinental Untied States 
COTS- Commercial Off-the.Shelf 
CP- chemical protective (also, c:olleaive proteclion, 

command post, or counterproliferation) 
CPICBD- Co~mterproliferation!Chemical and 

Biological Defense 
CPE- Colledive Protection Equipment 
CPO- Chemical Protective Overgarment 
CPRC- CounteJPrOliferation Revi~;:w Council 
CPS- Co!lwtive Protection System 
CPU- Chemical Protective Undergarment 
CRDA- Cooperative Research. & Development 

Agreement 
CRG- Compliance Review Group 
CRP -Critical Reagents Program 
CS-teargas 
CSAT- Command and Staff Awareness Training 
CSST- Otemical C&sualty Site Team 
cr- Concentration over time 
ere- Combat Tnining C<mter 
CTR- Cooperative Threat Reductioo 
crs- Casualty Training System 
CVC- Combat Vehicle Crewmen 
CVlP- Chemical Vision Implementmion Plllll 
CW- Chemical Warfare 
CWA- Chemical Warfare Agen! 
CWC- Chemical Weapons Convention 
CWClWO- Chemical WeEI.pons Convention 

Implementation Wor1cing Group 
CWDD- ChemU::al Warfare DirectiOillll Detect« 

(ANIKAS.IA) 
CWICS- Chemical W capons Interior Compartment 

System 
CWNAVSIM- Chemical Warfare Naval Simu1athn 

-0-

DAB- Defense Acquisition Board 
DAIG- Ikp!litrmllt of the Army Inspector General 
DAP- Decontaminating Apparatus Portable 

DARPA - Defense Ad'l~ced Research Projects 
Agency 

DASG-HCO- Department Of the Army Surgeon 
Gentttal-Healtb Care Office 

DA TSD (CBD)- Deputy Assistant to the Secretary 
of Defense for Chemical!Biological Defense 

DCSOPS- U.S . .Amly Deputy Chief of Staff for 
Operations 

DDR&E- Director, Defense Research and 
Engineering 

DEA - Data Exchange Agreemettt 
DEPMEDS- Deployable Medical Systems 
DEST- Domestic Emergency Response Team 
DHHS- Department of Health and Human Services 
Dl.A -Defense Logistics Agency 
DMMP- Dimethyl Methyl Phospbonate 
DNA- Deo:cyi.bonucleic Acid 
DNBI- Disease and Non-Bat1le lllJury 
DNWS- Defense Nuclear Weapons School 
DoD- Department of Defense 
DoE- DepartrooniQfEnergy 
DPE- Demilitarizlnion Protective Ensemble 
DPG- Defense Plaruring Guidance; Also Dugway' 

Proving Grounds 
DRB- Defense Review B"Oatd (a.Tso, Defense 

Resources BoEI.rd, or Division Ready Brigade) 
DRI- Defense Refonn 1nitiative 
DS2- Decontamination &llution 2 
DSCP - Debse Supply Center Philadelphia 
DSO - Def~ Sciences Office 
DSTAG- Defense Science and Technology 

Advisory Group 
DTO- Defense Technology Objective 
DT AP - Defen$C T cehnology Area Plan 
DTIRP- Defense Technieat Inspection Readine59 

Program 
DTLOMS- Doctrine, Training, Leader 

Development, Organ:izatfon, Materlal, and 
Soldier/Persnnnel 

D1N- Decision Tree Network 
DTO- Defense Technology Objective 
DTIOT- developmental/operational te5ting 
DTRA - Defense Threat Redt<ction Agency 
DTRA(CB)- Defense Threat Reduction Agency's 

Chemical and Biological Defense Directorate 

--E­
E. coli- Escherichia coli 
EBO- ebola virus 
ECBC- Edgewood Chemical &Biological Centet' 
EaJ- Environmental Control Unit 
FCt/- Expanded Ca:paci1y Vebkle 
ED- ethyl dichtoi'l.IMne 
BEE- Eastern Equine Encephalomyelitis 
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EEG- electrocncephalcgraphic 
ELISA- Enzyme-Linked lmmunosorbent N.say 
EMD- Engineering and Manufacturing 

Development 
ENCOMPASS- Enhanced Consequence 

Management Planning and Suppon System 
EOD- Explosive Ordnance Disposal 
ESS- Environmental Support System 
EUCOM - E~~ropean Command _,_ 
Fl -Fraction 1 
FL-V- Fraction I- "V"' Antigen 
Fab- Fragment Antigen Binding 
FABS- Force Amplified Bio~nsor 
FAR- Federal Acquisition Regulations 
FBI- Federal Bureau of Investigations 
Fe- Fragment CryssalliW>Ie 
FCBC- Fll:ld Management of Chemical and 

Biol~eal Casualties Co~se 
FDA- Food and Drug Administration 
FDTE- Force Development Testing and 

Experimentation 
FEST- Foreign Emergency Response Team 
FGA- Fotmh Genenrticn Agents 
FLEE'ffiX - Fleet Exercise 
FM - Field Manual 
FORCI,;"M- Fon:e Evaluation Model 
FORSCOM- Forces Command 
FR - name resistance 
FUE- First Unit Equipped 
FY- fiKal year 
FY99- Rscal. Year 1999 
FYDP- Future Years Defense Plan 

-G-
G-CSF- Gramucolyte Colony Stimulating Factor 
GA- tabun, a nerve agent 
GAO- General Accounting Office 
GAS- Group A Slreptococcus 
GB ~sarin, a nerve agent 
GC- gas chromatography 
GO- soman, a nerve agent 
GEMS- Global ExpeditiOTUlry Medical System 
GF- a nerve agent 
GMP- Good Manufacturing Practice 
GOCO- Govemment..OwnediContractor-Operated 
GP- glycoprotein 
GPFU- Gas Panicu!ate Filter Unit 
GPRA- Government Perfonmmce and Results Act 

HAZWARN- NBC Hazardous Warning System 
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HAZWOPER- Hazardous Waste Operations and 
Emergem;y Response 

hBuChE- Human Butcylcholinestcrase 
hCaE- Human CarbGxylesterase 
HD ~sulfur mustard, a blister agent 
HEPA- high efficiency particulate 
HHA- Hand Held lmmunochromatographic Assay 
HLA- high level architecture 
HMMWV- High Mobility Multipurpose Wheeled 

Vehicle 
HN- Host Nation 
HPAC- Hazard Ptediction Assessment Capability 
HQ- headquarters 
HSCfY A~ Human Systems Program Office 
HT A - high threat area 
liTH- High Test Hypochlorite 
HV AC- beating, ventilation, and air conditioning 

!BAD-Interim Biological Agent Detector 
IBMC - Industrial Base Maintenance Contract 
ICAD -Individual Chemical Agent Detector 
!CAM- Improved Chemical Agent Monitor 
ICDS- Improved Chernieal Detectlon System 
ID- infantry division 
IDE- integretcd digital environment 
IDUf - lmmtdi.ate Danger to Life and Health 
IEO-lnfonmstion Exchange Group 
lET- Initial Entty Training 
!L - lnterleukin 
IL CBDWS- In-Line Chemical Biolagical Defense 

Water System 
IM -intramuscular 
lMS- I \'In Mobility Spectroscopy 
1ND- Investigational New Drug 
IOT&E- Initial Operational Testing & Evaluation 
IP- intraperitoneal 
IPDS- Improved {chemical} Poinl Dettcrion System 
IPE- Individual Prote~tive Equipment 
IPR- ln-Proces~ Review 
IPT- Integrated Product Team 
IR&.D- Independent Research & Development 
IR-L!DAR -Infrared Light Detection and Rangins 
IS- Instrumentation System 
ISD- Individual Soldier Detector 
ISO- International Standards Organization 
IT AP -Improved Toxicological Agent Protective 

Ense:nble 
ITS- Individual Training Standard 
IVD-lntlividual Vapor Detector 

...J.-

JAGG- Joint Air and Ground Glove 
JA WG- Joint Assessment Working Group 



JBlGU -lSLIST Block l Glove Uppde 
JB2GU- JSLISJ Bled 2 Glove Uprgrede 
JBAIDS -Joint Biological Agent Identifi~on and 

Diagnostic System 
JBPDS -Joint Biological Point Detection S~stem 
JBREWS-Jcint Biological Remote Early Warning 

System 
JBSDS- Joint Biological SlandoffDetection System 
JBUD- Joint Biological Universal Detector 
JCAD -Joint Chemical Agent DetectOr 

JCATS- Joint Conflict and Tactical Simulation 
JCBAWM -Joint Chemical Biological Agent Wau:t 

Monitnr 
JCBUD- Joint Chemical and Biological Universal 

Detector 
JCHEMRA TES - Joint 0\emicaf. lkfense Equipment 

Coltllumption Rates 
JCPE- Joint Collective Protection Equipment 
JCRS -Joint CW:lteen Refill System 
JCS - Joint O*f.s of Staff 
JFCOM -Joint Forces Command 
JFIRE- Joint CB Protective Firefighter SUit 
lFOC -Joint Future Opem.tional Capabilities 
JFT -l<rint Field Trail 
JGEM - Joint Ground Effects Model 
JLAS -Joint Land, Aerospace, and Sea Simulation 
JMANS -Joint Mu.ltimission Advanced NBC .,..... 
JMAR- Joint Medical Asset RepositDry 
.TMCBDRP- Joint Medical Chemical and Biological 

Defense Research Program 
JMCBRDRP -Joint Medical Chemical, Bio!ogi\:I!J, 

and Radiological Defense Research Program 
JMCBDS- Joint Modular Otemical and Biological 

DeteWon System 
JMCDRP- Joint Medical Chemlcal.Defetwe 

Research Progrnm 
JMNS -Joint Mission Need Statement 
JMRR -Joint Monthly R.el!odiness Review 
JNBCDB - Joint NBC Defense Board 
JOA- Joint Operations Area. 
.JORU- Joint Operational Requiremems Document 
JPACE -Joint Protective Airl;;ww Ememb!e 
.ll'Q..BD- Joint Program Office for :Biological 

Defense 
JRCAB- Joint Readiness Clinical Advisory Board 
JRTC- Joint ReadineB$ Training Centl:!' 
JSA -Joint Service Agreement 
JSAF -Joint Simulated Automated Fortt 
JSAM -Joint Servh:e Alm-ew Mask 
JSCBIS- Joint Servk:c Cbemi<:al Biological 

Inf()nnation System 
JSFXO- Joint Servi<:e Fixed Site Deoon 
JSGPM- Joint Service General Purpose Mask 

JSIG- Joint Service Integration Group 
JSIMS -Joint Simulation System 
ISUST -lofut Sen ire Lightweight Integrated 

Technology (individual proteetion) 
JSLNBCRS- Joint Servi.<:e Light NBC 

Reconnaissan<:e System 
JSLSCAD- Joint Service Lightweigbt Stand...nf 

Chemical AgeDt Detector 
JSMG - Joint Servi«< Materiel Group 
JSMLT -Joint Service Mask Leakage Tester 
JSNBCRS- Joint Setvio;e NBC R~slllln<:C 

System 
JSTPCBD - Joint Scienre and Technology Panel for 

Chemi<:aliBiologieal Defense 
JSWILD- Joint Service Warning and Identification 

UDAR Deteacrr 
JTASC- Joint T rainins 11nd Analysis Center 
ITAV- Joint Total Asset Visibility 
ITWAG- Joint Training A=sment Workins: 

Group 
!rC -Joint Training Council 
JTC'G- Joint Technology Coordinating Group 
ITCOPS- Joint Transportable C<Jll=ve Protection 

System 
JTF -Joint Task Forr;e 
NAP- Joint Vaccine Acquisition Program 
JW ARN - Joint Warning and Reporting Network 
JW ARS- .klint Warfighting Simulator 
JWFC -Joint Warfighting Center 
JWSTP -JoiDt Warfigbting S & T Plan 

-1.-

L- lewisite, a vesicant agent 
LAM- Louisiana Mane~~veo; 
LA V- Light Armored Vehicle 
l.CBPG- Lightweight CB Protective Gannent 

lD:;e - Median Lethal Dose 
LDS- Lightweight Decontamination System 
LG7- !.and Group 7 
UlA- general purpose amphibious a!ISIW!t ship 
UID- general purpose amphibious assault ship 

(with internal dock) 
UDAR- Light Detection And Ranging 
llC -limited liability cmporation 
lLR- Low Level Radiological 
lMS- Lightweight Multipurpose Shelter 
LMSR- Large, Medium-speed Roll-on, Roll-aft' Ship 
LNBCRS- Light NBC Ret:ollllaissam:c System 
LRBSDS- Long-Rwlge Biological St&n.d-.off 

Detection System 
LSCAD- Lightweight Stand-off Chemical Agent 

Detect« 
LSCD- Laser Stand-otfOtemical Detector 
LSD- landing ship, dock 



LSP- Logistics Support Plan 
LWRS- Lightweight Recoonaissance System 

-M-
M&S- Modeling and Simulation 
M&S CA- Modeling and Simulation commodity 

Are• 
M&s R&D- Modeling and Simulation Research 

and Development 
MAGTF - Marine Alr Ground Task Force 
MAlCOM- MajoiCommand 
MALDI- MatriX-Assisted Laser Desorption 

Ionization 
MANAA- Medical Aerosolized Nerve Agent 

Antidote 
MANSCEN- Maneuver Support Center 
MANTECH - ManufllCturing T ~nology 
MASINT- Measures & Signatures Intelligence 
MBDRP- Medical Biological Defeme: Re§t!IIch 

Program 
MBGV- morhurg virus 
MCBAT- Medical Chcm-Bio Advisory Tesm 
MCBC- Management of Chemical and Biological 

Casualties Course 
MCO - Marine Corps Order 
MCPE- Modular Collective Protection System 
MCU-2AIP- a chemical protective mask 
MCWP- Marine Corps Warfighting Publication 
MD- tnelhyl dichl0111rsine 
MDS- Modular Dcl;ontamination System 
MED- Medical 
MEIR- Medical EffectS ofionizing Radiation 
MEPS- Multiplex Electronic!Photon.ic Sensor 
METL- Mission Essential Task List 
met!. 1hrA -methionine biosynthesis 
MEV- Marine Expeditioowy Unit 
MFR- Multi-Function Radiac Set 
MHC- Major Hi~looompa!ibilicy Compl~;:x 
MICI\0- Multip~ Integrated Chemical Agent 

Detector 
Mil STD- Military Standard 
MIPR- Military Interdepartmental Purchllse 

R~uest 

MLRS- Multiple Launch Rocket System 
MNDRP- Menical NtJClear Defense Research 

""'•""" MNS- Mi:;sion Needs Statmtent 
MOE- M~:asute ofEffee.ti\'l"liCSs 
MOP- Memorandum of Policy 
MOPP- Mis.sion Oriented Protecti.,.e Poslure 
MOS- MilitarY Ck<:upatiO!Ull Specialist 
MOU- Memorandwn ofL'nderstanding 
MPH- miles per hour 
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MPS- Mission Perfonnance Standard (also, 
MultipurpO!IC Protecti\'e Sock) 

MPSP- Medical Progoun Sub-Pltnel 
MRMC- Medical Resean:hand Materiel Comnnand 
MS- Ma5s Specttometry or Milestone 
MSC- MilitarY Sealift Command or Mesenchymal 

SremCd" 
MTF- Medical Treatment Factlicy 
M'ITP -Multiservice Tactics, Technique~>., and 

Procedures 
MTW- Major Theater War 
MULO- Muld-purposc Overboot 
"''"E- murein biosynthesis. 

NAADS- Nerve Agent Antidote Delivery System 
NAAG- NATO Army Armaments Group 
NAAK- Nerve Agent Antidote Kit 
NAAS- Nerve Agent Antidote System 
NAPP- Nerve Agent Pyrido:Jtigmine Pretreatment 
:"' ATO- North Atlantic Treaty Organization 
NAVMED- Na ... al Medical 
SBC- Nuclear, Biological, and Chemical 
NBCD- NBC Defe~ 
NBCDT- NBC Defense Training 
NBC-E- nuclear, biological, anli chemical­

environment 
NBC-R- nuclear, biological, chemical, and 

m:liologic;al 
NBCRS- NBC Reconnaissance System (Fo~t 

Vehicle} 
NBCWP- NBC Defense lntcrSerVice Working Party 
NCO- Non-Commissioned Officer 
NDA- New Drug Application 
NDI- Non-Developmental Item 
NEHC- Naval Environmental Health Center 
NE~U- Navy Environmo;:ntallltld Preventative 

Med~ine Unit 
NFP A - National Fire Protection Agency 
NGic- National Ground Intelligence Center 
NICP- National Inventory Control Points 
NIEX- No-Notice ln1eropcrnbility Exercis-e 
NIH- National\tllltitute of Health 
NIOSH- National Institute for OccupatiOIUil Safety 

and Health 
NIRF- Nuclear Incident Re~ponse Fon:e 
NMSO- Nuclear Medical Science Officer 
NO- nitric oxide 
NSC- National Security CoW\cil 
NSN- National Stock Number 
NSTC- Natiooal Science and Teehnology Council 
NT A~ NovclThrC~~t Agent 
NTC- National Training Center 
NTIP- Naval Tactics, Techniques, and Procedure~ 



NWDC- Nuval Warfun: ~ve)Qpmcnt Command 
NWP- Naval Warfare Publication 

..()... 

049- J6int Contact Point and Test Project 
OAC- Officer AdVance Course 
OBC- Officer Basic Course 
OCONUS - Outside the continental United States 
00- Overgarment 
O&M- Operatians & Maintenance 
oPCW- Orga;nization for the Prohibition of 

Chemical Weapons (in The Hague) 
OPLAN - Operational Plan 
OPR -Office ofPrimary Ruponsibility 
ORO- Operational ReqUirements Document 
ORF -Open Reading Frames 
OSD- Office of the Secretary of Defense 
OSHA- Occupational Safety and H~\th 

Adnrinistr'lltion 
OSM3 - oximeter inmument 
OT- Operational Testing 
OTSG- Office oftbe Surgeon General ...,_ 
P3I- P:re;Plannl!l:l Pwgnun Improvement 
P A - protective antig~.m 
P ACAF - Pacific Command 
P ACOM - Pacific Conumnd 
PAM - Preventative and Aerospace Medicine 
PATS- Protective Assessment Test System 
PB- President's Budget 
PBAS- Program Budget Accounting System 
PCPS- Ponable Collective Protection System 
PCR- polymemse cllain reaction 
PCS- Permanent Change of Station 
PD-phenyl dichlonrsine 
PDDA- Power Driven Decontamination Apparatus 
PDM - PTogram Decision Memorandum 
PDRR- Program Definition and Risk Reduction 
PE- Progmn Element 
PF- Positi:Yc Force EXercise 
PICS- Personal Ice Cooling Syi>tem 
PIP- Product Improvement Program 
PL 103-160-PublicLaw IW-160,. The National 

Defense Authorization Act ofFY94 
PMCD- Program Manager for Chemical 

Demilitarization 
PMCS- Preventative Maintenance Checks and 

Services 
PMO- Product M!magoment Office 
POL- Jll:tl'oletll11, oil, and lubricant 
POM - Program Objectives Menmrandum 
PPBS - Program Planning and Budgeting Syswm 
PQS- Personnel Qualification 

PR- Positiv~: Response- Exen:i!ie 
PRD- Preside11tial Review Directive 
PRG- Program Review Group 
PROFfS - Medical NBC Profess.ional Filler Course 
PSA- Pressure Swing Adsorptietn 

..Q-

QDR-Quadrennia! Review 
QNFT- Quantitative fit testin.g 
QRR- Qualitative Research Requirements 
QSTAG- Qutdripartite Standardization Agrmnerrt 
QWG- Quadripartite Worlc.ing Group 

-R­

R&D- Researdl and Development 
RADIAC- Radiation 
RAPID- Ruggedizc=d Advanced Pathogen 

ldcntifievtion Device 
RBC.AchE - red blood cell acetylcholinesterase 
RC- Reaerve Component 
RDA- Research, Development, and Acquisition 
RDD- Radiological Dispersal Device 
RDTE (Also, ROT &E) - Research, Development. 

Test and BvaluW.on 
RestOps- Restoration of Operations 
RFP- Request for Proposal 
RMC- Regional Medical Commands 
cPA -recombinant protective antigen 
RSCAAL- Remote Sensing Ch~m~ical Agent Alann 
RST A- Reconnaissance, Surveillance, and Target 

Acquisition 
RTP- Readiness Training Plan 
trSP- Reactive T apical Skin Protectant 
RW- radiological/nuclear warl'are 

-s-
S&T- Science & Technology Base 
SA CPS- Selected Area Collective Protection 

System 
SAF- Semi•Autome;ted Forces 
SAFEGUARD- Scanning Airborne Fourier 

Emi$$ion fOJ Gaseous Ulttaspeeb'al Ana1)'1li& 
and Radiometric Detection 

SAG- Study Advisory Group 
SALAD- Shipboard Automatic Liquid Agent 

Det~:ctor 

Saratoga- a CB protective overgarment. 
SASO- Stability and Support Open~tions 
SAT - Sy&tetns Approach to Tr.tining 
SAW- Surfuce Acoustic Wave 
SBA- Simulation Based Acquisition 
SBCCOM- Solider, Biological and Chemical 

Command {U.S. Amly) 



Chemit:al &: Biological Ckfem.e Progro,. Anmull Rr:porl 

SCALP- Suit Contaminati<m Avoidance liquici 

Protection 
SCAMP- Shipboard Chemical Ag~nt Monitor 

Portable 
SCPE- Simplifil:d Collective Protective Equipment 
SCUD- surface-to-surface missile system 
SD- Stand-offDete<:tor 
SD/ASM- Stu.nd-otTDctector for Armor System 

Moctemizalion 
SDK - Skin DetontaminPtion Kit 
SDS - Sorbent De<:on System 
SE- staphylococcal enterotoxins or status 

dlepticus 
SEA- Staphylococcal Enterotoxin A 
SEB- Staphylococcal Enterotoxin B 
SECDEF- $e(:retary of Defense 
SERPACWA- skin exposure reduction paste 

against chemical warfare agents 
SFR - System Function Requin:ment 
SGXA- Air Force Surgeon General 
SlMBAD- Sensor Integrated Modeling for 

Biological Agent Detection 
SMART -CB- Spedal Medical Augmentation 

Response Team-Chemical./Biolcgical 
SMART -PM- Special Medical Augmentation 

Response Tea~Pteventativt: Medicine 
SNCO- Staff-Nonconunissioned Officer 
SOF- Special Operations Forces 
SOFCAS - Special Opcmtion Forc;s Chemical 

Agent Dt;tector 
SOl- School of infantry 
SOJLIC- Special Operaticns and Low Intensity 

Conflict 
SOMCBD- Special Operati<ms Modular CB 

Detector 
SORTS- Status of Resources and Training System 
SOW -Statement ofW ork 
SPA - swface protein antigen. 
SPOD- Seaport of Debarkation 
SR.T- Specialty Re~ponse Team 
STAFFS- Simulation Training and Analysis for 

Fixed Sites 
STANAG -·standard agreement 
STB- SuperTropkal Bleach 
STEPO- Self-Contained TCI:tic Environment 

Protective Outfit 
STEPO-l- Interim Self-Contained Toxic 

Erwironment Protective Outfit 
STO- Science and Teclmology Objective 
STRAC- Stalldards in Training Commission 
STS - Specialty Training Standard 
SUBD- Small Unit Biological Detector 
SWA- Southwest Asia 
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-T-

T&D- Trar.sport and DiffLaion 
TAA- Total Army Analysis 
TACWAR -Tactica!Warfirre 
TAP- Toxicological Agent Protective boots and 

gloves 
TARA- Technclogy Area Review and Assessment 

TAV- Total Asset Visibility 
TB- Technical Bulletin 
TBM- Transportation of Biomedical Materials or 

Tactical Ballistic Missiles 
TDA- table of distribution and allowancn 
TED- Troop Equi'la!ent Dose 
TEl- Technical Equipment Inspection 
TEMPER- Tent Extendable Modular Personnel 
TEU- Technical Escort Unit 
TIC- To11.ic Industrial Chemical 
TIM- to11.ic industrial material 
TM- Transport Molecules 
TOF - Time of Flight 
TSA- Transition State Analogue 
TSG- The Surgeon General 
TSP - Topical Skin ?1-otectant 
TSWG- Tecbnk:al Support Working Group 
TrP - Tactics, T ecbniques, and Procedures 

41-

UAV- UnmannW Aerial Vehicle 
UCP- Upconvcrting Phosphors or Unified 

Command Plan 
UDP- Unit IA:ployment Program 
UN- United Nations 
UNSCOM- Unite<! Nations Special Commission 
USA - United Statu Army 
USACHPPM- United States Army Center for 

Health Promotion and Preventive Medicine 
USACMLS- US Army Olemical School 
USAF- United States Air Force 
USAF{SGXR)- USAF Surgeon Genend 
USAMEODC&S- U.S. Army Medical Department 

Center and School 
USAMMA- U.S. Army Medical Materiel Agency 
USAMMDA- U.S. Anny Medical Materiel 

Devclopment Activity 
USAMRICD- U.S. Anny Medical Research 

Institute of Chemical Defen5e 
USAMRIID- U.S. Army Medical Research In8titute 

of infectious Diseases 
USAMRMC- U.S. Army Medical Research and 

Materiel Command 
USANCA- United States Anny Nudear and 

Chemical Agency 
US,&.R- t.:S Anny Rewve 



- --~----·~---. 

USARAK.- US Army Alaska 
USA.RJ - US Army Japan 
USC- United States Code 
USCENTCOM - US Centra1 Command 
USCINCEUR- US Command in Chief, Europe 
USCINCPAC- US Commander in Chief;. Pacific 
USD(AT&L}- Undersecretary of Defense 

(Acquisition Technology and Logistics) 
USEUCOM -US European CQJ11111a11d 
USFK- U. S. Forces, Korea 
USG- United States Government 
USJFCOM- US Joint Forces Command 
USMC- United States Marines Corps 
USN- United States Navy 
USPACOM- US Pacific Command 
USSTRA TCOM- US Strategic Command 
USTC- US Transportatioo Command 
USUHS- Uniformed Services University of the 

Health Scierlces 
me-Unit Type Q)de 
lN- uhra-violet 

-V-

VCA- Voice Communication Adapter 
VCSA- Vice Chiet:of-Staff of the Army 
VEE- Venezu<:~lan equine cncep!Womyelitis 
VIC- Vector-In-Command 

VIG- Vaccinia Immune Gldlulin 
VLP- virus-like particles 
VLS'IRACK.:. Vapor, Uquid, and Solid Tracking 

Model 
VNTR- Variable Number Tandem R~ 
VPU- Vapor Protective Undergannent 
vrc- Video Teleccnferem:e 
WA- 'lerifiWion, validatioo, and 11~idation 
\1\!S- Vehicles, Vans attd Shelters 
VX- a nerve agent 

-W­
WCF- Working Capital Fund 
WIYfC- West Desert Test Center 
WDTIC - West Desert Teehnicallnfonna.tion 

Center 
WEE- Western Equine Encephalomyelitis 
WG- Working Group 
WMD- weapons of mass d~:Struction 
WMD-CST- Weapons ofMua Destruction Civil 

Support Teams 
WRAlR- Walter Reed Army Institute ofRescan::b 
WRM -war reserve materiel 
WRSI- War Reserves Secondary Items 

-Y-
Y. pestis- Yenrinia Pe:.ti~ (Plague) 
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To: Ed Rushln/OSAGWI@OSAGWl, Bonnie Whl1tfer/OSAGWI@OSAGW1 
co: 

Subject: 2002 CBDP Report - Fnal Coordlnatfon 

This is the final coordination, and tM only one we have to formally comment on, of subject report. This 
was originally assigned CMAT 1285-020 when they started writing it and asked us to play. 
----·--- Forwarded by 088 Mon!s/OSAGWJ on 02113/?002 04:23PM--·-····-·­

~ uevans, David" <David.Evena@anser.org> on 0211312002 04:12:30 PM 



____ , __ , ___ , ____ , _____ _ 
To: 'Parker, COl Chris" -:chnstopher.parker@sbcocm.apgea.army.nil>, "Danley, COL David' 

<david.danley@det.amedd.army.mll>, 'PM-NBC COL Debra Dubois (E·marl}" 
<debra.d!JbOls@sbccom.apgea.army.mll>, ~Shandle, Donna' <donna.shandle@sbccorn.apgea.anny.mll>, 
'PM·NBC Robert Stern (E-mail}" <robert.stem@SBCCOM.APGEA.ARMY.MU..>, "Smith Markham DTRA" 
<Markham.Smlth@DTRA.M!L>, "CBDP (JSMG) Pam Barrett {E-mall)" 
<Pflmela..barrettOsbcoom.apgea.army.mJI>, "Hubbard. Susan Mrs. PEOCBD" 
<Susan.Hubbard@peoc:bd.army.mH>, "Starks. Jennifer" ~nifer.starks@det.amedd.army.mil>, 
'L.a.chenmaysr, cart• <eari.Jachenmayer@det.amedd.army.mil>, 'Kay. Bruce" 
<bruce.kay@det.amedd.army.mll>, "Sheffer, Unda" <llnda.sheffer@det.amedd.army.m!l>, "Corriveau, 
Joseph, Dr, OSD/ATL" <Joseph.Col'l'!veau@osd.mU>, "AI Mauroni (JS/J.5)" 
<a!bert.mauronf@js.pentagon.mJI>, "Andy Backey (AMEDD)" 
<Andrew.Beckey®ceN.AMEDD.ARMY.MIL>, "Andy BlankenbK!er (JSMG}" 
<andraw.blankenbDJerG.sbccom.apaeaarmy.mtl>, "Angela Batts" 

cc: 

<Angefs.Batts@DET .AMEDD.ARMY.MIL>, Anna.Johnson•Wlnegar@oad.ml, "Arfeigh Alee 
{DTRA{OSAC))" <arleigh.rlce@dtra.mll>, benneld@soeom.mll, oogner.chuck@hq.navy.rnll, "BoUuyt, 
Mchaet D., MA.J, J-5" <mlchael.bolluyt@js.pants.gon.mlb-, ccasteat@snap.org, "Channel, Stephen R U Col 
SBCCOM" <stephen.ohanne!@SBCCOM.APGEA.ARMY.MIL>, "COL AI Hardy (Pottay)' 
<hardya@mafl.policy.osd.mil>, "COL Mike Brown• <brownmt®hqdaq.atrny.mi>, 'Cole, Chtls, Mr., 
AF/ILEXR" <Chrls.Co!e@pentagon.af.mll>, "Craig W&lllng (OTRA)" <C!aig.Waii!ng@DTAA.MIL>, "David 
Grenier (M&S CAM}" <grenlerdb@nswc.navy.mll>, Dee Morrls/OSAGW!@OSAGWJ, "Ooug Bryce" 
<Brycedw@mcso.usmc.mll>, 'Enalsky, Stan" <enatskysa@navsea.navy.m!!>, "Ensor, John E MAJ 
ODCSLOG" <john.ensor@hqdaanny.mll>, "George Kurplel" <kurplel.george@hq.navy.mti>, "Gfasow, 
Jerry A LTC OUSA-OR" <Jarry.Giasow@HOOA.Arrny.MJI>, "Hurlaon Webb (DCSOPS)" 
<Webbhud@hqda.army.mll>, "Hunt, sam, Mr. AFIILEXR" <Sam.Hunt@pentagon.af.mR>, "'shmael, Lauren 
(JP~BD/CAMBER)• <ishmaell@jpobd.osd.m!l>, "Jeff Macky (OPNAV N514)" 
-=::macky.Jeffrey@cno.navy.mil>, Jerry.ThreaH@dtm.mll, "Jim Zarzycki {SBCCOM)" 
<J!m.zarzycld@ emh1.apgea.army.m!l>, 'Joe Flnertrock (MARCORSYSCOM)" 
<f!nerl'tockj@mcso.usmc.mll>, "John Humpton (DAM0-8SDt ..:;john.humpton@hqda.army.miT:>, "John 
Palman (JSMG - Logistics)• <john.palman®sbocom.apgea.army.mll>, "Jola R!tchfe (OTAA)" 
<jcie.ritchle@dlra.m!l>, Kari.Semane!k@osd.mn, 'Kavanagh, MEllen LTC" 
<EIIen.Kavanagh@CEN.AMEDD.AAMY.MIL>. 'Kirk Phelps" <!l:rphelps@sbecom.apgeaarmy.mil>, 
"Klenke, William J' <William.Kienke@CEN.AMEDD.ARMY.MIL>, "Kohout, Frank LTC (JSIG)" 
<KOHOUTF@wood.army.mil>, !epple.fred@hq.navy.mil, "Unden Carol D" 
<Caro!.Unden@DET .AMEDD.ARMY.Ml~, 'Litldstrom, Timothy E., CAPT, J-5" 
<:timothy.Jindstrom@js.pentagon.mil>, ~LTC Debra Schnelle (OTSG)' 
<debra.oolmeUe@oW-g.amedd.army.mif>, ~Lynn Dlevendol1 (OTSG)" 
<lynn.dlevendorf@otsg.amedd.anny.m!J>, "MAJ Jeff Stiefel (JPQ-BD)" <stlefeij@ jpobd.osd.mil>, 'Matthaw 
Eussen (ANSER)" <Eussanm@anser.org>, "Max Klein" <l<leln__.max@bah.com>, "Maxey, John@AP 
<johrt.maxey@pentagon.af.mil>, "Mcl..ane, Christopher, Major, AF/ILEXR" 
<Christopher.McLane®pentagoo.&f.rnfb., "Merriek Harrison (AMEDDC&S)' 
<Metrlck.Harrlson@cen.amedd.army.mfl>, MGOLDBLA TT@DARPA.MlL, 
rnichaei.Undauer@pentagon.at.mU, mlchaai.WOlozyn @hqda.army.mil, 'Mike Grosser (MARCORSVSCOM)' 
<grosserjm@mcsc.usmc.mil>, "Millie Donlon" <m!ldonlon@darpa.mil>, "Morris, Jocelyn MAS" 
<fAorrisJo@WOOO.AAMY.Mll>, "Perry Wmlam& {J34)" <WIIIiapw@js.pentagon.mll>, "Pete Diegel 
(NAVFAC)" <diegelep@navtac.navy.mil>, "Roger Blankenship (JSIG)" <blankanr@wood.army.mW>, 
Sa!vatore.Cfrone@ha.osti.mU, "Saunders, Rich" <Saunders@anser.org>, "Scott, Brian G LTC (AMEDDt 
<Brlan.Soolt@CEN.AMEOD.ARMY .MIL>, sean.klrsehner@js.pentagon.mll; "Siegel, SteVe Mr. PEOCBD" · 
<Steve.Siagel@paocbd.army.mB>, "Snydar, Michael LTC (OGAA-LOG)" 
<Michae!.Snyder@ocar.army.pentagon.mll>, "Stew! Sadler {DLA)" <ateve_sadl&r@hq.dla.mil>, "Steve 
Tesko" <Steva.Teako®anser.mg>, "Steven Teeko" <Steven.fesko@USAFSG.boHirtg.af.mll>, 
Thomas.Bibby@DET .AMEDD.ARMY .Mil, 1urvi1Jer@battelle.org, 'Wheeler GySgt Darren s­
<WheeferDS@MCCDC.USMG.MIL> 

Subject 2002 CBDP Report .. Final Coordination 

<<2002 CBDP Report final draft.pdf>> <<CBDP Report f.inal coordination.doe>> 

Por Distri~ution• 



Attached is the fina~ draft of the ~1ual report to Congreaa. 

Attached are pdf files with all the cllapters and annexes. Microsoft word versions of 
the individual chapters and annexes <U"Q posted on the :t"OIIPOrt web site at 
http://www.acq.osd.mil. Please call :ne if you do not have the username and password 
to access this site. 

This draft has incorporated the COIII!IWlltS received to date. 

Attached is a coordination sheet. The deadline for coordination is March 5, 2002. 

On March 13, 2002, there will be a final pre-publication review of the report before 
it is pUblished. 

Please note that the final report will be published in two volumes. VolU'IDe 1 is the 
annual report and includes the information attached. Volume II is the Performance 
Plan. 'rhis will be available for distribution tomorrow. 

Paper copies of the report will be formally distributed to the principals beginning 
tomorrow. The paper copies are identical to the pdf files attached. 

Plea:ii!e call me or send me an e-mail wit:h any questions or connnents you may have on the 
report. 

Thanks to all of you who have provided the substantial inputs to this year's edition 
of the report. 

Respectfully, 

Dl:lvid W. Evans 
Principal Analyst 
ANSER Inc:. 
Phone• 703-416-30~0 
Fax: 703-416-1393 
a-mail: david.evans@anser.org 
web sites: www.ans~.org, www.homelandsecu.t:ity.org 

II! · att1.htm 

Ill -2002 CBDP Report final draft.pdf 

IIi -CBDP Report final coordinatlon.doc 

Dee Dodson Morrie, JD 
Deputy fl)r TtsnsiMNrl!on I~ 
Deployment Health SUpport Direc:tol'l:I.W 
(703) 845-8339ifax (703) 578-8501 
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Department of Defense Chemical and Bi.ol.oqi.ca1 Defense Program. 

Annual. Report to Congress and Perfona.anoe Plan 

Coo~ation Sheet 
I 

My organization has reviewed the final draft of the Annual CB 
Defense Report and Performance Plan, which has been prepared in 
accordance with 50 USC 1523. 

] Concur, without chanqe.to final draft. 

r)(l Concur, with recommended changes. 

] Non-concur. Concur with incorporation of attached 
recommended substantive chanqes. 

Organization: /Je/t,,.,.J 1/M{/L £o/'o.J 2),,..,~~ 
Phone:_-<.:?o::.oa,__--"-9-'-¥:~'!-=·---=,l-=3-=3'-'"'-----~/~~·-----~· 
Name (printed) '--~="'-'·--'&;'-""Jle':......<~=""'~"''"'"''LIS"-. ------------

Coordination sheets should be provided to: 

COL Karl Semancik 
DATSD (CBD) 
Room 3C257 
3050 Defense 
The Pentagon 
Washington, D.C. 20301-3050 

Fax: (703) 416-1393 
Phone: (703) 693-9410 
e-mail: david.evans@anser.org 

Alternate fax: (703) 695-0476 
Phone: (703) 416-3040 : 
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Deployment Health Support Directorate 
Comments 

""" ··- ----~~~ 

Final Draft- DoD Chemieal and Biological Defense Program 
Annual Report to Congress 

I. Page i, Executive S!llll1lll!l}', large middle paragraph and page 2, box on Chemical and 
Biological Defense Program Mission. Spectrum of conflict is defined as extending to "two 
nearly simultaneous major theater wars.~· Recent policy announcements have indicated that 
DOD is no longer capable ofwsging the two theater war -to include it in this document goes 
against the Department's stated capabilities and makes the report appear dated. 

2. Page 10, OUTLOOK. These two paragraphs do not include any reference to the significant 
budget plus-ups being made to the CBDP to respoud to homeland defense issees. Since the 
war on terrorism is being fought on the home front as well as abroad, this omission 
understates the ttue impact of the CBDP snd makes the report oppear dated. While this is 
addressed in Chapter One under the discussions of the TSWG (page 16), the CBNP (page 17) 
and the CB Defense Program Management Assessment (page 21 ); it should be incloded in 
the Outlook to ensure those reading only the Executive Swnmary are aware of the entire 
range of effort 

3. Chapter Two. While the 'oon-defunse' needs for vaccines is briefly addressed (page 74) 
under medical aspect of the CBDP, there is no mention of ongoing homeland defense related 
initiatives in the areas of contamination avoidance, decontamination, and individual or 
collective protection. This omission makes the program appear one-dimensional (traditional 
war), when it is, in fact, far more multi-dimensional. 

4. Chapter Three. Again the concept of two MfW is used to define logistical requirements. In 
addition, 'peacetime' requirements are represented only as training needs. I can find no 
mention of the need to determ:ine any homeland defense stockage levels. There is an 
expectation that DOD is involved in this process and appropriate equipment and supplies will 
be available. This chapter needs to address ooo•s responsibilities in this area as well as 
those planning and stockpiling responsibilities held by other governmental agencies. 

5. FY 2001-2003 Performance Plan. The Performance Plan remains focused on battlefield CB 
defense. The CB aspects of homeland defense need to be specifically articulated in the 
Performanoe Plan. Otherwise it appears the CBDP does not address those issues. We know 
that there is quite a bit of ongoing work in the area that comes under the purview of the 
CBDP- we need to take the appropriate credit and outline our requirements. 

6. A continuing comment from last year is that "[c ]areful reading of the report aud 
accompanying performance plan reveal a programmatic materiel research and development 
focus which fails to oversee the integration of the developed materiel into the force via 
policy, doctrine and training. A recurring lesson from well before the Gulf War is that proper 
fielding of new equipment requires clearly artieulated policy and doctrine for the 
equipment's use as well as trained and experienced operators and leaders whc understand 
what the equipment can, and canno~ do. Tbe report must outline how the CBDP will oversee 
the effective integration of developed materiel into the force." 



- ASSISTANT TO THE SECRETARY OF DEFENSE 
30!50 DEFENSE PENTAGON 

WASHINGTON, DC 20301·30!50 

April 3, 2000 

cMAT control I 
2000095..0000015 

MEMORANDUM FOR DEPUTY SPECIAL ASSISTANT FOR GULF WAR ILLNESSES 
OSD 

SUBJECT: Information Paper, "United States Armed Forces Vaccine Administration 
During the Gulf War Era" 

In my role as a senior member of the Project Badger task force, I participated 
extensively in discussions relevant to use of anthrax vaccine and botulinum toxoid during 
the Gulf War. The discussions of our group were limited to acquisition and technology 
issues, and I feel that your infonnation paper accurately summarizes the findings of 
Project Badger. 

I have little additional information to add to your response, but continue to offer 
my assistance in answering specific questions on providing a personal perspective on 
the technological aspects of the vaccines or the problems identified in the manufacturing 
sector. After meeting with LCDR{(b)( 6} I last week, I hope any open questions have 
been answered. If not, please feel rree to contact me again. This is an extremely 
important issue with regard to chemical-biological defense, and I will continue to give 
it a high priority. 

/~' 3:!: ,J, ~~~· ~~ 
Anna Jo son-Winegar, Ph.D. 
Deputy for Chemical/Biological Defense 
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WHAT EVERY SERVICE MEMBER NEEDS TO KNOW 
ABOUT THE ANTHRAX VACCINE 



Q: Is thinaccine aafe! 
A: Yes, this vaccine has been safely and 
routinely administered in the U.S. to 
veterinarian!, laboratory workem, and 
livestock hendlera since 19'10. However, as 
with other vaccines, minor ~ons and, to a 
Ieiser extent, more serious adverse reactions 
may occur in a small nnmber of people. 
Q: What ill am prepan~ planniq on 
becoming pregnan~ or brwt feeding'/ 

A: Anthrax vaccine, like other inectivated 
vaccines, is not expeeted to cause fetal harm. 
No evidence exiBta thet indioates any other 
adverea raprodnctive effects including 
fertility. Prudent medical practice is to defer 
all immunizations during pragnaney unless 
clearly needed Therefore, pregnant woman 
sheald not receive the anthrax vaccine unless 
anthras exposure """"' or is imminent 
Service members who believe thet they may 
be pregnant are inetructed to inform the~ 
health care provider, Anthrax imunizations 
will be deferred until the pregnancy is 
complete. A woman doe. not need to delay 
becoming prognant or etop hrens~eeding a!Wr 
receimg a dose of anthrax vaecin• 
Q: What other medical conditions should 
I inform the medical ila!l about? 
A: If you have an active infectioo or ere 
taking a P"'cription medicine, infonn your 
health care provider before taking this shot. 

Q: The anthrax veccine was 
admlnislered to peraonnol deployed in 
the Gull War. Has the anthrax vaccine 
been !inked to !llneoses amoagGul!War 
vetorans? 

A: No. Several natioo~ scientilic groups, 
including the Nati~ Acedemy of Sciences, 
have addreised this issue and found no 
sridence to link snthrax vaccine with illnesses 
among Gulf War vet.rans. 

Q: How many shots will I have to take! 

A: Six shot>, three given two weeks apart 
fu!lowed by three additiorod injections given 
at 6, 12 snd 18 months. An annual booster 
shot is requited to metotain ongoiog 
inununity. 

Q: What are the oide effects? 

A: The vaccine has been in use etoce 1970, 
and since that time there have been no long· 
tmn side effects identilied or repocted. 
However, as with other vaccinations or 
medications, pete may occur at the site of 
injection. Tempomry sideeffects (sore arm, 
redeess, and slight .walling) may occur. 
Small, non·teuder nodules or knol> under the 
skin at the site ofinjectioo occur in about 30% 
of veccine recipient.. These nodules usually 
disappear within a few weeks, but in some 
cases tbe proceSII takes several mootha 

Q: Am I required to take the vateine? 

A: Yes. This prosrem will be treated liks any 
other vaccine thet is reqWed to prepare you 
for deploymanl You will be required to take 
it uoless medically deferred. 

Q: How can I get mo10 information ahont 
anthraa vaccine? 

A: Your commending officer or supporting 
m~~ facility. In addition, more 
infonnutlon on the anthrax vaccine can be 
ac<essed at the webeite: 

http:l!www.defenselink.mill 
!pOcials/Anlhrax 

CMAT Conlrcll 

1999242-0011~02 

WHAT EVERY 
SERVICE 

MEMBER NEEDS 
TO KNOW ABOUT 

THE ANTHRAX 
VACCINE 

Anthrax is a highly lethal 
biological weapon 

''Vaccination against anthrax is a 
safe, prudent force protection 
measure. I! 

William S, Cohen 
Secretary ofDefense 

UPDATED02 DECEMBER 199& 



WHAT IS THE THREA'l'l WHY VACCINATE? FACTS ABOUT THE ANTIIIIAX 
Biological weapooa are maintained by ,.,.,.] Vaccines prevent illness by slimolatillg the VACCINE 
countries around the world. Uoo of these boey'a natural disease-fighting abilities. They • Vaccination imritical part of pro*lion 
wea]l008 oould cause widespread ill'""' "" among the mOlt ]lOWelful toolB developed 
among unprotected military forces. Anthrax is by modem medicine for keeping people 

against infettion 

the biological weapon most likely to be bealthy. Vatcinea are routinely OIOd in the • Manufactured in the Unimd Stale! 

enrountemd because it is: Unimd States to protect against diseases sud! • Safely OIOd for- than 2li years 

• Highly lathal as mumps, measles, whooping cough, and • As with otbenaa:inetioll!, pain may 
• Easy to product in l~~~ge quantities polio. As part of fon:e protection, military 

IKI!lr at the Bile of iD,jec:tien 
• Relatively easy to develop '" weapon 

personnel are given additional vaccines to 
prot.et against naturally occurring diseases • ThmJIO!llY side effecls (m arm, redneaa, 

• Easily spread over a!Bige area enrountemd when deploying-. sud! as slight swelling, and a small nodule or knot 
• Easily stored and dangerous for along typhoid, hepatitis, and yellow fever. Vaocines under the akin) may oecur. 

thee sise help protect against biological We9]J008. • Noinownlongtennsideeffecls 
WHAT IS ANTHRAX? The llepartmeat ofDefenee bas • Six shols are requiJed over 18 months, 

Antbras ~ a disease normally llB!OOiat.d with eotabiJshed a vaeclution program to followed by an annual Imler 
plant-eating na1mels (sheep, goats, cattle, and prolod military pel'IOllllel against 
to a].,..r degree swine). It ~ caOIOd by the antbm. COMMONLY ASKED QUESTIONS 
bacteria Bacillus anthrocis. Once onnmon &ANSWERS 
whect livestook were raiea~ it ia now WHAT IS THE ANTIIIIAX 
rontmlled tbrongh animal vaccination VACCINE? 

Q: Why are we gotliofthinacoine7 

programs. Antbras still oecura in Ollllltries 
Antbras vaccine ia e sterile product made 

A: Antbras is a lethal weapon we may 
whect na1mels are not vaccinetM, mainly in 

from filllale! of cultures of a strain of the 
encounter. Vaa:inetionbeforeuposmeisa 

Alrica and Asia It does oecur infrequently in 
antbras organism thet does not ""' diseaea 

critital part of our prot«&n against this 
many Ollllltries, including the Unimd Stetes. 
Human infecti<m with antbras naunlly results The vaccine contains no living or dasd 

weapon. 

from dire!t oontact with infected nalmels, or antbras O!pllisms. The antbras vaccine is Q: r. the vaeclu an 1 need to pro1ee1 

animal produets such as wool, meat or hides. not new. Human anthrax vatcinea were against Inhalation entllru! 

However, when antbras is OIOd as a biological developed in En~and and the U.S. m the 

weapon, people became infected by breathing 1900s and early 1960s. The antbras vaccine A: Vea:ineti<m is a ,;w component oiForre 

anthrax that is relcaead mto the air. Y1m will receive waslicansed by the FDA m Health Proteetion. Being fully vaocinamd 

Inhalation anthrax is the disease that results 1970 and has been manufactured by the graatly mcreases the chances of !lll'Vi<ing an 

from breathing anthrax. Under expected Michigan Biologic Produets lnstitu~ (MBPI) axposnre to antbras Ferre Health Protection 

battlefield ronditions, experts believe you can under Establishment Lill80se No. 99. BioPort is l'u!ther enhanced tbrongh sophisticamd 

inhele enongh anthrax •porea to kill y<m m purchased MBPI m September of 1998 and early warning and detection systems, bealth 

one dsop breath. Symptoms of inhelation will continue to manufacture the antbras surveillance msasures, and the proper wear of 

anthrax can bngmas early as 24 hours a!ler vaccine. the protective nwk and overgarmeniJ. 

breathing the spores. Initial symptome It bas been !alely and routioely Q: IJ !his en etperimentahaccine7 
include: fever, cough, and weakness and adminlJtereclln the United States to 
naunlly progress to breathing problems, shock, veterlnariw, laboratoey worker!, and A: N~ Anthrn vaccine has been FDA 

and death. Hveetock handlm for more than lwanty· appreved since 1970. 

live year& 
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CJIATCcrnroll • 
1!99242.QII0003 

Q: Islhinamesate! Q: The llllhraname .... WHAT EVERY. A: Yes, thi! vaa:ine lw been !8lely and adminislered to pe!ICinnel deployed in 

routinely administmd in 1M U.S. Ill 1M Gulf War. Has the anlhranaeclne 

PERSON NEEDS been liDkecllo illnes&eB 8111011( Gulf War vetminarians,laboratory ..... and 
livestock han<lers Binoe 1970. However, " 

velerw! 

with other vaccines, minor !118lltions and, to a A: No. Several national scientific group<, TO KNOW 
lenerext.nt, li10IU aeriousadvenel118lltions including 1M Nauonal Aoclemy ofSeienoot, 
may oceur in a 8DI8Il number of people. have addressed thi! iaoue and have fennd no ABOUT THE 
Q: Is !here llllfOI1e who ahould DOl evidenre oolink anthrax vaecine v.ith illnes..s 

reeeive tha vame? among GulfWar -· ANTHRAX Q: How many tho!$ will! have to take! A: Anthtax vaccine ohould be admini8lered 
only Ill healthy lila! and women from 18-Sii A: Six !hots, three given two weeks apart VACCINE yem of age ""-inveotigaliooa Ill date followed by three additiooal injections given 
have been omdnctod excluaively in !bat atS, 12 and 18 months. An anoual booster 
population. ahoi is required Ill maintein DllgOing 

Q: Wbalitl am Jll'8IID8III, planniqon immunity. 

beeoming proput, or hrea8l faediDg! Q: IVbal are tha &ide el!eoto'l 

A: Anthrarvaccine,likeotherinnotivat.d A: The vaccine lw been in use Binoe 1970, 
vaccines, is not~ w tausefetal harm. end Bin<elbat time there have been no long· 
No evidence existe tbal indicate. any ntber term side eft'ects identified or reported. 
advme reproductive effects including Howaver, as with ntber veccinetions or 
fertility. Prudent medital prm:liL'o is to defer medkatioos, pain may occur at the site of 
all immunizations during pregnancy • injection. Tetnpo!lll)' !ide e!fecta (sore ann, 
clearly needed. 'llterefore, pregnant womon redness, end slight swelling) may oceur. 
ihould not reoiive the anlhru vaccine unless Small, non·tender nodules or knots under 1M 
anthrax exposure oc:curs or is imminent !kin at the lite of injection oceur in about 30% 
Service -bers who believe that they may of vaccine recipient.. These nodules UBually 
be pregnant are inotruotad w inform their disappear within a few weeks, hut in me 
health care provides. Anthtax inmnisations t8i08 the process takes ssveral months. 

Anthrax is a highly lethal will be deferred until 1M pregnancy is Q: How can I get more information about 
oomplele. A woman d0111 not !Hied w delay anthrax vaecine? biological weapon 
beoomingpregnant or slop braastfeeding alter 
reoiiving a dOIII of anthrax vaccine. A: Your supervi!or will have more 

information. In addition, more inf-tion on 
''Vaccination against anthrax is a Q: What nther meclical ooMm0118 abould 1M anthrax vaecine can be llCOeSsed at the 

I inform tha meclical ataft about? websire: safe, prudent force protection 
A: lfynuhave an active infection or are measure." 
takings prescriplion medicine, inform your hllpilwww.dofenselink.mll/ 

health care provider before taking this !hot. speeiai&IAntbrax WilliamS. Cohen 
Secretary ofDefeD!le 

UPDATED 02 DECEMBER 1998 



WHAT IS THE THREAT/ WHY VACCINATE? FAC'l'S ABOUT THE ANTHRAX 
Biological weapons are maintained by several Vaccines prevent illness by stimnlating the VACCINE 
countries around the world Uea of these bod!'• natumJ diseose-fighting abilities. They • Vattinationis a critical partofprot..tion weapons could cause wideapread illne!S era among the mt j!lWelfuJ too~ developod against infeetion 
among unprotected pmonncl. Anthrax is the by l!Hidern medicine for keeping people 

• Manufaltured in the Ullited States biological weapon meat likely to be bealthy. Vaccines are routinely used in the 
enoonnterad because it is: Ullited States to pro1ect against diseaess such • Safely nead for more then 25 yeare 
• llighly lethal ea -po, meu!es, whooping cough. and • As with other va<cinetions, pain may 
• Easy to produte in large qunntities polio. As part of medical pru!A!tlinn, personnel 

llCClli' at the site ofin,i«tion 
• Relatively easy to develop " a weapon are given additinncl vaccines to protect 

• Tempormy Bide etrects (BOle arm, rodness, against natmaJiy oocurring diseases • E..Uy spread over a large area 
encoun~red wben eaning overseas, aucll as olight swelling, and a amaJJ nodule or knot 

• Easily storod and dangerous for along l)phoid, hepatitis, and yellow fever. Vamines under the skin) may llCClll'. 
time also help proWcl against biologicalwaspone • No known long ttrm side ell'ect8 

WHAT IS ANTHRAX? 
• Siuhoture required over 18 mnnthe, 

Anthrax is a disease normally associated with Thellaparlmenl ofllefwe has followo! by an 8llllUBl hooeter 
plant-.ating animala {oheep, goata, callle, and ealabllshed a vaocillatioo program to 

to aleBear degree BYline). h caused by the pnllecl per!llllllllllagaiut anthrax. COMMONLY ASKED QUESTIONS 
bacteria &ciUu"mtbracis. 0nca oommon WHAT IS THE ANTHRAX &ANSWERS 
whare livestock were raiool, ft is nllW 

VACCINE? Q: Why orne geltiDg lhlnaeoiDel om~lled through animal vaocinetinn 
Jll'li!IIIIIB. Anthrax BtilloccurB in countries Anthrax vaonine is a slerile produ~ made k Anthres is aJethal weapon we msy 
whare animals are Mt vaocine!td mainly in from filtrates of cultures of a strain of the encoun~r. Vaocinetion before exposure is a 
Africa and Asia. It does llCClli' infrequently in anthrax organimn thet d10o not CRII88 disease. critical part of our protA!Oiion againot this 
meny countrieB, including the United States. The vaccine containo no tiling or dead weapon. 
Human infedinn with anthrax UBU8lly results anthrax organisme. llie anthrax vattina is 

Q: Is the vacciDe all heed to prolect from direct contsct with infected animals, or notnew. Human anthrax vaccineB were 
animal products ouch " wool, meat or hideB. devclopod in England and the U.S. in the agail!sl inhalatiOD anthraJ? 

Hll\Vever, when anthrax is used" a biological 1900s and emiy 1900s. The anthrax vancine k Vaccination is a vital mponent ofFO!!e 
waspo~ people become infected by breathing yon will receive wu lirensed by the FDA in Health l'rotAiction.lleing fully vaccineted 
anthrax that~ released into the air. 1910 and hea been manufaltured by the greatly inonuess the chan<:os of BU!Iiving an 
Inhalation anthrax iB thB disease thet resultB Midrigan Biologic Products lnoiit.utt {MBPI) axpnenre to anthrax. Fo"" Health Protection 
from breathing anthrax. Under expocted under EBtablishment Li<lense No. 99. BioPort is further enhanced through oophiatieated 
batllefi~d conditill!IB, uperts believe yon"" purohased MBPI in September of IS98 and eerly werning and detection .,stama, bea1th 
inhele anough anthrax spores to ki1J you in will continue to menulacture the anthrax swveillance maamreo, and the pmperweerof 
ooe deep breath. Symptoma of inhalation vaccine. the prutA!tliva mask and overgarmento. 
anthrax ""begin " early " 24 hours after 

Q: Is this an uperimealll vaccille! hrenihing the spores. Initial symptoma It has been &afely and mtlnely 
include: fever, cough, and waskness and admiDislered In lhe United 8tata to k N~ Anthres vancine hu been FDA 
UBU8lly progm to breathing problema, shock, veterinarian~, 1aboratm7 worken, and approved sinre 1970. 
and death. Uve&loek handler8 1M more than twenty. 

live years. 
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Q: Is this vaooine safe! Q: Tho anthrax '""'ille waa WHAT EVERY A: Yes, this vaccine has been safely and administered to personnel deployed ill 
the Gulf War, Has the anthrax ...,me routinely administered in the U.S. to been linked to illneMOS among Gulf War FAMILY vetorinarians, laboratory workera, and veterana! livestockhandlerSBince 1970. However, as 

MEMBER NEEDS with other vaccines, minor reactions and, tD a ! A: No. Several national scientific groupo, 
Jesser extent, more I!Ol'illUB adYOI'iO reactions including the Nationel Acadamy of Sciences, 

TO KNOW ABOUT may occur in a amall number of peopla have addressed this is"" and have found no 
eridenca to link anthrax vaccine with illnesses Q: Is there anyooe who should not among GulfWer vetorans. THE ANTHRAX. roceive the ...,me? 
Q: How many shots will be given! A: Anthrax vaccine slumld be adminietered 

only to healthy men and -.. from 18-65 A: Six shots, three given two wsekB apart VACCINE 
yesre of age because investigatfuns to dats followed by three additionel injection& given 
have been conducted exclusively in that at 6, 12 and 18 months. An annual hooat.r 
populatiOil. shot is required to maintain ongujng 

Q: Whatlflamprepant,plannillgon innnunity. 

becoming prepan~ or breul teedillg? Q: What are the side effects? 

A: Anthrax vsccine, like other inactivated A: The vsccine has been in use since 1970, 
vaccines, is nnt expoeted Ill cause fetal harm. and since that thne there hava been no long· 
No aridance exist! that indicaw any other tenn side effect. identified or reported 
edverse reprodutlive effects including However, as with othervaccinetill!IB or 
fertility. Prudent medical prectice is to defer medicatill!IB, pain may - at the site of 
all inununixatill!IB during pregnancy unlese injection. Temporary side effects (sore arm, 
clearly needed. Therefore, pregnant women rednese, and slight swelling) may occur. 
should not re<eive tha anthrax vaccine unless 6mall, nnn-tender nodules or knots under the 
anthrax espoeure llCtUlB or is inuninent skin at the site of injectiOil occur in about 311% 
Service membe~> who believe that thay may of vaccine recipients. These nndulas UBuelly Anthrax is a highly lethal be pregnant are instructed m inform their diesppear within a few weeks, hut in some 
health care provider. Anthrax imunixatill!IB cases the procees takes several montha biological weapon 
will be defmed until tha pregnancy is Q: How can I get mnre information about 
complete A woman does nnt need to delay anthru vaccine? 
becoming pregnant or srop breasfieeding after 

A: Information cen be obtained from your 
"Vaccination against anthrax is a 

receiving a dose of anthrax vacoine. safe, prudent force protection local oommand or supporting medital facility. 
Q: What other medicaloonditinns could In addition, more information on the anthrax measure." 
affect the uso of this vaceinol vaccine cen be acceesed at the website: 
A: If a person has an acliva infection or is httyJ/www.defenseJink.mil/ WilliamS. Cohen 
taking some prescription medicatfuna, a specials/Anthrax Secretary of Defense 
decisiOil to give the vaccine will be made on a 
case by case beeiB. UPDATEDII2 DECEMBER 1998 



WHAT IS THE THREAT/ WHY VACCINATE? FACTSABOVTTHEANTIIIIAXVACCINE 

Biologital weapons are maintained by BeVerai Vareines prevent illneas by stimulating !he • Vaccination iaa t:rilical part ofpretA!dion 

countries around the world. Use of these bodi• nalmal di ...... lighting abilities. They against infection 

waapoD! oould cause wideapread illness are among the moet powerful tools developed • Msnulactunid in !he United States 
among unproteoted !"F!Onnel. Anthrax is the by IOOC!em medicine for keeping people • Sa£ely Uled for more !hen 25 l""' 
biologieal waapon m10t likely to be healthy. Vaccine& are routinely used in the 

• As with other vaOOnalions, pain may encountered because it is: United States to protect against diseases aueh 
• Highly lethal aa mumpa, me&eles, whooping mugb, and occur at the site of injection 

• Easy to produoo in large quantities polio. As part of madital proteetiml, peroonnel • Temporary side el!ects (sorellllll, """"'· 
• Relatively easy to develop as a weapon are given additionel vaccines ro protect slight swelling, and a amall nodule or knot 

• Easily spread"" a large area against natmlly ~diseases underlheslin) may occur. 

• Easily stored and dorgerous fora long encountered when """"• aueh aa typhoid, • No known long lmm side effecte 
time hepatiti!, and yellow fever. Vaocines also help 

• Six shoti are required over 18 mooths, protect against biologital weapons The 
WHAT IS ANTIIRAX'! Department ofllefenJe haa establiBbed a followed by an annual beoetor 

Anthrax is a disease normally assOOnted with veccinetion program to protect peroonnel 
plant-eating aniJnels (sheep, goats, cattle, and against anthraL COMMONLY ASKED QUESTIONS i 
to a lesser degree swine). It is callled by the ANSWERS 
hacttria Bacillus anthrae~. Once common WHAT ISTHEANTHRAXVACCINE? 

Q: Why are Senieo nsember!o getting this whore livestook were raised, it is oow 
controlled tJmgh animal vaccination Anthrax vaecine is a sterile pmluct made -me? 
programg. Anthrax still aecurs in -tries from filtrata of cultures of a slz8in of !he A: Anthrax is a lsthal weapon that oould be 
where aniJnels are not vaneinnted, mainly in anthrax organism that OOe8 not cause disease. Uled against deployed peF!OnDJI. 
Africa and Asin It does occur infrequently in The vaccine contains no living or dead Vaccination before l!lJlOOIII! ia a critital part 
many oountries, ineluding the United Stst.s. anthrax organisms. 'lhe anthrax veccine is of the protection against tbis weapon. 
Human infection with anthrax uanelly results not new. Human anthrax vaccines were 
£rom direct contact with infeeted animalB, or developed in England and the U.S. in the Q: Is the -me aD that Is ueecJ.d to 
animal products such as wool, meat or hides. 1900s and early 1960s. The anthrax vaccine protoel agaiD&t inhalation llllflnu! 

However, when anthrax is Uled " a biological thet Department of Defense l"rsonnel will A: Vaccinntion is a vital component ofF«ee 
weapon, people become infeeted by breathing !lleive waa liconsed by the FDA in 1970 and Health Protection. Being fully vaccinet.d 
anthrax that ~ relaased into the air. baa been manufactured by the Michigan greatly increaaes the chencos of B1liViving an 
lnhelation anthrax is the disease that results Biologic Products Institute (MBPIJ under OIJl0'1If' to anthraL Force Health Protection 
£rom breathing anthrax. Under expected Establishmant Lice"' No. 99. BioPort is further anhenrod through sophistlcat.d 
battlefield conditions, experts believe you can porehaaed MBPI in Sept.mher of 1998 and early waculng and deteelion systems, health 
inhele enough anthrax sporaa ro kill you in will continue to manufacture the anthrax SDIV8illance meaaures, and the proper wear of 
one deep breath. Symproms of lnhelation vaccine. the protootive maak and overgermentl 
anthrax can begin" early" 24 hours after 

Q: Is this an experimental vaecine! breathing the spores. Initial symptems II has been l8fely and l01diuely 
include: fever, cough, and weaknlll8 and administered Ill the United Ststa to A: N~ Anthrax vaecine haa heen FDA 
usually progress to breathing problems, veterinarians, laboratory wwken, and approved since 1970. 
shock, and death. HYMtock handler& far more than twenty. 

live yean. 



ANTHRAX VACCINE AND OTHER VACCINES 

CURRENT ANTHRAX VACCINE PROGRAM: 

-Anthrax: primary biological warfare threat faced by United States (US) forces. 

CMAT Control # 

1999272-<!000025 

-December 15,1997: Secretary of Defense approved the plan to immunize the total force against anthrax. 
- Vaccine was fully approved and licensed by the FDA in 1970. 
- No evidence to link the vaccine to illnesses among Gulf War veterans. No long-tenn side effects reported. 
-By 22 Sep 1999: 1.120,593 anthrax immunizations in 339,837 Service members. 193 written reports of 
adverse reactions (0.017 percent). 17 cases were hospitalized and 72 others missed 24 hours or more of duty. 
-DoD policy: Personnel assigned or rotating to high threat areas, and those pre-designated for immediate 
contingency deployment to these areas, will be administered the anthrax immunization first. Eventually, the 
total force (including Reserve and National Guard) will be vaccinated as vaccine supplies permit. 
-In response to expressed concerns, the Army conducted studies in 1999 that demonstrated: 1) anthrax vaccine 
contains no contaminating Mycoplasma fermentans bacteria; 2) vaccine and its preservatives will not permit the 
growth or survival of Mycoplasma deliberately put into vials of vaccine; 3) anthrax vaccine vials from 1991 and 
from the present do not contain the chemical squalene, as some have alleged. 

COMPARISONS OF VACCINE PROGRAMS FOR GULF WAR: U.S. VS. UK: 

Anthra~t 

Botulinum Tox.oid 
Cholera 
Inunune Globulin (for Hepatitis A) 
Influenza 
Meningococcal 
Pertussis 
Plague 
Polio 
Tetanus 
Typhoid 
Yellow Fever 

US Forces 

Some {-150,000) 
Few ( -8,000) 
Few 
Most 
Most 
Most 
NONE 
NONE 
Few 
Some 
Most 
Some 

UK Forces* 

Most (69 %) (Voluntary) 
NONE 
Some(31%) 
Few (8 %) 
Few 
Some 
Some (36 %} (Voluntary} with Anthrax 
Some (34 %) 
Few (16%) 
Some (34 %) 
Some (25 %) 
Some(!6%) 

*Specific percentages for UK Forces are derived from the published paper: Unwin, C. et al. Health of UK 
Servicemen Who Served in Persian Gulf War. Lancet (1999), 353: 169-178. 

This paper surveyed UK Gulf War veterans and compared them with Bosnia veterans and non-deployed 
veterans of the Gulf era. Among the many findings were associations between increased risk of long term 
symptoms and: 1) vaccinations against BW agents (anthrax and plague); 

2) receipt of many (7 or more) non-BW vaccinations; and, 
3) recollections of vaccine side-effects at the time of receipt. 

The authors could not explain these vaccine findings. Speculation about explanations includes: 
l) effect of multiple vaccines on the immune system, (but no data confinn this); 
2) an interaction between stress and the response to vaccination; 
3) psychological mechanisms; and, 
4) methodological limitations, including possible unreliable ascertainment of the exposures (recall of 

vaccines received) and the lack of a correction for the many statistical comparisons performed during analysis. 

The authors have submitted a research protocol for funding to explore the explanation that the immune system 
may be affected by multiple vaccinations. 
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POINT PAPER (SEPTEMBER 1999) 
TBE USE OF PYRIDOSTIGM!NE BROMIDE AS A 

PRETREATMENT FOR NERVE AGENT EXPOSURE 

The purpose of this point paper is to briefly summarize four topics: 
1. the DoD policy of using pyridostigmine bromide (PB) as a pretreatment for nerve 

agent exposure during the Gulf War; 
2. the proposed DoD policy for using PB in future deployments, dated September 1999; 
3. the main conclusions of the RAND report entitled PB: A Review of the Literature as 

It Pertains lo Gulf War Illnesses, which will be published in October 1999; and 
4. the potential impact that the RAND report could have on the scientific research being 

performed on PB and upon DoD policy on PB in future deployments. 

DoD policy of using PB as a pretreatment for nerve agent exposure during the Gulf War 

• During the Gulf War (GW), the US military and the UK military used PB as a 
pretreatment to protect personnel from death in the event of chemical warfare using the 
nerve agent soman. The number of US troops who took PB is estimated to be 250,000. 

• PB is called a pretreatment because to be effective, it must be given before exposure to 
soman bas occurred. PB is not effective alone. It confers benefit only if post-exposure 
treatments are given as well. Because soman exerts its lethal effects within two minutes 
of exposure, there is inadequate time for personnel to recognize the alarms of chemical 
agent detectors, to put on protective gear, and to inject the post~exposure treatments. 

• PB was used as an "investigational new drug," (IND) during the GW, after the Food and 
Drug Administration (FDA) issued its Interim Final Rule in December 1990. This Rule 
pennitted DoD to use two medical countermeasures that did not have full FDA approval, 
PB and the botulinum toxoid. This IND status is still in effect for PB, which means if 
DoD needs to use it in future deployments, FDA approval would be needed again. 
However, informed written consent for its use can be waived if the President exercises 
his authority under the 1998 Byrd Ammendment. 

Proposed DoD policy for using PB in future deployments, dated September 1999 

• DoD is seeking approval for an Action Memorandum, entitled "'Policy on Use ofPB as 
Pretreatment Adjunct for Soman or Tabun Nerve Agent Poisoning." This memo is 
currently being coordinated for concurrence and signatures. 

• A specific DoD request to use PB must be approved by the Secretary of Defense, as long 
as it remains in IND status. This request must document a confmned high threat of the 
use of so man or tabun by an enemy, consideration of the risks and benefits of potential 
PB use, Wld compliance with the requirements of the Action Memorandum. 

• The use ofPB, while in IND status, is subject to rigorous, special regulatory requirem~nts 
of the FDA, concerning education and training, risk communication, logistical tracking, 
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extensive record keeping and reporting (e.g. on effectiveness and adverse effects), ethical 
review, and unless waived, informed consent of persons taking the drug. 

• Informed consent for use ofPB, while in IND status, may only be waived by the 
President, upon a request from the Secretary of Defense. PB use shall not be mandatory 
unless the President grants a waiver of the infonned consent requirement. Such a waiver 
will require a demonstration of compelling need. 

• In contrast to the American situation, PB was granted full approval for use as a nerve 
agent pretreatment in the UK in 1993. However. this approval will be considered for 
recertification in 1999, including evaluation of new data since 1993. 

Main conclusions of the RAND report entitled PB: A Review o[the Literature as It Pertains 
to Gul(War Illnesses (October 1999) 

• The RAND report concludes that "PB cannot be ruled out as a possible contributor to the 
development of unexplained or undiagnosed illness in some GW veterans." The report 
points out that "data regarding chronic effects, particularly from low·dose exposures that 
do not produce acute symptoms, are meager and studies are frequently of poor quality." 

• The RAND report also concludes that "uncertainties remain concerning the eff~ctiveness 
ofPB in protection of humans against nerve agents," but the "data regarding the efficacy 
ofPB as a nerve agent pretreatment are not discussed in detail in this report." 

Potential impact that the RAND PB report could have on scientific research and upon DoD 
policy in future deployments 

• The RAND report lists six hypothetical mechanisms for the possible adverse effect ofPB, 
which it concludes are valid candidates for PB research. (RAND concludes that a 
seventh hypothesis on bromism is highly unlikely.) Five of the six mechanisms are 
already the focus of funded GW-related research. DoD and VA have funded 22 studies 
(11 of which are completed) that focus specifically on the potential effects of PB, for a 
total of$12.4 million. 

• The RAND report raises concern about the effectiveness of PB as a pretreatment. The 
RAND report states that "PB may reduce somewhat the effectiveness of post-exposure 
treatment for some non-soman nerve agents." One recommendation is: "Consistent 
strategies should be adopted for handling those who 'decline' to take PB when ordered." 

• The RAND report does not include a comprehensive review of the abundant literature on 
the efficacy ofPB as a pretreatment for soman exposure in non·human primates. The 
report also does not cite the data that PB doubles the efficacy of post-exposure treatments 
for tabun exposure. 

• The RAND report raises concerns about the possible ... detrimental" effects ofPB when 
used before sarin or VX exposure. The US Army scientists who perfonned the sarin and 
VX studies concluded that the effects ofPB could not be construed as detrimental, 
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because the differences in efficacy results of post-exposure treatments with and without 
PB were not medically significant. 
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DU 'l'RAINING UPDATE PAPER (24 SEP 99) 

The requirement for improved DU training has been recognized by 
DoD, the Services, and their respective medical, safety, 
operational, and training communities. Disparities in information 
and emphasis in pre-1998 DU training contained "mixed messages" 
about DU's hazard potential, detracting from the overarching 
objective of training servicemembers to respond safely and 
appropriately to battlefield DU contamination. 

To address these issues, OSAGWI convened a Tri-Service DU 
Awareness working Group that brought together Staff 
Representatives from each Service's and the Joint Staff's 
medical, safety, training, and operational communities. The 
group, which met in March and April, agreed that the new guidance 
and training had to: 

a) characterize the DU "hazard" in clear, accurate terms 
b) tell service members where and how they could encounter DU 

contamination 
c) give service members the knowledge they needed to operate 

safely and effectively despite the presence of battlefield DU 
contamination 

The Tri-Service DU Working Group agreed on the "essential 
elements of information" regarding DU, namely, that: 

t The primary "hazard" from DU is its heavy metal toxicity, not 
its low level radioactivity 

t In almost all cases, protective measures are not needed for 
depleted uranium contamination (or handling intact DO armor or 
unfired DU rounds) 

t Standard field safety and basic field hygiene procedures will 
ensure soldier safety 

t Protective measures may be required when: 
In, onr or near (<50 meters) an armored vehicle when the 
vehicle is hit by DO munitions 
Near (<50 meters) fires involving depleted uranium 
munitions explosions/fires {although standard guidance is 
to get at least 400 meters away from such fires) 
Spending extended periods {hours daily for many days) 
entering and working inside DU damaged vehicles as part of 
your everyday duties 
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Using the best available dose assessment and health effects data, 
two additional points were added: 

• Brief entries into DO-struck vehicles are safe 
• Personnel wounded by DU do not pose a contamination hazard to 

first responders or treatment personnel, and first aid/medical 
treatment should never be delayed. 

These primary, agreed-on points serve as a "corrected message" to 
be reflected in Tri-Service training and guidance, 

The "DU Writer's Group" that developed the Army TSPs included 
representatives from the proponent branches (Chemical, Ordnance, 
etc.) as well as other stakeholder organizations. Technical 
writers and a trained risk communicator were retained, enabling 
precision in both language and concepts. Draft TSPs were staffed 
for formal review to the appropriate agencies and authorities, 
including the Undersecretary of the Army. As such, an 
unprecedented level of "buy-in" ·was obtained across the medical, 
safety, training, and operational spectrum. 

TSP Tier I for general soldiers is being prepared for integration 
into the training syllabus at the appropriate training centers. An 
accompanying video, reflecting current information and guidance, 
is currently being fielded. Tiers II and III are currently being 
staffed. 

The Tri-Service DU Awareness working Group will reconvene in late 
Fall, 1999, to review training and implementation issues, 
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What is Uranium? 

Uranium is a weakly radioactive element that occurs naturally in the environment. Each 
of us ingests and inhales natural uraniwn every day from the natural uranium in our air, 
water, and soil. The amount varies depending upon the natural levels found in the area 
you live and the levels found in the areas where the food you eat and the water you drink 
are produced. Consequently, each of us has some level of uranium in our body, which is 
eliminated in the urine. In areas where the natural uranium level in the soil or water is 
high, these levels can be substantially higher. 

What is Depleted Uranium? 

Depleted uranium (sometimes known as DU) is uranium that is 40% less radioactive than 
natural uranium, while retaining identical chemical properties. Depleted uranium is the 
most effective material for anti-annor penetrators because of its high density and the 
metallic properties that allow it to "self~sharpen" as it penetrates armor. 

What are the health effects of Depleted Uranium? 

The major health concerns about DU relate to its chemical properties as a heavy metal 
rather than to its radioactivity. which is very low. As with all chemicals, the hazard 
depends mainly upon the amount taken into the body. A recent RAND review of 
scientific literature reported, " Extensive information is available about the occupational 
exposure of workers in the uranium industry. No increase in overall deaths has been 
observed as a result of exposure to uranium in several epidemiological studies of workers 
exposed to uranium." 

RAND also reported, "there are no peer-reviewed published reports of detectable 
increases of cancer or other negative health effects from radiation exposure to inhaled or 
ingested natural uranium at levels far exceeding those likely in the Gulf." 

What DU follow-up program is available? 

As part of follow-up efforts to ensure that Gulf War veterans who may have had the 
highest DU exposures receive appropriate evaluation and follow-up, DoD and VA have 
instituted a new program to identify, contact, and evaluate these individuals. This 
includes veterans who were riding in or on a vehicle that was struck by DU munitions or 
veterans who entered a struck vehicle immediately after it was hit by DU munitions. 
Also included are personnel who worked in or on US vehicles contaminated with DU. 
The fotlow~up protocol includes the standard Gulf War physical, an exposure 
questionnaire, and a 24~hour urine uranium test. 
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What is the status ofDU follow-up efforts? 

To date, 205 veterans have been referred to the VA and CCEP for DU follow-up, and an 
additional 168 have self referred, mostly to the VA. An estimated 100 additional 
veterans who meet the notification criteria are yet to be identified, located and notified. 

As of the end of July, 1999, 141 urinalysis results had been reported; in all, eight are 
elevated. Five of the eight veterans with elevated results have been retested; and, of 
these, three have a second elevated result. Because ofVA's confidentiality policy, only 
one of the three veterans with two elevated tests is known to OSAGWI. This veteran had 
embedded shrapnel from a DU friendly fire incident. 

What are the UK's issues related to DU? 

Due to the alarmingly high urine uranium levels reported in British veterans tested by Dr. 
Shanna of Canada, the UK is interested in participating in a quality assurance of the 
laboratories doing urine uranium evaluations. OSAGWI has taken some preliminary 
steps to set up such a program which would assess various methodologies for measuring 
total and isotopic wine uranium levels. Laboratories will be sent about 18 samples with 
known quantities of uranium in the range seen in Gulf War veterans. A qualified 
disinterested third party will tabulate the results and prepare a report assessing the merits 
of the various methodologies. A total of eight laboratories (including at least one in the 
UK) have agreed to participate in the program which would cost about $65K. 

The UK is also interested in the GAO DU investigation. In August, 1999, the GAO met 
with the congressional staffs of all three GAO depleted uranium investigation requestors. 
As a result of these meetings, an agreement was reached on the methodology for 
answering each of the questions guiding the investigation. The GAO recently identified 
concerns calling into question the reliability ofCHPPM's Level I dose assessment. 
Discussions are ongoing between CHPPM and a key research scientist at Picatinny 
Arsenal in an attempt to resolve differences in interpretation of research data bearing on 
this assessment. On another matter, the GAO is currently interviewing veterans who 
have been referred by OSAGWI for DU follow-up. They have identified about 17 
veterans who indicated some problems with the follow-up procedure; about half having 
never been scheduled for an appointment GAO's proposed timeline is to complete field 
work in December, submit a report to DoD in February and issue the report in March 
2000. 
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KHAMISIYAH PIT DEMOLITION INCIDENT 
(SA/DSA N01ES FOR MOD/GVIU MEETINGS) 

Khamisiyah Pit Incident. 
• A mixture of the chemical warfare nerve agents sarin (GB) and cyclosarin (GF) was released 

at 13:15 hours Greenwich Mean Time (16:15 local time), on March 10, 1991, as the result of 
the explosive demolition, by the 37th Engineer Battalion, of 122-millimeter rockets filled 
with the sarin/cyclosarin mixture and contained in stacked wooden crates at the open-air 
temporary munitions storage site, frequently referred to as the "pit", which is located outside 
of the actual Khamisiyah Ammunition Supply Point. 

1997 Khamisiyah Modeling and Notification. 
• In October 1996 the DoD was left with considerable uncertainty concerning the resultant 

fallout from the March 10, 1991 demolition in the Pit. DoD took a conservative position and 
announced that it would survey the estimated 20,000 veterans who were have thought to 
have been within 50 kilometers of Khamisiyah during the period ofMarch1-15, 1991. 
Letters were sent to the 20,000 veterans urging them to call the Persian Gulf Incident Hotline 
with any additional information or report any illness they felt was anributable to their service 
in the Gulf War. 

• DoD tasked the Institute of Defense Analysis (IDA) on November 2, 1996 to convene an 
independent panel of experts in meteorology, physics, chemistry and related disciplines. 
IDA reviewed the modeling done by the CIA and recommended using additional 
atmospheric models and data sources for modeling the Pit demolition. 

• The DoD-CIA team used existing high quality models to develop the Khamisiyah-specific 
potential exposure areas. Different combinations of models were used to reduce model bias. 
The resultant hazard area was determined by presenting a composite (union) of the different 
modeling simulations-representing the overlay of the outermost perimeter of all models. 
Using the best unit locations data available then, DoD identified 98,910 troops who were 
within the combined area (the union) and were therefore possibly exposed during this period. 

• The overall objective was to reasonably worst case the population for notifiqation of 
potential low-level chemical warfare agent exposure to insure that the greatest number of 
veterans would be notified and given the opportunity to participate in the medical support 
programs established by both the DoD and the DV A. 

Khamisiyah 1997 to 1999 Modeling Changes. 
• Revised Source Term. The Intelligence Community has reduced the estimate of the total 

number of filled rockets destroyed at Khamisiyah by 55%, from 500 to 225. This decrement 
was validated against recently released UNSCOM data. All other values affecting the initial 
source term remain unchanged. Preliminary simulation runs indicate a reduction in the 
potential hazard area, as compared to that used for the 1997 notification effort. 

• Toxicity of Agent Mixture. Cyclosarin is effectively two to three times as toxic as sarin. 
The 1997 effort assumed the mass of agent released to be all sarin, because there was 3 times 
more sarin than cyclosarin. The 1999 effort accounts for both the mixture of agents and 
their toxicity. .· 



• General Population Limit. The 1997 outer contour of the notification hazard footprint was 
based on a calculation for a safe. low-level, sarin exposure over a persons lifetimet as 
extrapolated from a 72-hour air sample. The)999 effort applies a more appropriate factor 
for a short-term one-time exposure, versus \he inappropriate lifetime exposure calculation. 

• Agent Degradation Factors. The 1997 input to the dispersion model simulations was not 
degraded by inclusion of particulate or gas deposition, nor by the atmospheric chemical 
reactions of hydroxylation and nitration. These effects are included in the 1999 runs, where 
appropriate. 

• Contour Mapping Overlay. The 1999 hazard footprint will include the First Noticeable 
Effects (FNE) contour line to reflect the greater extending risk from the sarin/cyclosarin 
mixture. Also, the alarm threshold of the M8A I Automatic Chemical Agent Alarm System 
will be reflected as an expanded view (zoom-in) along with the First Noticeable Effects 
(FNE)area. 

• Unit Location Database. The U.S. Armed Services Center for Unit Records Research 
(USASCURR) compiled and continuously updates the locations and personnel databases. 
Current databases will be used to identify the units and associated personnel within the 
refined potential hazard area. 

GVIU Khamisiyah Report. 
• The GVIU is prepared to publish a report depicting UK unit locations under our 1997 hazard 

area and previously asked if they should delay the publication. They will ask this question 
again. 

• We recommend they delay publication of their Khamisiyah report so it would reflect the 
results of our ongoing re-modeling. We should be able to provide to them the emerging 
results by October 15, 1999. 

• If a delay in publication is untenable to them, we further recommended that their 
Khamisiyah report should reflect our !997 modeling effort as a very conservative action to 
ensure notification of the largest number of military personnel potentially exposed. 
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Executive Summary 
The National Defense Authorization Act for Fiscal Year 1994, Public Law No. 103~ 160, 

Section 1703 (50 USC IS22), mandates the coordination and integration of all Department of 
Defense chemica! and biological (CB) defense programs. AJ; part of this coordination and inte­
gration, the Secretary ofDefense is directed to submit an assessment and a description of plans 
to improve readiness to survive, fight and win in a nuclear, biological and chemical (NBC) 
contaminated enviromnent. This report contain& modernization plan summaries that highlight the 
DepartmentS approach to improve current NBC defense equipment and resolve current 
shortcomings in the program. 50 USC 1522 has provided the essential authority to ensure the 
elimination of unnecessarily redundant programs, focusing funds on DoD and program 
priorities, and enhancillg readiness. 

The objective of the Oepanment ofDefense (DoD) Chemical and Biological Defense 
Program (CBDP) is to enable our forces to survive, fight, and win in a chemically or biologically 
contaminated warfare environment The DoD CBDP provides development and procurement of 
systems to enhance the ability of U.S. forces to deter and defend against CB agents during 
regional contingencies. The probability of U.S. forces encountering CB agents during worldwide 
conflicts remains high. An effective defense reduces the probability of a CB attack, and if an 
attack occurs, it enables U.S. forces to survive, continue operations, and win. Scientific, 
technological, and resource limitations remain in preventing U.S. forces from having complete 
full dimensional protection and meeting all requirements for two nearly simultaneous Major 
Theater Wars. The unique physical, toxicological, destructive, and other properties e>f each 
threat requires that operational and technological responses be tailored to the threat Never· 
theless, significant progress has been made in overcoming these limitations since the estab· 
lishment of the DoD CBDP. Still, U.S. forces remain the best protected forces in the world for 
Surviving and conducting operations in chemically or biologically contaminated environments. 

During the past year, DoD took several steps to ensure the protection ofU.S. forces 
against both immediate and future chemical and biological threats. This report details Dom 
~AUTtnt and planned capabilities. Highlights from the past year include continuing immunization 
of all U.S. forces with the liceru!ed anthrax vaccine, and continued enhancement of DoD CBDP 
funds to protect against validated and emerging threats through the far-term future. 

Numerous rapidly changing factors continually influence the program and its manage· 
menl These factors include declining DoD resources, planning for warfigbting support to 
numerous regional threat contingencies, the evolving geopolitical environment resulting from the 
breakup of the Soviet Union, the entry into force of the Chemical Weapons Convention. and 
continuing proliferation of NBC weapons. To minimize the impact of use of NBC weapons on 
our forces, the DoD CBDP will continue to work towards increasing the defensive capabilities 
of Joint Forces to survive and continue the mission during conflicts that involve the use of NBC 
weapons. NBC defense programs are managed jointly under the oversight of a single office 
within DoD. 

-· ---····-·-----------------
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The program continues to implement congressional direction to improve join1ness and 
reflects an integrated DoD developed program. This yean program continues funding to support 
the highest priority counterproliferation initiatives. During the past year, the Department 
reviewed its capabilities to protect against the asymmetric threats from chemical and bioJogical 
weapom. As a result of the review, funding was identified to enhance and accelerate high-payoff 
rechnologies and advanced CB defenBO systems. The FYOOOI Presiden~ Budget Submissioo 
includes $380 million in iru:reased research and development ftmding for biological warfare 
defense and vaccines over the FY 200()..()5 Future Years Defense Program (FYDP), as well as 
additional FY 1999 Emergency Supplemental funding to procure CB defense equipment for the 
Guard and Reserves to support the Consequence ~gement mission. Moreover, the 
Department continues to procure new CB defense equipment for our forces, due in large 
measure to the May 1997 Report of the Quadrennial Defense Review (QDR) recommendation 
to increase planned spending on cOWlterproliferation by $1 billion over the FY 19992003 
program period, of which $732 million was allocated for chemical and biological defeose efforts. 

The DoD CBDP invests in technologies to provide improved capabilities that have 
minimal adverse impact on our warfighting potential. Joint and Service unique programs provide 
capabilities to support the framework ofthe three commodity areas ofCB defense: 
Contamination Avoidance (detection, identification, warning/reporting. reconnaissance), 
Protection {individual. collective, medical support), and Decontamination. All of these 
capabilities integrated together as a system-of-systems are essential to avoid contamination and 
to sustain operational tempo on an asymmetric battlefield. Moreover, sOWld Joint doctrine and 
reaJistic training remain fundamental to our defense against chemical and biological weapons. In 
swnmary, the DoD CBDP is focusing on a jointly integrated, balanced approach to obtaining 
needed capabilities for our forces within affordability constraints. 
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OVERVIEW OF REPORT 

The INTRODUCTION provides a background of the rationale and purpose of the DoD 
Chemical and Biological Defense Program (CBDP). This section summarizes the key counter­
proliferation priorities and the current chemical and biological warfare threats to U.S. forces. 
lnl:elligence documents tailored to the threat are essential fer developing and updating require­
ments for chemical and biological defense programs. Each chemical and biological defense 
research, development, and acquisition effort funded within the program respond.q to a defined 
or validated threat Variations among chemical and biological agents and each agentS unique 
physical, toxicological, destructive, and other properties such as means of delivery require that 
operational and technological respons~ be tailoted to the threat Intelligence efforts continue to 
emphasize collection and analysis ofnations'Uual-use'bhemical and biological indumial capabil­
ities and develop the indications and warning of adversarial use of dual-use capabilities. 

CHAPTER 1 describes the accomplishments, processes, and issues related to DoD 
CBDP management and oversight. Since the program& inception, DaD has made significant 
progress in improving the ovenilljoint management and coordination of the NBC defense pro­
gram. including integration of modica.l and non-medical chemical and biological defense pro­
grams. 50 USC 1522 has been a critiCLJI tool for ensuring the elimination of redundant pro­
grams, focusing funds on program priorities, and enhancing readiness. This chapter outlines 
the changes within the oversight and management structure that have occurred as a result of the 
Defense Reform Initiative and the establishment of the Defense Threat Reduction Ageacy. 

CHAPTER 2 provides infdnnation on non-medical NBC defense requirements and 
research and development programs, ReG,uirements and the status of research and development 
assessments are described within the framework of the functional areas of NBC defense. 

CHAPTER 3 provides infonnation on medical NBC defense requirements and on 
research and development programs. Medical technologies are an integral part of providing 
individual protection both prior to, dwing and after a chemical or biological attack. 

CHAPTER 4 provides an analysis of NBC defense logistics pomrre. The ana1ysis 
reviews the status of quantities, characteristics, and capabilities and limitations of all fielded 
NBC defense equipment, industrial base requirements, procurement schedules. and problems 
encountered. Much of the information is based on the model of Joint Chemical Defense 
Equipment Consumption Rates (JCHEMRATES IV). Additional information is derived from the 
Joint NBC Defense Logistics Support Plan. 

CHAPTER 5 assesses the status of NBC defense training and readiness conducted by 
the Services. Each of the Services 'training standards and programs is reviewed. In accordance 
with Section 1702 ofP.L. 103·160 (SO USC 1522) all chemical and biological warfare defense 
tiaining activities of the Department of Defense have been consolidated at the United States 
Army Chemical School. This chapter also provides information on the move of the Chemical 
School from Fort McClellan, Alabama to Fort Leonard Wood, Missouri. 
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CHAPTER 6 provides information on 1he status of DoD efforts to implement the 
Chemical Weapons Convention (CWC), which was ratified by the United States and entered into 
force during 1997. :rms chapter also includes a summary of plans and acti.vtties to provide 
assistance to other countries in response to an appeal by another State Party to the ewe. 
pursuant to Article X of the CWC. 

Finally.lhere are several ANNEXES to th~ report: Annexes A through» provide 
detailed infurmation on Joint and Service-unique NBC defense equipment, including 
contamina1ion avoidance. protection, decontamination, and medical programs. De1ailed 
descriptiOns are provided for systems and equipment that have been fielded, are in production. 
or under development. Annex £provides a summary of funds appropriated, budgeted, and 
expended by the DoD CBDP. One of the successes of the DoD NBC Defense Program has been 
the consolidation of all DoD NBC Defense RDT &E and procurement program funds under 
defense-wide program elements, rather than throughout numerous Service accounts. Ann~ F 
provides a reference to NBC defense related sites on the intemet. Ann~ G provides a statement 
regarding chemical and biological defense programs involving human subjects as required by SO 
USC 1523. As detailed in the annex, no such testing has been conducted in over two decades 
and none is planned. Ann~ H provides the text of the congressional language requiring this 
report. Annex I provides a list of the many acronyms and abbreviations that are used throughout 
this report. 
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Introduction 

I, PURPOSE OF REPORT 

In accordance With 50 USC 1523, this rep on provides Congress with an assessment of 
the overall readiness of the Aimed Forces to fight in a chemical and biological warfare 
environment. This is the seventh report submitted Wider 50 USC 1523.• 

II. GOVERNMENT PERFORMANCE AND RESULTS ACT (GPRA) 

The following information outlines the vision, mission. values, and objectives of the DoD 
Chemical and Biological Defense Program in compliance with the GPRA. 

Department of Defense VISion, GIHlb, and Objectives 

The United States embraces several fundamental and enduring objectives: to maintain the 
sovereignty, political freedom, and independence of the United States with its. values, 
institutions, and territory intact; to protect the lives and person<tl safety of Americans, both at 
home and abroad; and to provide for the well--being and prosperity of the nation and its people. 

Achieving these basic objectives in an increasingly interdependent world reqtdres foster· 
ing an intemational environment in which the spread of nuclear, biological, chemical, and other 
potentially destabilizing 1eclmo!ogies is minimized. Key objectives that guide U.S. defense policy 
md planning include shaping the international environment through military engagement 
programs and activities, and reqwnding to the full spectrum of crises with appropriately sized, 
positioned. and mobile forees. Of equal importance, the United Stated must prepare for an 
uncertain future by pursuing a focused modernization effort that maintains U.S. superiority in 
k£y warfighting capabilities. 

It is the vision of the Department of Defense to: 

• Field the best trained, best equipped, best prepared fighting force in the world. 
• Support alliance and security relationships that protect and advance U.S. security 

interests. 
• Advance national interests by working effectively with other federal agencies, 

Congress, and the private sector. 
• Serve as a model of effective, efficient, innovative management and leadership. 

"The lext of 50 USC 1523, AniiUnf repcrt 0t1 elunn!collmd biologfrol warfare dej(!IISe, (implemented l!ll put of'Publk Law 
iOl-!60, the FY94 Natioml Defense Authorization Act) is mc!uded AI Anne11 H. 



In support of this vision, the Departntellt has established two corporate-level goals: 

Goal]. Shape the international environment and respond to the full spectnnn of 
crises by providing appropriate!y sized, positioned, and mobile fOices. 

Goall. Prepare now for an uncertain future by pursuing a fOcused modernization 
effort that maintains U.S. qualitative superiorily in key warlighting 
capabilities. Transform the force by exploiting the Revolution in Military 
Affairs, and reengineer the D~ to achieve a 21st century 

infrastructure. 

Chemictd and Biologictil Defense Program Y'uion, Mbaion, Values, 11ml GotZis 

The vision, missi()ll, values, and goals of the DoD Chemical and Biological Defense 
Program (CBDP) support the Depanment of Defense vision and goals. The CBDP was estab­
lished to coordinate and integrate the research. development, and acquisition (RDA) of chemical 
and biological defense materiel and systems to support the joint warfighting forees. The CBD:P 
provides materiel and systems to support the activities of training. doctrine, and military 
operations. However, these activities are the responsibility ofthe Military Departments and the 
ComJnanders..in-Chief. The vision, mission, values, and goals of the CBDP are focused on RDA 
activities. 

The DoD cannot strengthen its capabilities to survive, fight, and win in a CB contamina­
ted environment simply by spending more money. DoD must use the limited resources to focus 
anets of the development and acquisition of materiel and systems to support the needs and 
prioritized requirements of the joint warfighting forces, and to defend against validated and 
credible threats to U.S. forces and assets. 

Following is an overview of1he direction of the CBDP. These ideas will be fonnalized in 
a performance plan that will be developed over the next year, This plan will provide guidance for 
the key planning documents of the CBDP, including the Modemi?lltion Plan, the Research, 
Developmen~ and Acquisition Plan, the Logistics Support Plan, and other planning documents. 
These plans will incorporate specific program goals and performance measures, which will 
support the CBDP vision and increase the capabilities of the joint warfighti.ng forces - not 
m=ly outline a spending plan. 

2 

CBDP VIsion 

Provide a jointly coordinated and integmted program within the Department of 
Defense for the research, deveiopment, and acquisition of capabilities to protect 
1he joint warfighting forces and resources from the threat or liSe of chemical or 
biological warfare agents so that our personnel are the best equipped and best 
prepared fighting force in the world. 

-··-------------------
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CBDP Missiu 

Provide chemical and biological defense capabilities to allow the military forces of 
the United States to survive and successfully complete their operational missions­
from peacetime missions through two nearly simultaneous major theater wars----in 
battlespace environments contaminated with chemical or biological warfare agents. 

CBDPValues 

• Deter the use of cbemieal and bfologieal warfare agents. 
- Deny the advantage of the potenti8I effective use of any chemical or biological warfare 
agents tbmugh a system of capabilities to avoi<l, protect against, and sustain operations 
in a chemically m biologically contaminated environment- with only minimal 
performance degradation from either the effe<::ts of the agents or any protective 
equipment or medical countermeasures. 

• Ensure all capabilities provided respond to threats. 
-Provide capabilities that address the highest priority chemical and biological agent 
threats, from immediate and validated threats through potential far term or emerging 
threats. Intelligence efforts musJ emphasize prCparntion of tailored intelligence 
documents that identifY and assess threats from the the full spectrum of pott:ntial 
chemical and biological warfare agents, and include collection and analysis of nations• 
"dual-use" chemical and biological industrial capabilities and tbe indications and warning 
of adversarial use of dual-use capabilities. Tailored intelligence documents are essential 
for developing and updating requirements for CB defense programs. 

• Emphasize a Joint Service approach to chemical and biological defense research, 
development, and aequlsitlon. 
-Eliminate unnecessary redundancies among the Services and Defense Agencies, 
leverage common technologies and requirements,. and provide capabilities for Service­
unique missions. Ensure coordination among U.S. government agencies and among U.S. 
allies to field the best available chemical and biologica.l defense capabilities. 

• Develop and acquire capabib"'ties that are based on Identified and prioritized 
requirements and mission needs. 
- Ensure that acquisition planning is driven by operational requirements rather than by 
available fimds or technology. However, cost, schedule, and performance should be 
optimi2l:d in all programs planning, 

• Maintain tetb.nologial ad.nntage over any potential adversaries and prevent 
tecbDologlcal surprise. 
- Evaluate and leverage amtinuous improvements in the state-of-the-art in sciences and 
technology base. 

• Provide for a modernlzation strategy that minimizes CB casualties and provide 
tapabUities to treat casualties and maximize return to duty. 
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Chemical/Biological Derense Program Corporate-Level Goals 

In Qrder to pwsue the mission of the CBDP, the following major goals bave been established. 
Goals for specific technologies and systems will be developed during FY2000 and included in 
the CBDP Performance Plan. Following are key goals of the CBDP. (Selected supporting 
capabilities are shown following each goal.) 

• View NBC warfare agents within the Theater Area of Operations -
(Early Warning and Stand-off Detection of NBC Agents) 

• Dominate the BattJespace through Reconnaissance, Surveillance, and Target 
Acquisition (RSTA)-
{NBC RecoMaissance Systems) 

• Enhance the situational awareness of Unit Battlespace-
(Automatic Point Detection of NBC Agents, and Modeling and Simulation) 

• Provide real-time hazard infonnation to influence current operations­
(NBC Battle Management and Warning & Reporting) 

• Enhance personnel and equipment survivability -
(Individual Detection, Individual and Collective Protection, Medical defenses, 
Decontamlnation, and NBC contamination survivabllity) 

• Maintain ground, air and maritime Operational Tempo -
(Operational DecontambuJtion and Collective Protection) 

• Sustain operations, recovery and reconstitution efforts -
(Traini11g, Readiness, and Restoration Operations) 

All of the capabilities integrated together as a system-of..syslems are essential to avoid 
contamination and to sustain operational tempo on an asymmetric battlefield. Sound Joint 
doctrine and realistic training remain fundamental to defense against NBC weapons. 

The President's December 1999 report, A National Srxurity for a New Century, empha· 
sizes the three key elemeD.ts of the executive branch's strategy as ( 1) to enhance our security 
with effective diplomacy and with military forces that are ready to fight and win; (2) to bolster 
America's economic prosperity; (3) to promote democracy abroad. U.S. forces must have nu· 
merous capabilities in order to respond and deploy quickly to various worldwide needs. Coun­
texproliferation capabilities are required by forces to meet worldwide needs, and NBC defense is 
integral to counterproliferati.on capabilities. The Commanders-in..Cbiefhave identified their 
priorities for counterproliferation capabilities. These priorities are shown in Table I-1. Capabil­
ities which are supported by the NBC defense program are highlighted in bold. As currently 
identified, NBC defense capabilities are listed in four of the tcp five CINC priorities. Individual 
protection includes physical protection devices, medical immunization and pn:¢.ylaxis. and 
NBC casualty medical treatment. Collective prorection provides relief from sustained operations 
in full individual NBC protective equipment, shelters for sensitive equipment not easily 
decontaminated, and clean environments for operations that eannot be performed under NBC 
contaminated conditions. Mitigating the effects of WMD use includes capabilities for integrated 
NBC warning and reporting; thorough and rapid mobile intratheater decontamination; medical 
countermeasures (vaccines, antibiotics, antidotes, and pre-treatments); mobile and portable 
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detection and characterization devices (includlng stand-off); and mass casualty NBC treatment 
Detecting WMD includes capabilities to locate and characterize the use ofWMD. 

Ttble 1-1. Required CINC Counterproliftration CapabBities 

1. Provide Individual protection to forces and assist allleslcoalltlon partners with 
relief from the ett.Jcts of NBC 

2. Intercept conventional de~very ofWMD and control collateral effects 
3. Provtde tollec\Ne prot&c11on to forces and assist atuesfcoallt\on partneT$ wlth 

relief from the effac;ts of NBC 
4. MitigatetheeffectaofWMD 
5. Detect and mt»itor development. production, deploymertt, employment ofWMD 
6. Communicate the abilityfwil! to employ interdiction/response capabilities 
7. Oetennir\e vu\nerabnlt!es In WMO develtlpment, production, transfer, deplo-pnent, end 

employment 
8. Conduel off-slte attack to destroy, disable, and deny WMD targets 
9. Establish and maintain relations with allies, and potential adversaries to discotlrage 

davalopment, production, and use of WMO 
10. Seize, de!'!troy, disable, and deny transport of WMO 
11. Communi~ tho abllltylwlll to employ defensive capabJUtfe& 
12. Determloe vulnerabDit!&S ln decision making process related to WMD 
13. Conduct infOrmation watfara to destroy, disable, and deny WMD 
14. Support tJaatles, export controls, and politica!/dlplomatic efforts 
15. Provide a!temalives to the pursuit ofWMO 
16. Provide lntelngsnce collecllon capabilities In support of USG non-pmllferatlorl efforts 
17. Conduct on-site attack to seize, destroy, disable. and deny WMD targets 
18. Provide personnel, training, materiel, and equipment to support security assistance 
19. Destroy, disable, and deny actor's non·WMD resources and capabilities 

The response to the threat ofNBC weapons must be based on the natw'e of this threat, 
not just where the threat occurs. A key part of DoD's strategy is to stem the proliferation of 
&uch weapons and to develop an effective capability to deal with these threats. To focus there­
sponse to the threat, DoD and the intelligence community have completed several classified 
reports providing threat assessments on chemical and biological threats to U.S. forces. To mini­
mize the effect of these threats to U.S. forces, DoD continues to improve defensive capabilities. 
These continuing improvements also contribute to our overall dererrence by demonstrn1ing to an 
adversary that use of NBC agents or weapons provides little or no military advantage. The DoD 
CB Defense Program continues to work towards increasing the capabilities of Joint Forces to 
survive and continue their mission durins; conflicts that may involve the use ofNBC agents or 
weapons. 

The number of nations with cbemiea.I and biological weapons (CBW) capabilities is not 
changing greatly, despite the implementation of the Chemical Weapons Convention. In addition. 
those countries with chemical weapons programs arc adding agents and more sophisticated 
delivery systems. Similarly, the sophistication ofCBW capabilities is increasing. Proliferation of 
weapons tochnology, precision navigation technology. nuclear (medica~ power, and industrial 
applications), and CBW tecbn.Piogy to developing nations presents the United States with a 
complicated national security challenge. Intelligence efforts include collection and analysis of 
nations' "dual·use" nuclear, chemical and biological industrial capabilities, and development of 
the indications and warning of adversarial use of dual-use capabilities. Tailored intelligence 
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documents are essential for developing and updating requirements for CB defense programs. 
Numerous threat documents tailored to the CB threat have been produced and are updated 
periodically. The Intelligence Community continues to review U.S. chemical and biological 
warfare intelligence requirements and assess the adequacy of intelligence assets to execute the 
required intelligence program. 

ID. THE CURRENT CHEMICAL AND BIOLOGICAL WARFARE THREAT 

Northeast Asia 

North Koretz has been pursuing research and development related to biological warfare 
since the 1960s. Pyongyang's resources presently include a rudimentary (by Western standards) 
biotechnology infrastructure that is sufficient to support the production of limited quantities of 
toxins, as well as viral and bacterial biological warfare agents. In the early 1990s, an open press 
release by a foreign government referred to applii'Xl military biotechnology work at numerous 
North Kon::an medical institutes and universities dealing with pathogens such as anthrax, 
cholera, and plague. North Korea possesses a sufficient munitions-production infrastructure to 
accomplish weaponization of BW agents. North Korea acceded to the Biofogicai Weapons 
Convention (BWC) in 1987. 

By comparison, North Korea's chemical warfare program is believed to be mature and 
includes the capability, since 1989. to indigenously produce bulk quantities of nerve, blister, 
choking and blood chemical agents as well as a variety of different filled munitions sy&tems. 
North Korea is believed to possess a sizable stockpile of chemical weapons. which could be 
employed in offensive military operations against the South. North Korea has also devoted 
considerable scarce resources to defensive measures aimed at protecting its civilian population 
and military forces from the effects of chemical weapons. Such measures include extensive 
training in the use of protective masks, suits. detectors. and decontamination systems. Though 
these measures are ostensibly focused on a perceived threat from U.S. and South Korean fQI"reS, 
they could also support the offensive use of chemical weapons by the North during combat. 
North Korea has yet to sign the Chemical Weapons Convention {CWC) and is not expected to 
do so in the near~tenn, due to intrusive inspection and verification requirements mandated by the 
agreement. 

China possesses an advanced biotechnology infrastiUcture as well as the requisite 
munitions production capabilities necessary to develop, produce and weaponize biological 
agents. Although China has consistently claimed that it has never researched or produced 
biological weapons, it is nonetheless believed likely that it retains a biological warfure capability 
begun before acceding to the BWC. 

China is believed to have an advanced chemical warfare program that includes research 
and development, production and weaponization capabilities. Its current inventory is believed to 
include the full range of traditional chemical agents. It also has a wide variety of delivery 
systems for chemical agents to include artillery rockets. aerial bombs. sprayers. and short-taDge 
ballistic missiles. Chinese forces, like those ofNorth Korea, have conducted defensive CW 
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training and are prepared to operate in a contaminated environment. AJ. China's program i& 
further integroted into overall military operations, its doctrine, which is believed to be based in 
part on Soviet-era thinking, may reflect the incorpomtion of more advanced munitions for CW 
agent delivery. China has signed and ratified the ewe. 

South Asia 

India has a well~developed biotechnology infrastructure tba:t includes numerous pharrn~ 
aeeutical prOduction facilities bio-containment laboratories (including BL-3) for working with 
lethal pathogens. It also has qualified scientists with expertise in infectious diseases. Some of 
India's facilities are being· used to support research and development for BW defense purposes. 
These facilities constitute a substantial capability for offensive purposes as well. India is a 
~gnatory to the BWe ofl972. 

India also has an advanced commercial chemical industry, and produces the bulk ofits 
own chemicals for domestic consumption. New Delhi ratified the CWC in 1996. In its required 
declarati:oM, it acknowledged the existence of a chemical warfare program. New Delhi has 
pledged that all facilities related to its CW program would be open for inspection. 

Pakistan has a capable but less wel.J..developed biotechnology inftastructure than India. 
Its facilities. while fewer in number, could nonetheless support work on lethal biological 
pathogens. Moreover, Pakistan is believed to have the resources and capabilities necessuy to 
support a limited offensive biological warfare research and development effort. Like India, 
Pakistan is a signatory to fue BWC. 

Pakistan has a less-well developed comrtlercial chemi~al industry but is expeeted to 

eventually have fue capability to produce all precursor chemicals needed to support a chemical 
weapom stockpile. Like India, Pakistan has numerous munitions systems which could be used to 
deliver CW agent, including artillery, aerial bombs, and missiles. Pakistan has ratified the CWC, 
but submitted a nult deelatation. 

The Middle East and North Africa 

Iran 's biological warfare program, which began during the Iran-Iraq war, is n<lW 

believed to generally be m the advanced research and development phase. Iran bas qualified, 
highly trained scientists and consideiable expertise with pharmaceutical5. It also possesses the 
commercial and military infrastructure needed to produce basic biological warfare agents and 
may have produced pilot quantities of usable agent. Iran is a signatory to the BWC of 1972, 

Iran initiated a chemical weapons: progrmn in the early stages of the Iran-Iraq war after it 
was attacked with chemical weapons. The program has received heightened attention since the 
early 199Us with an expansion in bo1h the chemical production infrastrutture as wen as its 
munitions arsenal Iran cunently possesses munitions containing blister, blood. and cholting 
agents and may have nerve agents as well. It bas the capability to deliver CW agents using 
artilieiy shells and aerial bomb< Iran has ratified the ewe, declared agents and chemicalagont 
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production facilities, and is obligated to open suspected sites to international inspection and 
eliminate its CW program. 

Prior to the GulfWar,Jraq developed the largest and most advanced biological warfare 
program in the Middle East. Though a variety of agents were studied, Iraq declared anthrax, 
botulinwn toxin, and aflatoxin to have completed the weaponization cycle. During the Gtllf War, 
coalition bombing destroyed or damaged many key facilities associated with BW activity. 
However, it is suspected. that a. key portion of Iraq's BW capability, in the form of agent-filled 
munitions, was hidden and may have subsequently escaped damage. Nonetheless,. .Iraq declared. 
after the war, that all BW agent stockpile and munitions were unilaterally destroyed. United 
Nations Special Commission (UNSCOM) activity has, however, revealed this assertion as well 
as many others related to BW activity, to be inaccutate and misleading. As with its chemical 
program, Iraq intends to re-establish its BW capabilities if afforded the opportunity by the 
relaxation or cessation ofUNSCOM inspection activity. 

Iraq had a mature chemical weapons program prior to the Gulf War that included a 
variety of nerve agents, such as tabun (GA}, sarin (GB), and GF, as well as the blister agent 
mustard, available for offecsive use. Iraq also undertook a program, begun in 1985 and 
continuing uninterrupted until December 1990, to produce th.e advanced nerve agent VX, 
R(;Cellt UNSCOM findings indicate that Imq had weaponized VX in AI Hussein missile 
warheads. Although Iraq's chemical warfare program suffered extensive damage during the Gulf 
War and subsequently from UNSCOM activity, Iraq retains a limited capability to re-constitute 
key parts of its chemical warfare program. Moreover, UNSCOM, despite having destroyed over 
700 metric tons of agent, is still unable to verify elements of Iraqi declarations such as the 
disposal of chemical precursors, as well as the destruction of all cllemical munitions. The 
comprehensive nature of Iraq's previous chemic:al warfare activity and the consistent pattern of 
denial and deception employed by haqi authorities indicate a highwlevcl intent to rebuild this 
capacity, should Iraq be given Ule oppormnity. 

Syria has a limited biotechnology infrastructure but could support a limited biological 
warfare effort. Though Syria is believed to be pursuing the development of biological weapons. 
it is not believed to haVe progressed much beyond the ~ch and development phase and may 
have produced only pilot quantities of usable agent Syria. has signed. but not Iatified, the BWC. 

Syria bas a mature chemical weapons program, begun in the 1970s, incotpOrating nerve 
agents. such as sarin, which have completed the weaponization cycle. Future activity will likely 
focus on CW infrastructure enhancements for agent production atd storage, as well as possible 
research and development of advanced nerve agents. Munitions ava~.lable for CW agent delivery 
likely include aerial bombs as well as SCUD missile warheads. Syria bas not signed the CWC 
and is unlikely to do so in the near future. 

Libya's biological warfare program is believed to remain in the early research and 
development phase. Progress bas been slow due in part to an inadequate scientific and technical 
base. Though Libya may be able to produce small quantities of usable agent, it is unlikely tc 
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transition from labomtory work to production of militarily significant quantities until well after 
the year 2000. Libya acceded to the BWC in 1982. 

Libya has experienced major setbacks to its chemical warfare-program. firSt as a result of 
intense public scrutiny focused on its Rabta facility in the late 1980s and more recently on its 
Tarhuna underground facility. Nevertheless, Libya retains a small inventory of chemical weap­
ons, as well as a CW agent production capability. Prior to closing its Rabta plant in 1990, Libya 
succeeded in producing up to 100 tons of blister and nerve agent at the site. Although the site 
was re-opened in 1995, ostensihly as a pharmaceutical plant, the facility is still believed capable 
of producing ew agents. CW~related activitles at the Tarhuna site are believed to be suspended. 
Libya has not ratified the ewe and is not likely to do so in the near future. 

17Ulependent States of the Former Soviet Union 

The fanner Soviet offensive biological warfare program was the world's largest and 
consisted of both military facilities and nonmilitary research and development institutes. Non­
military activity was centrally coordinated and performed largely through a consortium of 
institutes known as Biopreparat This network of facilities was created in 1973 as a cover for 
activity related to biological warfare. This huge organization at one time employed up to 25,000 
people and involved nearly 20 research, development and production facilities. The Russian 
government has committed to ending the fonner Soviet BW program, although serious ques­
tions about offensive BW capabilities remain. Key components of the fonner program remain 
largely intact and may support a possible future mobilization capability for the production of 
biological warf"ln' agents and delivery systems. Moreover, work outside the scope oflegirimate 
biological defense activity may be occuning at selected facilities within Russia. Such activity, if 
offensive in nature, would contradict statements by top Russian political leaders that offensive 
activity has ceased 

While fonner Soviet biological warfare facilities existed in Ukraine, Kazakhstan, and 
Uzbekistan, none are currently active. Moreover, the governments in these new republics are not 
believed to have plans to establish any future BW capability. Also, Belarus has no program and 
no intention of establishing one. Uk:raine, Belarus, and Uzbekistan have ratified the BWC, while 
Kazakhstan has not yet signed it 

Russia has acknowledged the world's largest stockpile of chemical agents, amounting to 
approximately 40,000 metric tons. This stockpile, consisting mostly ofweaponized agent 
includes artillery, aerial bombs, rockets, and missile warheads. Actual agents include a variety of 
nerve and blister agents. Additionally, some Russian chemical weapoiiS incorporate agent 
mixtures, while others have added thickening materials in order to increase agent persistence. 
Russian officials do not deny that CW research has continued but claim that it is for defensive 
purposes and therefore not proscribed by the ewe. Many of the components for new binary 
agents developed under the fonner-Soviet program have legitimate civilian applications and are 
not considered on the CWC's schedule of chemicals. 
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The United States taces a number of 
regional proliferation challenges. Many of these 
""'detailed in the November 1997 report pub­
lished by the Office of the Secretary of Defense, 
Proliferation: Threat and Resptmse. In the 
Middle East, lran continues with a concerted ef­
fort to acquire an indePendent production capa­
bility for all aspectS of its chemical weapons 
program and has reduced dependene)' on foreign 
assistance. China remains a key supplier of tech­
nologies and equipment for several Middle Eas­
tern ehem.ieal warfare programs and may play a 
pivotal role in determining whether these coun­
tries attain their goals of independent production 
for these weapons. Iran is pursuing a program to 
purchase dual-use biotech equipment from other 
countries, ostensibly for civilian uses. Russia is a 
key source of biotechnology for Iran. Russia is 
an e5pecially attractive target for Iranians seek­
ing technical information on BW agent produc­
tion processes. 

Proliferation of chemical and biological 

AoNtraJis Group 
The proliferation of chemical and biological 
warfare related technobgy remains a critical 
threat to peace and st:abHity throughout lhe 
world. One mechan!sm through which Indus~ 

lrial!zed countries have agreed to control the 
proliferation of kev chemical and biological 
warfa"e-relatad technologies is the Australia 
Group. The Australia Group (AG) Is a consor­
lium of c:ountries Olgallized to slow lhe proJlfer­
ation of ChemiCal and biological warfare pro­
grams through the Imposition ot multilateral ex· 
port controls. Initial efforts of this group began in 
June 1985 and focused on precur&Or chemicals 
used In the manufacture of chemical agents. 
However, convinced of the ttlreat posed from 
biologiGal weapons, AG countries subsequently 
agreed, In December 1992, to also control the 
sal& of items that most likely CDUid be U89d to 
develop biological: agents and weaponry. The 
AG adopted a list of human pathogens 
consisting of 37 organisms, 10 toxlns and 
associated genetloally modified organisms, and 
a aeven..ftem BW dual-use equipment fist. In 
adtlltlon, the AG later adopted animal and plant 
pathogen lists In recognition of the threat posed 
from antl.ernp and anti-animal biological 
warfare. 

warfare technology in South Asia also raises several important issues. India has exported a wide 
amy of chemical products, including Australia Group-controlled items. to numerous countries 
of proliferation wncem in the Middle East. The controlled items include specific chemical agent 
precursors, pathogens with biological warfare applications, and dual-use equipment which can 
be used in both chemical and biological warfan: programs. Pakistan. on the other hand, may be 
seeking ro upgrade key parts of its biotcclmology infrastructure with dual-usc equipment and 
expertise. Such acquisition efforts wooJd reflect Pakistan's less-well developed biotechnology 
infrastructure. 

In North Africa, Libyan efforts to acquire fO!eign equipment and expertise related to 
biological warfare have been dealt a severe blow,largely because of UN sanctions. Due to the 
international community's encompassing restrietions on expom to Libya. efforts to proceed 
beyond lalmato<y-<Cale research and development relered to biclogicalwar!ilre will be difficulL 
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In the next 10 years, the threat from the proliferation ofCBW weapons will certainly 
increase. This will result from the development of chemical and biological agents that are more 
difficult to detect and from the adoption of more capable delivery systems.• DoD expects that 
more states with existing programs will master the production processes for complete weapons 
and will be less dependent on outside suppliers. States will be more proficient at incorpomting 
chemical or biological agents into delivery systems and will be focusing on battlefield tra,ining as 
well as employment strategy and doctrine. Therefore, the threshold of some stales to consider 
using these capabilities may be lowmd. 

DoD does not expect significant increases in the number of government-sponsored 
offensive CBW programs. Nevertheless, the United States and its allies tntlSt be alert to this 
possibility as well as to the apparent growing interest in CBW on the part of sub-national groups 
such as terrorist organizations. Any nation with the political will and a minimal industrial base 
could produce CBW agents suitable for use in warfare. Efficient weaponization of these agents, 
however, does require design and production skills usually found in countries that possess a 
munitions development infrastmcture or access to such skills from cooperative sources. On the 
other hand. crude agent dispersal devices could be fabricated by almost any nation or group. 
Such weapons might be capable of inflicting only limited numbers of casualties; nevertheless, 
they could have significant operational repercussions due to the psychological impact created by 
fears ofCBW agent exposure. 

• An assessment of potentially new biologieat agents that my challenge U.S. fimes is in a DoD report to 
Cong~ entitled Advo"IICt:r in Biotechnology Dnd Genetic Engineering: lmpliet~tiOilS for the Development of 
New Biological Woifare Age11t.r, ]unc: 1996. 
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Chapter 1 

DoD Chemical and Biologicul Defense 
Program Management and Oversight 

1.1 INTRODUCTION 

In compliance with public law. chemical and biological defense programs within the 
Department are overseen by a single office within the Office of the Secretary of Defense. The 
vision and mission of the Department's Chemical and Biological Defense Progrnm are outlined 
in the introduction of this report A key value in support of the program vision is to emphasize a 
Joint Service approach to chemical and biologkal defense research, development, and acquisi­
tion. This value provides a process that eliminates unnecessary redundancies among the Ser­
vices,. leverages common technologies and requirements, provides capabilities for Service-unique 
missions, and coordinates among U.S. government agencies and U.S. allies to field the best 
available chemical and biological defense capabilities. This chapter provides an overview of the 
processes involved in the oversight, management, and execution of the Chemical and Biological 
Defense Program. 

1.2 MANAGEMENT IMPLEMENTATION EFFORTS 

The Department of Defense (DoD) implemented a process to consolidate., coordinate, 
and integrate the chemical and biologkal (CB) defense requirements of all Services into a single 
DoD CB defense program. Additionally, DoD continues to refine organizations and processes to 
ensure close and continuous coordination between the Chemical Biological Warfare Defense 
program and the Medical Chemical Biological Defense program. 

Through the Joint Service Agreement on NBC Defense, the Militaty Services have 
established a viable structure that ensures that Service operational needs are fully integrated and 
coordinated from their inception and that duplication of effort is eliminated from NBC defense 
research, development, and acquisition. The series of reviews condncted by the Joint Service 
Integration Group and the Joint Service Materiel Group, both separately and together, have 
proved to be an appropriate organizational method to accomplish the coordinating and integra· 
ting function. Secticn \,3. details organizational n:laUonships within the DoD CBDP. Section1.4 
highlights organizational relationships between the CBDP and related organizations within the 
Department of Defense. with other U.S. Government organizations, and international efforts 
with u.s. allies. 

1.3 ORGANIZATIONAL RELATIONSHIPS 

The CB Defense Program management structure, portrayed in Figure 1 ~ 1 represents the 
structure of the program coordination and integration. This management and oversight structure 
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was developed in late 1996 to provide integration of medical and non~medical CB defense 
efforts at the Service level. Integration of CB defense efforts oontinued in 1999. 

The Deputy Assistant to the Secretary of Defense for Chemical1:111d Biological Defense, 
DATSD(CBD1 as a deputy 10 the Director, Defense Research & Engineering (DDR&E), is 
responsible for the overall coordination and integration of all CB defense research. development, 
and acquisition (RDA) efforts. DATSD(CBD) provides the overall guidance for planning, 
programming, budgeting, and executing the CB defense program. 

DATSD(CBD) remains the single office within OSD responsible for oversight oftbe 
DoD CB Defense Program. DATSD(CBD) retains approval authority for all planning. program­
ming, and budgeting documents. DATSD(CBD) is responsible for ensuring coordinalion 
between the medical programs and the non-medical CB defense efforts, and management over­
sight of the DoD CBDP in accordance with 50 USC 1522. 

The DATSD(CBD) is also the Execotive Secretary of the OSD NBC Defense Steeriug 
Committee (see Figure 1-1.) Tbe OSD NBC Defense Steering Committee provides direct over~ 
&ight of the DoD Chemical and Biological Defense Program. The OSD NBC Defeose Sreering 
Committee is composed of the following members: (I) DDR&E, (2) Director, Defense Threat 
Reduction Agency (DTRA), (3) Director, Cbemica! Biological Defense Directorate, DTRA. 
(DTRA(CB)), and (4) DA TSD(CBD). The OSD NBC Defense Steering Committee is overseen 
by the Unde> Seo-ewy nfDefense for Acquisition, Technology, and Logistics, USD(AT&L1 
who currently ~rves as the Acting ATSD(NCB). The Steering Committee provides the fiscal 
and programming guidance to the Joint NBC Defense Board (JNBCDB) to develop the POM. 
The JNBCDB issues POM Preparation Instructions to the subordinate groups. which review the 
validated requirements and build the POM strategy recommendatioru;. 

The CBDP is divided iniO six commodity areas, with eacll commodity area being 
managed by one of the Services in accordance with the Joint Service Agreement, as follows: 

Commodity Area 
Contamination avoidance 
Individual protection 
Collective protection 
Decontamination 
Medical defense 
Modeling & simulation 

Commodity Area Manager 
Army 

Marines Corps 
Navy 

Air Foree 
Army 
Navy 

The commodity areas correspond to the projects under the budget program elements. 
There is also a program budget element to support program managanent and oversight, user 
testing (i.e., Dugway Proving Grounds), and doctrine development in accon1ance with the Joint 
Service Agreement. The JSIG is the principal steering group that oversees the coordination and 
integration of Service and CINC requirements and priorities for RDT&E and initial procure­
ment The JSMO is the principal steering group that manages the execution afRDT&E materiel 
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development efforts to ensure that program risk is mitigated across commodity areas, and the 
ongoing efforts are complementary but not duplicative. 

The Secretary of the Anny is the Executive Agent for the CBDP and is responsible to 
coordinate, integrate, and review all Services' CB defense requirements and programs. The 
Secretary has delegated this responsibility to the Assistant Secretary of the Army for Acquisi­
tion, Logistics, and Technology, ASA(ALT), who along with the Vice Chief of Staff of the 
Army, co-chairs the Joint NBC Defense Board. The military departments' acquisition organiza­
tions execute the individual CB defense programs according to Service and DoD directives. 

ASBREM Committee '---------1 
Co-Chailtd by r 

ASD(FU} Olld DDR&E 

JSIG .so1n1 a.v~ca 
~-, ·.Libi!G!orn~ 

·~110111 ...... _11 
•lollft-

Cpmmpd!tx&u•IM&pqd 
·~nlooA..,bu=(t!Siol 

•lodjri<illl!""""loot!JSMCJ 

·~""""""'!USNI 
·-(liSA!') 
•No(ialDaf-~l •M.......,..,.....,,....,{llS!ol} 

Figure 1·1 CBDP Management & Oversight 

A Medical Program Sub~Psnel (MPSP) has been implemented as part of the JSIG. The 
PU!JIOse of the MPSP is to identity medical program needs and requirementS as developed by the 
CINes, Services, Joint Staff, the ASBREM Committee, and other users. The Anned Service 
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Chellltcal &. Biologka/ Defetue Progrom Anmud Rtport 

Biomedical Re-.:h Evaluation and Management (ASBREM) Conunlttee is co-cliaired by the 
Assistant SecretBiy ofDefense for Health Affairs (ASD(HA)) and the Director Defense 
Research and Engineering "(DDR&E) and includes the Joint Technology Coordination Group 
(JTCG) 3 (Medical Chemical Defense Re-.h Progtam) and JTCG 4 Medical Biological 
Defense Researoh Progtam). The MPSP has the primary responsibility fur prioritizing medical 
NBC defense requirements. The users JTCG 3 (Medical Chemical Defense Research Prognun), 
JTCG 4 (Medical Biological Defense Researeh Program) and JTCG 7 (Nuclear) pmvide input of 
medical requirements (separate from non-medical requirements) to the MPSP. The MPSP 
coordinates, integrates, and prioritizes all of the mer requirements input. It provides the 
consolidated. integrated, and prioritized list of medical NBC defense requirements to the JSIG. 
The first priority listing was submittec:ll4 May 1999 to the JSIG. The JSIG then submits both 
the medical and non-medical requirements to the JNBCDB. The JSIG provides comments but 
makes no changes to the list when submitting the medical requirements to the JNBCDB. The 
JNBDB and the OSD NBC Defense Steering Committee may make changes to tbe medical or 
the non-medical requirements and priorities lists. 

1.4 COORDINATION WITH RELATED PROGRAMS AND INITIATIVES 

The DoD Chemical and Biological Defense Program coordinates efforts with other U.S. 
government agency and with other countries to achieve the vision of equipping U.S. forces with 
the best available chemical and biological defense equipment This section provides an overview 
of some key cooperative efforts. 

1.4.1 Other U.§. Government Acencle1 

There are several organizations within the US. government developing chemical and 
biological defense kdmologies. Three organizations with which the CBDP currently has formal 
coordination efforts include: (1) the Defense Advanced Research Projects Agency (DARPA). 
(2) the Technical Support Working Group (TSWG), (3) the Department of Energy (DOE) 
Chemical and Biological Nonproliferation Program (CBNP). An overview of these programs is 
provided below. There also are other governmental agencies widl chemic:al and biological 
defense related progmns with which the CBDP maintains various levels of coordination and 
cooperation. These include the U.S. Department of Agriculture, the Center for Disease Control 
and Prevention, and the Department of Justice, among others, 

1.4.1.1 DARPA Biological Warfare Defense Program, The Defense Advanced Research 
Projects Agency (DARPA) is charged with seeking breakthrough concepts and teehonlogies that 
will impact our national security. DARPA's Biological Warfare (BW) Defense Program is 
intended to complement the DoD CB Defense Program by anticipating threats and developing 
novel defenses against them. The DARPA program is unique in that its focus is on the develop­
ment of technologies with broad applicahtlity against classes of threats. DARPA invests 
prim2,ri!y in the early teehonlogy development phases of programs, with mpidly decreasing 
involvement in the succeeding stages that lead to system development and deployment 
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The FY98 National Defense Authorization Act directed the Secretary of Defense to 
ensure that the DAR.P A biological warfare defense program is coordinated and integrated under 
the program management and oversight of the DoD CBDP. The DARPA BW Defense Program 
coordinates its efforts with a large number of organizations, including the DATSD(CBD) 
through regular briefings to both DATSD(CBD) and DTRA(CB) and by participation in tlw 
Technology Area Review and Assessment (TARA) process. The Advanced Diagnostics portion 
of the DARPA BW Defense Program is closely coordinated with the U.S. Anny Medical 
Research and Materiel Command (MRMC) and maintains representation on the recently formed 
Common Medical Diagnostic Systems ·Executive COmmittee. A panel of chemica] and biological 
defense experts is routinely consulted by DARPA to evaluate programs and to ensure that 
National Institlltes of Health (NIH) efforts are not being duplicated. DARPA representatives 
actively serve on the Joint Service Technology Panel for Chemical and Biological Defense 
(JSTPCBD} and attend CBDP committee meetings, such as ASBREM sulJ..committee meetings. 
DARPA also participates in the BW Seniors Group, which provides Government coordination 
outside of DoD and works closely with the military Services to ensure that technologies are 
effectively transitioned into the hands of the user oommunity. 

1A.1.1 TechgicaJ §gpnort Wprldng Grnan tiSWG). The mission of the TSWG is to conduct 
the national interagency research and development program for combating terrorism !hrough 
rapid research, development and prototyping. TSWG objectives are: {1) to provide an 
interagency forum to coordinate R&D requirements for combating terrorism, (2) to sponsor 
rescaroh and development not addressed by individual agencies, and (3) to promote infonnation 
transfer. The Department of State oversees the TSWG, and the Assistant Secretary of Defense 
for Special Operations and Low Intensity Conflict, ASD(SOILIC), provides executive program 
direttion. The Department of Defense provides program management for the TSWG. However, 
the TSWG ooordinates with nearly all executive branch agencies, with state and local agenci~. 
and witb U.S. allies. 

In support of its combating terrorism mission, the TSWG bas established eight sub­
groups, each of which is chaired (or eo-chaired) by different fedeml ageneles. One of the sub~ 
groups- Chemical, Biological. Radiological, Nuclear Countenneasures (CBRNC}- is co~ 
chaired by the Federal Bureau of Investigation (FBI) and the Central Intelligence Agency (CIA). 
The CBRNC sub-group is charred to ( 1) idtntizy and prioritize interagen<y requ- relaled 
to chemical, biological, tadiological, and nuclear teiTorism, and (2) identify and teCOmllltlld 
potential solutions to meet user requirements in detection, protection, decontamination, 
containment, mitigatino, and disposal. 

The DoD CBDP and TSWG ooordinate reqairements to maximize teclmology develop­
ment cooperation. thus avoiding Ulli1eCeSS8.J}' redundancy. The scope and mission of the TSWG, 
however. often requires different technologies to satisfy user requirements. The TSWG CBRNC 
sub--group is funded annually at approximately one percent of the-level of total CBDP fimding. 
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1.4.1.3 DOE C&emk:aJ and JIIDlogkaJ No.DpreUferation Program lCBNP}. The CBNP was 
established in 1997 in response to the Defense Against Weapons of Mass Destruction A.ct 
(''Nunn-Lugar-Domerrit;J. .. ) passed by Con~ss in 1996. The CBNP was established to ensure 
lhe full engagement oftbe DOE National Laboratories in responding to the threat posed by 
chemical and biological weapons to U.S. civilians. The stra1egy of the CBNP relies on close 
linkages between technology development and systems analysis and integration to systematically 
and comprehensively address the domestic chemical and biological teJrorism threat. The CBNP 
is comprised of three key components: 

• Definition of operational needs to guide the, development and implementation of 
enhanced preparedness and respo=-

• Use of accelerated system demonstrations to enable rapid fielding of the best available 
systems and technologies to meet critical needs. 

• Development of individual technologies to enhance capabilitieJ across the full spectrum 
of chemical and biological threats. 

Many technologies under development may support both CBNP and CBDP missions. 
There are fonnal agreements between the CBNP and CBDP to ensure that efforts are coordi­
nated and duplication is avoided. Some cooperative efforts inClude DOE representation on the 
Joint NBC Defense Board a& a non-voting member, DOE participation in the Technology Area 
Review and Assessmcnt (TARA) of science and technology base programs, and DoD 
participation in the annual CBNP program review. 

1.4.1 International Cooperation 

The CBDP participates in numerous international cooperative and collaborative efforts 
to leverage technology development and to achieve commonality, interoperability, and systems 
integration among U.S. allies and coalition partners. (In addition, there are numerous coopera~ 
tive efforts in doctrine and training, which are descn'bed in Section 5.2 of this report) In order 
to exchange infonnation or conduct government to government cooperatiOD. an appropriate 
agreement must be in place. Types of agreements include ( 1) Data Exchange Agreements 
(DEAs), (2) Foreign Military Sales, (3) Engineer and Scientist &change Programs. (4) Foreign 
Comparative Testing. (5) Technology Development Project Agreemen~, and (6) long-term 
Memoranda ofUnderstanding (MOU). 

During FY99, the United States participated in numerous international cooperative 
research and deV<lopment efforts. Highlights of these efforts include (1) 50 DEAs with IS 
countries, (2) two Technology Development Project AgR<:ments, (3) one MOU, and (4) over 
100 scientists and engineers participating in exchange programs. In addition. there are three 
Technology Development Project Agreements currently in discussion phase and an additional 
MOU in negotiation. 

All cooperative agreements yield benefits to all participants in the agreement. Some key 
systems within the CBOP were procured through Foreign Military Sales, including the Improved 
Chemical Agent Monitor (ICAM), the NBC Reconnaissance System (Fox Vehicle), components 
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of the Biologi.callntegrated Detection Systems~ and the Autamatic Chemical Agent Detector 
and Alarm (ACADA). In addition, there have been numerous CB defense capability gains during 
FY98 and FY99 as a result of international cooperation. Examples include: 

• Ability to Detect and Jdentify Bacterial Spores 
• Enhancement of Downwind Hazard Model 
• First Generation Urban Dispersion Model 
• Laser Standoff Chemical Detection T ecbnology 
• Next Generation Medical Countenneasures 
• Encapsulated Antibiotics 
• Multiwlent Botulinmn Toxin Vaccine 
• Improved Plague Vaccine 
• Report on Coalition CB Detection Capability to CENTCOM 
• Cmrent Detector/Monitor Technology 
• CS Riot Control Capability on Light Vehicles 
• Urban Field Trial 
• Test and Procurement ofCbildllnfant CB System (USFK) 
• Generic Individual Protection in Hot/Dry Environments 
• Standardized Test for Individual Protection 
• Standards for Measuring Biological Backgrounds 
• Joint Medical Procedures in a BW Contaminated Environment 

1.5 TECHNOLOGY BASE REVIEW AND ASSESSMENT 

The DATSD(CBD) is the DDR&E office responsible for chemical and biological defense 
programs science and technology base programs. DATSD(CBD) provides technical oversight of 
all Serviu: and Defense Agency dlemical and biological defense science and technology base 
(S&T) programs and reviews these programs. The Joint Service Technology Panel for Chemical 
and Biological Defense (JSTPCBD), chaired by DTRA(CB), coordinates all Service science and 
technology. base activities fur the JSMO. DTRA(CB) prepares the relevant chemk:al. and 
biological defense portions of two key documents detailing DoD S&T efforts- the Joint 
Warfighting S&T Plan (JWSTP) and the Defense Technology Area Plan (DTAP). These reports 
are submitted to Congress separately in accordance with public law. 

1.6 FUNDS MANAGEMENT 

Figure 1-2 describes the funds management and execution process for the CB defense 
program: and the coordination between funding and executing organizations. The key organi­
zations in this process are: DATSD(CBD) as the OSD focal point; the JNBCDB Secretariat 
representing the Executive Agent; the fimds manager is the Defense Threat Reduction Agency 
(DTRA); lhe JSMG as coordinator and interface between the participating organizations; and 
the operating agencies and performers which execute the programs. For budget distribution, the 
JNBCDB Secretariat provides funds distribution information to DATSD(CBD) based on the 
appropriated budget The DATSD(CBD) prepares funds suballocation instructions (with 

19 

·······------



support provided by DTRA(CB)) and submits tlrem to !Ire DTRA Comptroller for distribution to 
the operating agencies. 

-------------~!~~~---------------, 
SESIPBS~IIll -----

- E .. OUiiclltlt.op<!rts ---

' ' 

--" 

Figure 1-2. Chemleal and Biological Defense Funds Management Process 

The lead components or operating agencies provide notification of all funding adjust­
ments to the JSMG Ex.ecutive Office. The JSMG Executive Office, in tum notifies other com­
ponents and agencies and the JNBCDB Secretariat The JSMG Executive Office forwards to the 
JNBCDB Secretariat the reprogramming requests with reconnnendations and any concerns 
raised by the other components and operating agencies. The JNBCDB Secretariat reviews the 
reprognunming actions and forwards recommendations to DTRA(CB} for DATSD(CBD) 
approVal. Onee approved, DATSD(CBD) authorizes the JNBCDB Secretariat to update the 
database., and the DTRA Comptroller to execute the reprogramming. For medical programs. the 
Headquarters, U.S. Army Medical Research and Materiel Command staffs ali actioos resulting 
from the requirement to reallocate funds between the Services. 

DATSD(CBD), with the support ofDTRA(CB), instructs the DTRA Comptroller to 
issue eKecution and program status reporting instructions ta the operating agencies. The opera­
ting agencies report execution status to the DTRA Comptroller on a monthly basis. The DTRA 
Comptroller forwards all prog:rum funds executian reports to the JNBCDB Secretariat anrl 
DTRA(CB) for prognm and budget database update and analys~. respectively. DTRA(CB) 
reports execution status to DATSD(CBD) on a quarterly basis. DTRA(CB) is responsible to 
notify the DATSD(CBD) when programs deviate from or are in danger of not meeting OSD 
obligation and execution goals. 

The DTRA Comptroller serves as the funds manager for the CB defense program. This 
office issues foutiing documents, per DATSD(CBD) direction, and pcrtlrems all required 
accounting functions, with the assistance of the A:rmy staff which represents the Executive 
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Agent. The JNBCDB Secretariat updates the OSD comptroller program and budget databases 
as necessary after the POM, Budget Estimate Submission (BES), and President's Budget (PB). 
DATSD(CBD), with support provided by DTRA(CB), ensures that the JNBCDB Secretariat is 
kept informed of all OSD comptroller guidance, directives, and schedules. 

1.7 CB DEFENSE PROGRAM MANAGEMENT ASSESSMENT 

ISSUE: Oversight and management of the DoD CB Defense Program continues to 
mature. It is tmperatJve that the managemmt system produces joint CB defense 
requirements and NBC defense equ.lpment that can be used by au fon:es. PubUc Law 
103-160 (50 USC 1522) has proYided a key tool for easurlnga jointly focused CB Defense 
PrOJ11UD. The continued support of Congress and implementation of current plaus will 
continue ro improve jointness and readiness. 

SOLW'ION: DoD has completed implementation cf50 USC 1522: 

• DoD has developed an organizational structure ensuring close and continuous 
coordination of CB warfare defense and CB medical defense programs. 
• The DoD CB Defense Progmm is fully integrated and coordinated and is based on 
validated Service requirements generated in response to defined threats. In addition, the 
Services now jointly prepare (i) Modernization Plans, (ii} Rescaroh, Development and 
Acquisition (RDA) Plans, and (ill) Joint Logistics Support Plans for NBC defense 
programs. 
• Responsibility for the CB Defense Program is vested in a single office in OSD, 
DATSD(CBD), whi<:h provides the overall guidance for planuing, progmmming, 
budgeting, and executing the CB Defense Program. 
• The overall integrity of the CB Defense Program's organizational structure bas been 
maintained throughout implementation of the Defense Refonn Initiative (DRI) and 
establishment of 1he Defense Thrtat Reduction Agency through establishment of the 
OSD NBC Defense Steering Committee. 

ISSUE: In its August 1999 report {NSlAD 99-159,16 Aug 99), the General 
Accounting Office (GAO) rewmmended that a performance plan for the CB Defense 
Program should be developed and based on the outtome-oriented management priDclples 
embodied in the Government Performance and Results Act (GPRA). 

SOLUTION: The introduction of this report outlines the broad mission, vision, values, 
and goals of the DoD CBDP. These statements provide linkage with the overall mission and 
vision of the Department of Defense and provide the ftamework for the development of a 
performance plan consistent with GPRA principles. To complete tbe performance plan,.the 
CBDP is in the process of developing perfonnance goals and performance measures. These 
goals and measu!es will be stated along with the development of the CBDP Program Strategy 
Guidance and incorporated into key planning, programming. and budgeting documents, A 
Performance Plan will be completed during calendar year 2000 and included in the next annual 
report to Congress. 
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Chapter2 

Non-Medical Nuclear, Biological, and Chemical (NBC) Defense 
Requirements and Research, and Acquisidon Program Status 

Z.l INTRODUCTION 

This chapter describes the consolidation of Joint Service non~ medical NBC defense 
requirements and assesses how these programs meet the needs of U.S. forces. The discussion of 
requirements and the status of research and development assessments is conducted within the 
framework of the three principles of NBC defense doctrine for the mission area: 

• Contamination avoidance 
• Protection 
• Decontamination 

As defined in Joint Publication 3-11, Joint Doctrine for Nuclear, Biological, and 
Chemical Defense, contamination avoidance includes detecting, avoiding. and bypassing con­
taminated areas. Protection consists of individual and collective protection . .Deoontamination 
restores combat power and is essential for sustaining opemtions in a contaminated environment 
Medical support is a critical mission area for operations in an NBC environment Medical 
programs support these areas aru.i are discussed in Chapter 3 and Chapter 5~ especially 
Section S.7.7. 

The threat from the continued proliferation of NBC weapons creates a continuous need 
to ensure that U.S. furces can survive, fight, and win in an NBC threat environment. The 
increasing danger from these weapons demands that we look for every opportunity to avoid 
teclmological SUiprises. Evolving operational requirements demand that the joint program 
progressively capture and leverage advances in technology to provide the best in NBC defense 
equipment for the forces. 

The research, development, and acquisition (RDA) goal is to equip tbe joint warfiglrting 
forces with sufficient quantities of the best available equipment and in the shortest time possible 
in order to win decisively, quickly, and with minimal casualties. As authorized under the Joint 
Service Agreemont for rum-medical programs and in coopetation with the Armed Services 
Biomedical Research. Evaluation and Management (ASBREM) Committee for medical pro­
grams, the Army as executive agent ~tes, integrates, and reviews the DoD CB Defense 
Program. The results of these reviews. conducted with all Services participating, are docu­
mented in the Joint Service Modernization and Joint Service RDA Plans. Theso documents form 
the basis for the consolidated CB Defense Program Objectives Memorandum (POM). 
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In coordination with the Commandm-in-Chief (CINCs), the Services decide if a material 
solution is needed to satisfy a requirement for a war fighting capability. They first look at 
doctrinal, training, or organizational solutions (non-material solutions), and when these cannot 
be found, they seek equipmeat solutions through lhe materiel acquisition cycle. If a valid need 
exists, then the research and development modernization process will identify technological 
approaches which may provide a new system or upgrade an existing system. 

During FY99 the Joint Seryice Integration Group documented the Joint Future Opera­
tional Capabilities (JFOC}. The purpose of the JFOC is to identitY and prioritize Joint User 
(Services and CINCs) far-term future operational capabllities as expressed in the emerging Joint 
NBC Defense Concept The overall intent is to provide enhanced _user guidance to the Joint 
NBC Defense Scjence and Teclmology (S&T) community to assist in the NBC S&T progrmn 
formulation and program execution process. The JFOC will also support the development of 
new NBC Defense Joint Mission Needs Statements (JMNSs) and future Joint Operational 
Requirement Docwnents (IORDs). The prioritized list of JFOCs establishes a clear link between 
near and long term Joint NBC Defense research and development efforts and user needs. Table 
2-1 provides a synopsis of the current JFOC priorities. descriptions, and objectives. The JFOC 
has become an integral part of the Joint Service NBC Defense Modemi2.ation Plan and related 
science and technology plans, including the Joint Warfighting Science and Technology Plan 
(JWSTP) and the Dof""'' Toclmology Area Plan (DT AP). Toblo 2-2 provides a prioritizod list 
of non·medical NBC defense programs from 1999. 
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Table 2-1. Prioritized Joint Future Operational Capabotties 

1: Contallrinatlon Avoidance--An enhanced capabiRty to detect, locate, Identify, end 
confirm the presence or absence of any standard or tiOIWitandard NBC hazard. Slgnlflc:antly 
improve tactical, operational, and strategic NBC situational awareness by rapidly detedlng, 
locathg, identifying, confirming and disseminating NBC and toxic Industrial material (TIM) 
detedlon Information to the joint force. 

2: NBC Battle Manag&ment-Capablllly to access, asslmDate and diS$$111inate NBC 
information from throughout lhfl battlespace via star~dard, joint service and automatic 
intonnation/data transmiSSion systems. Enhance warfigh!er protQctjon by providing the 
crltieal 6nk between detection and protection. Commanders at aU levels wHI be provided 
sufftclant, time!)' information through early and direct warning. Commanders Will be able to 
quickly and effectively quantify the riSk assotlated wlth various courses of action and pf'D'IIlde 
real-time display with local 3-D digital terrain graphics to portray the current status of the 
NBC battlespace. 

S: Collective Protection-To prorect the joint force by allowing It to operate safely, at near­
normal level$ of effectiveness, whRe under NBC threat, or In NBC, TIM or other 
environmental hazards area. Enhance filter systems on exi5tlng vehicles, alreraft, shipboard, 
communications vans and tJiher staticlmob!Je structures. 
4: Reatoratlgn Cap~~blllty--Enhanced capabmty to provide rapid, effec:live, and safe 
removallneutraliulion of hazards resulting from NBC or TIM contamination to enable 
restoraflon of unit operational capabilities. Protect and sustain the Jolnl foroB by rapidly 
returning equipment and personnel to normal op&rallng modeslefllciencies after exposure to 
an NBC or TIM contaminatad environment 

5: lndMdual Protection-To protect the Jolnt forca by allowing It to operate safely, at near. 
normal levels af effectiveness, whRe under NBC threat, or n NBC, TIM or other 
environmental hazatls area. 



Non-Med/cq/ NBC Deferrre Requirements and ProgramJ · 

Table 2-2. Prioritized No~t-Medlc1il NBC Defease Programs 

i I . 
SOF = Speclal Operations Forces 
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In accordance with the national strategy of achieving and applying technological superi­
ority, several underlying concepts form the foundation of acquisition modernization. The fust is 
the need to reduce cycle time in the acquisition of new systems or the integration of emeiging 
technologies into existing systems. The use of Advanced Concept Technology Demonstrations 
(ACIDs), open systems and architectures, along with the new emphasis on commercial stan~ 
dards and practices, allow us to shorten the acquisition (lycle time. The program acquisition 
process reduces lifecyde costs throtigh praccices such as design-to-wst and concurrent engi­
neering to emure that equipment is easy to maintain and repair even with the inherent 
complexity in most new systems. 

1.2 NBC DEFENSE MISSION AREA REQUIREMENTS AND RDA SUMMARY 

NBC defen&e programs are categorized broadly under three operaOOnal principles: con~ 
lamination avoidance, protection, and decontamination. Medical defense, a subset of protection, 
is addressed in the next chapter. The Services have been working closely together to increase 
joiDtness in onsoing programs far each of these areas. This report higblights improvements 
during FY99 and discusses cooperative efforts for further Joint development of requirements. 
This section summarizes the requirements in each of the mission commodity areas. Tables 2-3 
through 2-11 display requirements and acquisition strategies. Since the focus of this chapter is 
on research and development efforts, fielded items are not included in these tables. Descriptions 
of developmental and fielded equipment can be found in Annexes A-C of this report. 

The following is an overview of the goals and timeframes, potential payoffs, and major 
technical challenges for specific commodity mea sdence and teclmology (S&T) efforts. A 
detailed account of S&T efforts for all commodity areas is provided in two separate reports: 
(1) tbe Joint Wtlljighting Science and Technology Plan, especially Chapter XII, "Chemical and 
Biological Defense and Protection and Counter Weapons of Mass Deatroction." and (2) the 
Defense Techrwlogy Area Plan, especially Chapter U, "Otemical and Biological Defense." The 
Bane Research Plan, also provides descriptions of various supporting sciences-including 
chemistry, biological sciences, materials science, and others-that support CB defense S&T 
activities. Within the JoiJ1t Walfighting Science and Technology Plan and the Defewe 
Technology Area Plan, lrey projects are defined as Defense Technology Objectives (DTOs). A 
DTO states specific technology advancements to be developed IX demonstrated, the schedule, 
costs, specific warfighter payoffs (stated quantitatively against two or more metrics), and the 
customers for whom the technology is being developed (e.g., a specific Commandm- in Chief). 
DTOs represent oo1y a portion of science and technology base fi1ruting, yet represent high 
priority projects, consistent with strategy and guidance. DTOs provide a key means for S&T 
p~ and progmmmins and for folfilling GPRA requirements. DTOs are proposed or 
updated annually. 

1.3 CONTAMINATION AVOIDANCE (Detection, ldentllicatlon and Warning) 

The operational concept of contamination avoidance includes NBC reconnaissance, 
detection, ideotification. warning and reporting. Earliest possible warning is the key to avoiding 
NBC contamination. For fixed sites where coo.tamination cannot readily be avoided an.d for 
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missions requiring operations in a contaminated envirorunent, detection. identification. and 
warning are equally critical to ensure that forees can { 1) assume the optimal protective posture 
so that they can continue to sustain operations and (2) rapidly identify and decontaminate affec­
ted areas, equipment, and personnel. SensoiS for the individual warfigbter and sy.rtems capable 
of detecting multiple agents and characterizing new agents are being developed. Advances in 
teclmo)ogy are being pursued in chemical and biological standoff, early warning derecti.on, 
miniaturization, interconnectivity, improved detection sensitivity, improved logistics support .. 
ability, and affordability. The following sections detail contamination avoidance science and 
teclmology efforts, modernization strategy, and Joint Service programs. 

2.3.1 Contamination Avoidance Scletice and Technology Efforts 

2.3.1.1 Goals and Timefnmes. The goal of contamination avoidance is to provide real-time 
capability to detect. identifY, characterize, locate, and ¥Jam against all known or validated CB 
warfare agent threats below threshold effeets levels (see Table 2-3). To meet near tenn needs a 
number of sensor technologies ate being optimized while alternative detection technologies 
mature. Mid-term technologies foct1s on developments to improve tactical detection and identi~ 
fication capabilities for both chemical and biological warfare agents. Far-tenn science and tech­
nology efforts focus on mu1ti-agent sensors fur biological agent detection and remote/early 
warning CB detection. These far-term objective technologies seek to integrate chemical and 
biological point and remote/early warning detection modules into a single system.. Research and 
Development (R&D) efforts seek to optimize and balance system sensitivity, size/weight, oost, 
power consumption, signature and false alann rate. Ultimately the goal is direct integtarion of 
CB detectors as a single system into various platforms, and command. control, communication, 
computer, and intelligence (C'I) networks. 

As identified in the Defense Technology Area Plan and the Jotnz Warjightlng Science 
and Technology Plan, following are Defense Technology Objectives (DTOs) focused on near 
and mid-term science and technology goals. 

Ongoing Dills: 
Laser StandoffDetection Technology 
Chemical Imaging Sensor 

- Biological Sample Preparation System for Biologicalldentification 
- Joint Biological Remote Early Warning Symm Aero 
- Force Medical Protection ACTD 
Completed DTOs (in ACrD Sustainment Phasel: 
- Airbase/Port Biological Dete<:tion ACTO 
• Chemical Add-On to Aitbase/Port Biological Detection ACID 
Dills Coml)leted In F¥99: 

Joint Warning and Reporting Network 
- Integrated Biodetection Advanced Technology Demonstration. 
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Clrtllliml & B/ologfcal Defese Progrt~m bllUIJJ Report 

Table l-3. Contamination A voidance Science and T eebDology Strategy 

2DilD 2005 BvltiiO 
• Complete instaltati011 of • Field lWfldc (eye safe) l.oni Range Bio • Demonstrate integration of 

lhe Pmtai Shield ACID Stand-off Dttcetor in FY00-02. chemical and biological 
biologjcal and chemical • Joint Biological Remote Early Warning System agent detection modules into 
detection network at (JBREWS) ACTO with fielding of ACI'D a single sensor suite 
CINC air baw and systems to selected CINCs by FYO 1 • Olmplcte dl=vclopmentofCB - • Complete dev:lopment of Joint Service Light~ water monitor 

• Compltte -isftt Slwldoff Chemical Agent D:tector • Complete development of 
dcmon&tration of (JSLSCAD) ISWILD 
integrated point • Initiate develtJpment of loint Service Warning 
biodmctioo capab.!1ity lllld Idenlificali011_LlDAR DeJection (JSWILD) 
(Advat'lced Technology • Complete development of Joint Chemical 
Demonstration) Agent Detector (JCAO) 

• Complete development~~ ~oi~mn 
BiDJ02icaJ Pomt DmctWn JBPD 

l.J.l.lfotentlal Payoffs and Transition Opportunltiq. Future CB detection systems will 
provide the capability to detect, identify in real time, map, quantify, and traek all known or 
validated CB cootamination in a theater of operations. This will enable commanders to avoid CB 
contamination, determine the need for and verification of effective :reconstitution procedures, 
and assume the appropriate protection required to oontinue fighting and sustain their mission 
with minimal performance degradation and casualties. CB detection teclmologit9 bave dual use 
potential in monitoring air pollution. noxious fumes inside enclosed areas, and municipal water 
supplies. 

2.3.1.3 Major Tethnkal Challenges. The major technical challenges are in the areas of bio-­
logical collection, detection and identification, including remote/early warning sensing. improved 
agent discrimination and quantification, sample processing. interferent (i.e., false positive and 
negative a1anns) and ambient biological background rejection, and genetic probe development. 
Size, weight, and power reduction of detectors, power generation and consumption, 
development of integrated biological and chemical detection systems, and the fusion of sensor 
data with mapping, imagezy, and other dala for near real-time display of events are other areas 
of challenge. 

There are two critical needs focused on biological agent detection. Current technologies 
require a high level of logistical support and lack discrimination in biological standoff detec­
tion. The challenge in reducing logistical support stems from the dependence on reagents and 
size. weight. and power requirements of the systems. Several efforts are aimed at provide 
mitrimum reagent requirements with higher sensitivity, better stability, and fewer supporting 
reagents. and scientiftc!engineering strategies to reduce size, weight, and power ~irements, 
especially in the sample col.lecti.ons cc.mponents. There are several factors directly limiting the 
ability to discriminate biological agents using standoff (laser) detection technologies. K.ey factors 
include: (1) a lack offimdaxncntal data In understanding the spe<:txal properties ofbiological 
warfare agents, (2) nmge limitations of lasers due to atmospheric absorption, and {3) natural 
background interference. Over the last two years, a number of strategies and concepts have been 
developed to improve the discrimination capability of standoff detection for biological materials. 

28 

-- ----·~~~~~~---------

·-/ 



-I 

Prelimimuy data developed this past year has shown the potential feasibility of two of these 
concepts. Further efforts in FY02 and FY03 will begin to validate the feasibility of providing an 
enhanced level of discrimination ofbiological material using standoff detection. 

1.3.1 Contamination Avoidance Modernization Strategy 

The increased lethality Bnd heightened operational tempo of the future battlefield domand 
responsive NBC detection and warning capabilities in order to reduce force degradation caused 
by contamination. These capabilities-which also encompass NBC recomtaissance, detection, 
identification, and reporting-are critical for force readiness and will continue to be emphasized 
by the DoD community in the near and distant future. Table 24 shows the roadmap of DoD 
requin:ments for contamination avoidance. While requirements identified in the nc:aNenn meet 
service-specific needs, those in the mid to far-tenns demonstrate the increase in joint 
development and modemlzation since the founding of the CBDP. 

Table 2-4. Contamination Avoidance Modernization Strategy 

~~ 

-A 

i 

reporting (JWARN 
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Early detection and warning is the key to avoiding NBC contamination. As a result. DoD 
is concentrating RDA efforts on providing its warfighters real-time capabilities to detect, 
identify, quantify, and warn against all known or validated CB warfare threats below tllreshold 
effects levels. Real time detection of biological agents below threshDld effects levels is unlikely 
in the near to mid-term. Current emphasis is on developing lightweight, automated CB sensors 
capable of providing enhanced detection and early warning, capable of detecting aU known 
biological and chemical agents. To meet the needs in the near to mid tenn, several stand-alone 
detectors and sensors are being developed. Developmental efforts are focusing on system 
miniaturization. improved sensitivity and specificity, agent characteri7ation and range, decreased 
false alarm rate, and deereased operation and suppqrt costs. This focus will facilitate the 
integration of chemical detectors into personal wadighter gear, chemical and biological 
detectors onto various air. sea, and ground platfonns, and integration of detectors into auto­
mated warning and repxting networks. Table 2-5 provides an overview ofRDA efforts and 
Service involvement 

Table l-5. Contamination Avoidance RDA Efforts 

'Ibt: management challenge involves the coordination and consolidation of numerous 
detection and warning RDA efforts aeross the Services. This stmtegy,led by the JSMG through 
the Contamination Avoidance Commodity Area Manager, resulted in the initiation ofRDA 
efforts which shared common technical goals, but were constrained to Service unique 
requirements. Management organimions and initiatives, such BS the Joint Program Oft"JCC for 
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Biological Defense (JPO-BD) and the Joint NBC Defense Board are building Joint Service 
coordination across the mission area. 

Over the past several years, the JSMG and JSIG, through the Contamination Avoidance 
Commodity Area Manager, with assistance from JPO-BD transformed and consoiidated.44 
separate contamination avoidance developmental efforts into ten fully coordinated joint proj~ts. 
The Joint Programs are: 

• Automatic Chemical Agent Detection A1ann (ACADA) 
• Joint Chemical Agent Detector (JCAD) 
• Joint Servlce Lightweight Standoff Chemical Agent Detector (JSLSCAD) 
• Joint Service Warning and Identification LIDAR Detector (JSWILD) 
• Joint Biological Point Detection System (JBPDS) 
• Joint Biological Remote Early Warning System (JBREWS) 
• Joint Service Light NBC Reconnaissance System (JSLNBCRS) 
• Joint Warning and Reporting Network (JW ARl\ ') 
• Joint Chemical Biological Agent Water Monitor (JCBAWM) 
• Portal Shield NetWork sensor system 

2.3.3 Joint Service Contamination Avoid& Dee Pwrams 

Consolidation of Joint Service contamination avoidance programs has been completed. 
All detection programs have been restructured to meet current multi~Service needs. Bolded 
entries in Table 2-4 highlight Joint programs. Detailed descriptions of Joint contamination 
avoid!mce progmms are provided in Annex A. 

Chemlclll Wsrjare Agent Conttunination Avoklllnce. An ACADA non-developmental item 
(NDJ) is being procured for point detection of chemical (nerve and mustard) agent vapors. 
ACADA is suitable for many vehicle-mounted and man-portable applications. A shipboard 
version of ACADA, which addresses unique shipboard interferents, is being built to provide the 
Navy with an interim monitoring capability until JCAD is fielded. The Improved Chemical Agent 
Monitor (!CAM} is being procured and fielded for post attack monitoring of chemical agent 
vapors. The ICAM is three times more reliable than its predecessor and much simpler and 
cheaper to repair. Both the A CAD A and !CAM will be replaced by the JCAD. 

ICAD provides point chemical vapor detection and is in Phase II (Engineering and 
Manufacturing Development, EMD) of the acquisition cycle. JCAD will function as a chemica! 
point detection system in order to accomplish a variety of mission requirements on multiple 
service platfonns. The requirements are for the detector to be considerably smaller (within 40 
cubic inches) and lighter(2lbs. or less) than the ACADA and""" be configured for a variety of 
applications, such as individual soldier detectors, post-attack monitoring, shipboard chemical 
agent monitoring, special operations forces applications, and alrcraft interior detection. 
JSLSCAD provides passive standoff, on-the~move detection of chemical agent vapor and is in 
Phase II (EMD) of the acquisition cycle. The JSLSCAD program. is a joint program with a Joint 
Operational Requirements Document (ORD) being approved by all Services. The basic 
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JSLSCAD system (detector, scanner and electronics module) will weigh less than SO pounds and 
occupy approximately one cubic foot_ The system may be modified to accommodate a variety of 
requirements. including the addition of a 360° x 600 scanner for Armored Systems 
Modernization applications (tmeked and wheeled vebicies}, and a gimbal mount for Marine 
Corps helicopters aJid unmanned aerial vehicle (UA V) contamination avoidance roles. The Air 
Force's primary use for this system will be in air base defense. The Navy will instafi JSLSCAD 
on shipboard and airborne platforms and at high priority oversea installations. This system will 
be fully evaluated by all the Services during EMD. 

Jn the near-tenn, the Army, Air Force, and Marine Co1ps have agreed to focus on the 
development of a Joint Service Light NBC Reconnaissance System (JSLNBCRS}. The proposed 
system will consist of a suite of detectors required for a specifK: mission that could be easily 
integrated into lhe platfonn of choice. Currently two configumtions are proposed: a light and a 
medium version, to fulfill cxpeditioruuy and armored mission profiles, respectively. The FOX 
NBCRS fulfills heavy requirements. The FOX NBCRS is being upgraded to include a chemical 
standoff detection capability and other electronic improvements inducting data fusion 

In the far~term, the Anny, Air Force, and Marines have agreed to a Joint Chemic:al. Bio­
logical Agent Water Monitor (JCBA WM). JCBA WM is a system that wilt detect the presence of 
contaminants in potable water. A requirement for an agent waler monitor has been identified by 
the Army, Air Force, and Marines and a tei:hnology base program is underway. The operational 
seenarios defined in the JCBA WM ORD include source water, water distributions systems, and 
verification of water treatment. The Army and Air Force have identified a need for a warning 
and identification detector. The Joint Service Warning and Identification LIDAR Detector 
(JSWILD) is a technology base effort to address this problem. JSWILD is a laser-based standoff 
detection system being developed to meet the need for the detection of chemical liquids, 
aerosols. and vapors. Although this system is much heavier than its passive counterpart 
(JSLSCAD), it provides the ability to detect chemical agents in all forms--liquids, vapors. 
aerosols--as weU as mapping and ranging infonnation. In addition, JSW!LD will provide similar 
but shorter range (I-S km) capabilities in biological standoff detection as those developed and 
fielded for the Long Range Biological Standoff Detection System. 

Biological Warfare Agent Contt1mlnation A.POidance. Currently, the Joint Program Office for 
Biological Defense (IPQ..BD) manages the following biological detection efforts: 
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(I) Interim Biological Agent Detector (!BAD); 
(2) Joint Biological Point Detection System (JBPDS); 
(3) Biological Integrated Detection System (BIDS); 
( 4) Long Range Biological Stand-off Detection S)"tem (LR-BSDS); 
(5) Air Base/Port Biological Detection (Portal Shield) Advanced Concept Technology 

Demonstration (ACTO); 
(6) Penal Shield P-.lion; 
(7) Joint Biological Remote Early Warning System (!BREWS) ACTD; 
(8) Critical R<agents Program; 
(9) Technology Transfer Program. 
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Currently fielded systems ill<:lude the Navy's shipboard detection sysrem (!BAD), Portal 
Shil:ld netWorked sysrems, snd the Army's land-based system (BIDS.NDI). The Army's 
LR-BSDS is a helicopter mounted infrared LIDAR system for the detection, ranging and 
tracking of aerosol clouds that may indicate a biological warfare (BW) attack. 

In the near-term. the Air Base/Port Biological Detection (Portal Shield) ACID has 
developed and demonstrated the capability of networked sensors to protect high value fixed sites 
against BW attacks. Portal Shield has transitioned into production to meet urgent CINC 
requirementS. JBPDS will be produced to meet each of the four Services' needs for an inte­
grated biological point detector. TM program is developing a standard bio detection suite that 
will he integnted on Service designated platfonns. Fielding of the BIDS P31 to the 7" Chemical 
Company began in !QFY99 snd was completed by 4QFY99.lo adffition, the Critical Reagents 
Program consolidates all DoD antibody, antigen and gene probe/primer developments and 
requirements. This program will ensure the quality and availability of reagents that are critical to 

successful development, test, and operation of biological warfare detection systems and medical 
biological products. The Technology Transfer program will ensure the successful and rapid 
tmnsition of DARPA and other Service breakthrough biological detection technologies into 
DoD fielded systems. 

In the mid~tenn, the JPO~BD will demonstrate the Joint Biological Remote Early 
Warning Advanced Concept Technology Demonstration (ACTD). This tactical distributed 
network system of lightweight, automated sensors will use data fusion to reduce false alarms. 
The ACTD demonstration test in FYOO Will demonstrate enhanced capabilities in detection, 
identification, and advanced warning ofBW attacks. 

In the far.term, the concept for the ultimate, joint service chemical and biological 
detector is the Joint Chemical Biological Universal Detector (JCBUD). JCBUD is envisioned to 
be a miniaturized, multi .technology, automatic system that may be manned or unmanned, 
capable of detecting all CWIBW agents, and able to automatically warn troops and report 
pertinent data relative to a CW/BW attack. 

2.3.4 Warning 8J!d Reporting 

Warning and reporting is a aitical component of contamination avoidance. It provides 
the critical link between CB detection and CB protection and provides situational awareness to 
the commander. Warning and reporting provides the hardware and software to connect point 
detection and early wanting detection systems into the overall command and control archi.tec.. 
ture. Additionally, it provides modeling and simulation capabilities to enhance hazard forecasting 
and assessment. The goal Or warning aDd reporting is to provide sutlicient, accurate, and timely 
information to commandets at all levels through early and direct warning capabilities so they 
assume appropriate protective postures and develop options to continue mission-essential 
operations. 

The S&vlces have agreed to expedite development of this capability by integrating 
ongoing hardware and software into a Joint Warning and Reporting Network (JW ARN). This 
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network will be compatible with, but not duplicate, all CI equipment, both current and devel­
opmental. The JW ARN Phase I effort began fielding the first version of software in FY98. The 
JW ARN Phase II effort was initiated in FY99 into EMD for hardware and software integration 
onto Service designated platforms and installation at fixed sites. 

An integrated warning and reporting netwOik. will enhance the ovemll approach used in 
the chemical biological defense strategy. The enhancements will come from a warning and 
reporting network that is linked to numerous point detectors, such as JCAD, which can identify 
and quantity chemical threats and whl~h are cued by early warning systems., such as ISLSCAD 
and JSWILD. The information from all the sensor systems in the operational theater becomes 
available to various command levels with appropriate levels of resolution detami11ed by the 
command decision needs. For example, a fiXed facility commander can detemrine the appropri­
ate level of protective posture by monitoring the direction of an ongoing attack or bow the 
weather is moving the contamination in a post attack situation. 

1.3.! Other ContagdnatiDp Aygldanee Programs 

Various detection and warning requirements have unique missioo profiles and technical 
specifications. While in some instances the development effort may leverage the technical 
achievements of a c!O&ely :wJated detection and warning project, the application beyond its 
intended mission is limited and accordingly supports only one or a few a specific requirements. 
The Navy awatded a production contract in FY97 for the Improved (chemical agent) Point 
Detection System {IPDS), and began installation in FY99. IPDS is used to automatically detect 
and alann in the presence of chemical agents in vapor form and will provide continuous detec-­
tion and a1ann capability in the harsh shipboard environment The IPDS replace.s the existing 
shipboard Chemical Agent Point Detection System (CAPOS) improving detection thresholds, 
response time, rejection of shipboard interferents, and adding the capability to derect mustard 
agents. The Navy is also planning on fielding the Shipboard Automatic Liquid Agent Detector 
(SALAD) in fisc:a! year 2001. This shipboard system will be used to automatically detect and 
alann in the presence of liquid chemical agents. By dett(:ting automatically, it will minimize the 
sailor's exposure to contamination. As with the IPDS, it will provide continuous detection and 
alarm capability in the harsh shipboard environment A performance-based contract for the low 
rate initial production of SALAD will be awarded in FYOO. 

The Marine Corps are conducting a Force Medical ProtectioniDosimet ACID, the 
goal of which is to develop an individually worn sampler that can measure and archive exposure 
levels of chemical and biological agents. The goal of the system is to warn the wearer, provide 
real-time analysis of chemical agents, and trap biological agents for later analysis. The Marine 
Corps are also developing a Small Unit Biodetector (SUBD), which will have capabilities similar 
to the JBPDS but will be tailored to the size, weight, and power requin:ments of the Chemi.Bio 
Incident Respon!ie Force (CBIRF). 
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2.3.ti Defense Advanced Research Proiects Agency CDARPAl Programs 

There are four related programs currently ongoing within DARPA that contribute to the 
development of advanced sensor technology: BW defense environmental sensors. tissue-based 
biosensots, microfluidic molecular systems, and pathogen genome sequencing. 

DARPA B W Defense Environnu~ntal Sensors Program. DARPA is developing technologies to 
enable a multiplexing Capability for bioagent identification. Technologies using up-converting 
phosphors provide improved detection sensitivity. Enhazx;ed multiplexing is being developed to 
reveal BW agent family, genus, and species on a single chip. A mass spectrometer is being 
miniaturized for potential use in identifying BW agents and contaminants without the use of 
liquids. These systems will be automated for unattended operations. Detection technologies that 
provide fufonnation on BW agent pathogenicity and viability are also being developed under the 
DARPA biological detection program. 

DARPA T"lSsue-Based Biosensors Program. DARPA is exploring the use of biological cells and 
tissues as detector components for sensor devices to report on chemical and biological toxins. 
Cells and tissues can be used to report on the functional consequences of exposure (mechanism 
and activity) to a wide spectrum of chemical or biological toxins, whether they are living or 
dead, or whether they have been bioengineered and currently undetectable by other means 
(antibadies, nucteic acid secprencing). Technical. issues that are being addtessed in the program 
include, (J) the fabrication of biocompatihle matrices and interfaces for the long-term retention 
of cell and tissue function, (2) pattern recognition from critical pathways responsible for the 
processing of toxins. (3) sampling strategies to accurately extract and present the toxin from air, 
liquid, or solid samples, and (4) systems integration into a functional device. The CWTent focus 
of the program is on the use of neuronal and immunological cells and tissues as detectors for 
such devices. Engineering of cells and tissues of these origins, including stem cells, is proceeding 
in order to optimize sensor perfonnance requirements and fabricate prototype devices for testing 
and evaluation. 

DARPA Micro fluidic Molecular Systems Program. Micro total amlysis systems are being devel­
oped through focused researeh on micro fluidic, chip.scale technologies. Automated sample 
collection and sample preparation are key front-end processes for early biological agent 
detection, whether it is by immoooassays, DNA assays, or tissue-based assays. To scale down 
these processes into miniaturized. multiplexed detection systems,. microfluidic chip-scale com~ 
ponents need to be developed. Microfluidic components/devices currently being developed by 
DARPA include chip-scale micropumpslvalves, particle separation. filters, :fluidic interconnects, 
fluidic manipulation of hybridized microbeads, controlled mixing/dosing. etc. Several demon­
strable handheld prototypes, such as a programmable microfluidic system for remote sensors, are 
cummtly being tested 

DARPA Patlwgen Genome Sequencing Program. DARPA is sequencing the genomes of high 
tbrea1 BW agents. This effort, undertaken with broad community interacticn. will support 
DARPA BW Defense research activities and is intended to satisJY the needs of DoD compo~ 
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nents, the Intelligence Community, and other governmental organizations. Interest is focused on 
BWD pathogens, and non-pathogeni<: near neighbors thought to be important to establish a basis 
for low false alann detection and identification. The work also contributes to the development of 
advanced uncmventional pathogen countenneasures. 

2A PROTECTION 

When early warning is not possible or units are required to occupy or traverse contam­
inated environments, pro1eetion provides life sustainment and continued operational capability in 
the NBC contaminated environment. The two types of non-medical protection are individual and 
collective. 

• lndivldwl proltH:Iltle BqU1pment lllc1udss proteaive masks and cfO!hlng. Protective masks 
that reduce respiratay stress on the user while Improving compatibility with weapon sighting 
systems and reduce welght and am are being developed. Technology advances are being 
pursued to produce mask ~ms that provide fully compatible viSion capab!Utles, 
laserlbalrrstic protection, and further reduclion in logistics and physlolog!c:al burden. Protective 
clothing and Integrated suit ensembles are being developed that wm imprOYe !)rotection, 
reduce the physiological burden, have extended durability, and have Jess weight and heat 
stress burden than present equipment. 

• Collective protection equlpmwlt oonslsts of generic NBC protective filters and air movement 
devices that P~'Qvlde filtered air 1o a wide range of applications, t!Bnsportabte shelter system& 
equipped with NBC filtration systems and, in selected cases, environmental control. Collective 
protection in the form of overpressure, can be applied to mobile and fixed command posts, 
medical faellltles, rest and relief shelters, buildings/fixed sites, vehicles, aircraft, and shlps. 
Ughtweight shellers Integrated with NBC filtration, environmental contra\ and j)OWer generation 
facifitles for medical treatment fac!litle$ have been developed and are !n production. Tech­
nology improvements are be:ng pursued to reduce power requirements and improve ftltraOOn 
capacity against Qlrtent and future NBC agent&. Technologies that reduce weight, volume, 
cost. and improve 1he deployabUity of shelters and filtration systems are also belng pvrsued. 

1.4,1 Protection Science aJtd Tedmology Efforts 

1.4.1.llpdividual Protection Goals and Tfmeframes. The goal of the individual protection 
area is to reduce the physiological bmden associated with wearing protective equipment while 
maintaining, and potentially improving, the already high level of protection against CB warfare 
agents and radiological particles (see Table 2-6). Individual protection equipment must also 
provide protection against emerging threats. such as novel agents or toxic industria! materials 
(TIMs). To achieve these goals, key physiological perfonnance requirements to the design and 
evaluation of ~lathing and respirators are being established New barrier and filtrat:ion materials 
and selectively pennea&le materials are being deve!ot)ed and evaluated to accommodate these 
performance n:quirements. The primary effort to develop and demonstrate materials for a new 
generation of lightweight CB protective clotlling based on selectively permeable membrane 
teclmology is an idenlffied O.fel!Je Technology Objective entitled Advanced Lightweight 
Chemical Protection. 

.2.4.1.2 Cnlled:lve Proted;lo• !CP) Goals and Timeframes.. The goals of the collective pro-­
tection area are to {1) reduce the weight, size and power requirements of CP systems, (2) reduce 
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the logistical burdens associated with the maintenance of CP filters, (3) improve protection 
capabilities against current and emerging threat agents, including TIMs, and (4) improve the 
deployability oftransportable shelter systems (see Table 2-6). To achieve these goals, improve­
ments to system components (including transportable shelters) are being investigated along with 
improvements to the current vapor and particulate flltration media. Regenerative vapor and 
particulate filtration materials processes are being investigated to eliminate the need for filter 
change and improve the capability against any battlespacc NBC threats. !he primary effort for 
investigating adsorbents fur both single-pass and regenerative filtration applications is a;ticulated 
in the Defense Technology Objective Advanced Adsorbents for Protection Applications. 

Table 2-6. Protection Science and Technology Strategy 

"'" B lDOS 8 :ztlO 

• Prototype mask with 50% reduced • Demonstrate advanced • New tmnsportable 
breathing resis111nce and 50% improved adsorbents to enhance or sheller system 
field ofvision replace carbon (ITCOPS) 

• Joint Service Ligbtwcigbtlntegnrted Suit • Demonstn.te a duty unifcmn • -!o Tedmology (Overgannent and MULO), utilizing selectively penneable collective 
extended durability, reduced heat SUns, me:mbtane/nllfiQfibcn that protection aystcms 
incn:a:sed protection provides integrated (ICPE) 

• JSLIST P3I, Joint Chemicel Ensemble, environmental prorection • Qmtinu(JU8 

chemical protecti~ garments, gloves and • Service life indicator opemtion filter 
footwear that are lightweight, and bave • Demonslmtc new et~llective tedmology 
extended driilit)' and redUti:d htnt protcction shehm utilizing low • Dem.onsttate 

""" cost and lightweight CB lightweight, self~ 

• De100nstrare a lightweight CB prolective tentage mawriais and novel CB detoxil}'ing 
duty unifarm utilizing selectively resistant tentage <:losores clothing 
permeable mcmb!Wlc ~hnology • Improvements to collective 

• Demonstrate regenerative f1ltration for protection systems (JCPE) 
ooUect\ve prnte~ applications 

• ~Jete evaluaticn of low com and 
liabtwei2ht CB tentaae materials 

2.4.1.3 Potential Payoffs and TrAnsition Opoortunities. Individual protection investments 
will result in improved respiratory and percutaneous (skin) protection with reduced :Physiologi­
cal and psychological harden to the individual warfighter. Improved air filtration systems or 
technologies for collective protection applications will allow for extended operation, in an NBC 
contaminated environment, reduce the logistics burden associated with filter replacement. reduce 
weight, volume and power requirements, and improve the capability against cwrent and 
emerging threats. Filtration technology bas commercial application to the chemical industry and 
automotive applications. 

1.4.1.4 Malor Technleal ChalJenges. Integrating CB protection into future weapon systems 
necessitates tradeoffs between perfonnanc:e requirements and limitations of materials and 
designs. Integral respiratory protection requires tradeoffs between physiological perfonnance 
pamneteri such as pulmonary function. field of view, speech intelligibility and anthropometric 
sizing against constraints such as cost, size/weight, protection time, and interfacing with other 
equipment. CB protective clothing development requires balancing the physiological burden 
imposed Upotl the warfighter with maximum obtainable CB agent protection. Significant 
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advancements have been made in improving the weightfoulk and power requirements of personal 
cooling systetnS. but fUrther work in this area is needed. Air purifu:ation systems require 
tradeoff's with respect to performance, user requirements, size, weight and power constraints, as 
well as longer life. 

2.4.2 Protection Modernization strategy 

Forces eannot always avoid NBC ba:mrds, therefore, individual warfighting units must be 
provided materiel to protect them from the effects of these lethal agents. Protection must be 
effective against aU known threats with minimal degradation to tbe performance ofpersonne~ 
weapons. or equipment Protective measures allow our forces to :maintain combat superiority in 
NBC ~ontaminated environments. A summary of protection modernization requirements is 
provided in Table 2-7. 

The goal of the protection RDA area is to provide equipment that allows U.S. forces to 
operate in a NBC contaminated environment with minimal degradation of the warfighters' 
performance. Near-, mid-, and far-tenn objectives are to reduce physiological and logistical 
burdens while maintaining current protection levels. Table 2-8 provides an overview of 
individual and collective protection RDA efforts and Service involvement. 

Protective masks will be improved to reduce .filtigue, thus Cllhancing ability to perform 
mission tasking. Mask systems will require increased NBC survivability and compatibility with 
combat or personal equipment FUture respiratory systems, such as the Joint Service Aviation 
Mask. (JSAM) and Joint Service General Purpose Mask (JSGPM) will require enhanced com­
patibility with life support equipment, tactical systems, and fiXCd and rotary wing aitmd't.ln the 
future, the focus will be on integrated respiratory protective ensembles which offer optimaJ 
compatibility with penonal, tactical, and crew support systems. Key technologies for future 
mask. systems include mask service life indicator, advanced materials, and improved models and 
test technologies for protection assessment. 

Future protective clothing ensembles for U.S. forces will require rtrluctions in bulk and 
weight without any loss of protection or durability. To satisfy these needs, the Services have 
consolidated their mission speeific requirements into a fiiSt truly joint proaram for the next gen­
eration chemical garments-the Joint Service Lightweight Integn.ted Suit Technology (lSLIST) 
program. The ISL!ST progrem developed and is fielding the ISLIST Overgarment and Multi­
ptll'pOSe Overl>oots (MULO). The goal of the JSLlST Pre-Planned Product Jmprov..,., (P3l) 
is to develop improved chemical protective overgarments, duty unifonns, undergarments, 
gloves, and socks that will increase protection, reduce physiological burden, and have increased 
durability beyond those items fielded in the baseline JSLIST program. New accessories, such as 
gloves and footwear, are required to execute missions and tasks which require greater tactility 
and ti><:tion. The Joint Protective Ain;rew En.semble (JPACE) will be deveWped tD provide avi­
ators with the same advaruages and improved protection as JSLIST provides to other warfight­
ers. Similarly, clothing systems for Explosive Ordnance Disposal (EOD) personnel and fire­
fighters are required to enhance existing chemical protection systems without undue physiologi­
cal bur<lens. 
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Table 2-1. Prvteetion Modernization Strategy 
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Collective protection equipment (CPE) development efforts are focused on NBC protec~ 
tion systems at the crew, unit, and platfonn level. New CPE systems will be smaller, lighter, less 
costly, and more easily supported logistically. New systems are required to provide clean 
environments for critical operations (i.e., where indlvidual protective equipment (IPE} otherwlse 
places an unacceptable burden upon the warlighter in perfonning duties) and fer essential rest 
and relief. Modernization efforts will concentrate on: (1) improvements to current vapor and 
particulate flltration media to extend filter life and to offer improved perfonnance against current 
and/or emerging threats, (2) advanced air filtration (vapor and particulate) technologies, 
integrated with environmental controL to greatly reduce the logistical burden and offer greatly 
improved performance against Clln'ent and postulated threats, (3) increased application of col­
lective pto'teetion systems onto vehicles, vans, ilielters, fixed sites, and ships, within the Jnint 
Services, (4) improved transportable shelter system with integrated power/environmental con­
trol/filtmtion. (5) improvements to current collective protection systems to reduce weight, vol~ 
ume, and power requirements, and (6) standardization of filters within the joint services to ad­
dress stomge and procurement concerns. Efforts are in pl&:e to support major weapons systems 
deve!apm.ents, such. as the U.S. Navy V-22 Osprey, the U.S. Army's Comanche, Crusader, 
Bradley, Breacher. Heavy Assault Bridge, Future Scout and Cavaby System, the USMC 
Advanced Amphibious Assault Vehicle (AAA V). and other advanced weapons platforms. 

2.4.3 Joint Service Prateetiop Programs 

Joint programs are shown in Table 2~7 as bolded entries. A detailed description of Joint 
IPE and CPE programs i5 provided in Annex B. 

Eye!Resplratorv. The M40 and M42 series masks (for individuals and armored vehicle 
crewmen. respectively) are undergoing the final stages of fielding to replace their M17, M9 and 
M25 series counterparts. The new masks offer increased protection, improved fit an4 comfon, 
ease of filter change, better compatibility with weapon sights, and a second skin. which is com­
patible with Army and Marine Corps protective ensembk:s. The second skin design also is being 
reviewed by the Navy and Alr Forte for potential adoption. The Arm.y, Marines, and Air Force 
are also fielding the Protection Assessment Test Systems (PATS) to provide users of the M40, 
M42, and MCU-2/P series masks with a rapid and simple means for validating the fit and 
ftmction of the mask to ensure readiness. The Navy is evaluating the use of PATS with its 
MCU-2/P series mask. 

The Navy, in coordination wjth the Marine Corps. is leading an effort to equip all for~ 
ward deployed fixed and rotary wing aircrew with improved chemical, biological, and ra~ 
logical (CBR) protection. The CBR ensembles will feature off.. the-shelf items, such as the CB 
Respiratory System. The Atmy. in cooperation with the Marine Corps, recently completed a 
product improvement program for the M40 series mask that allows ground crew to aircrew 
communication. The Air Force continues to field Aircrew Eye-Respiratory Protection (AERP) 
systems to prOtect aircrews from CB hazards. This system complements the recently fielded, 
lighter weight aircrew ensemble. 
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Mid- and far·tenn research is focused en improved vapor and particulate filtration tech~ 
nology, as well as improved masks for light and special operations forces (SO F). Development 
will be completed in the mid-term for the Joint Service Aviation Mask. and Joint Service General 
Purpose Mask. which will provide improved eye, respiratory, and face protection against current 
and future agenls. It will maximiu compatibility with future weapon systems, be lightweight, 
and offer modular faeepieces to accommodate a variety ofmissi(Jn profUes. Protective mask 
efforu will focus on supporting specific needs of the Joint Services and integrated warrior 
programs (Land Wanior, Air Wanior, Mounted Warrior, and Force XXI). 

Clothing. In the area of full body protection, the JSLIST program coordinated the selec· 
tion of advanced technology d1emkal protective materials and prototype materials. The JSLIST 
Overgarment and the Multipwpose Overboot (MULO} were adopted by all four services. The 
JSUST Overgarment is a 45 day garment (i.e., it may be used for 45 days after the suit has: been 
opened) that provides 24 hours of chemical protection. It is launderable and lighter weight than 
the Battle Dress Ovc:rgannent (BOO). The MULO will replat;;e the black vinyl overboot/green 
vinyl ovemoot (BVOIGVO). The MULO ~ a 60 day boot that provkles 24 hours of chemical 
protection. The boot has increased traction, improved durability, petroleum. oil, and lubricant 
(POL) and flame resistance, and better chemical pro~on than the BVO/GVO. 

The JSLIST ~-Planned Product Improvement (P31) will address requirements not met 
through the baseline ISLIST program. This program will obtain new material technclogies for 
overgarments and duty uniforms using the existing JSLIST design. Fabric technologies for a 
cbemical protective undergarment and materials and designs for chemical protective socks will 
also be addressed. This program will develop a 60 day overgarment with desired flame resi5· 
tan<;:e (FR), a 30 day overgarment with :required FR, a 30 day duty uniform with desired FR, a 
7 day overgarment with desired FR, a 7 day undergarment with desired FR. general pwpose 
gloves, high tactile gloves., and socks. Materials that meet Service's requirements will be placed 
on a qualified materials list to encourage multi-source competition and to provide .surge capa· 
bility, although no candidate glove materials were found to meet the requirements under this 
program.In addition, the Air Force is leveraging technology fiom the ISLIST program in the 
development of a chemical protective firefighter's ensemble. 

In the far-term, effons will focus on integrated protection. Next generation technology 
will be directed toward integtating CB protection into a system that will also provide environ~ 
mental, ballistic, directed energy, and flame protection. as well as redw::ed physiological burden. 
A strong emphasis on supporting technologies must continue. Materials that detoxifY a broad 
range of chemical and biological agents on contact, which can be incorporated into fibers, 
nanofibers, fabrics, and selectively permeable membr.mes are being developed using biotech­
nology, electrospinning, and more conventional approaches. 

CoUective Protectio• (CP) 

The Services eurrently use !he M20Al Simplified CPE and the M28 shelter lillets to 
provide CP collectlve protection to existing struciUtes. Envirorunental conttol is also bfling 
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added to selected applications. The M20A1 CPE provides resistance to liquid agent and allows 
expansion of protection area and has been fielded. The Ml8 Simplified CPE bas been integrated 
into CP DEPMEDS and CHATH field hospitals. 

CHATH an<i CP OEPMEDS are joint programs to integrate environmentally controlled 
collective protection into already fielded Anny and Air Force field hospitals in order to sustain 
medical operations in a CB contaminated environment for 72 hoW'S. Chemical protection is 
integrated into existing Tent Extendable Modular PeiSOnnel (TEMPER)·based medical tents and 
shelters through addition of M28 Simplified CPE, chemically protected heaters, air conditioners, 
and alanns. CP DEPMEOS also includes water distribution and latrine systems and alarms. CP 
DBPMEDS successfully completed an Operational Test 4QFY97, with type classification 
scheduled for 2QFYOO and fielding in FYOl. 

The Chemically and Biologically Protected Shelter (CBPS) is a highly mobile, rapidly 
deployable shelter system designed to be used for Echelon I and li forward area medical treat· 
ment facilities. The system is self contained/self-sustaining. It is pennanently mounted onto a 
M I 113 Expanded Capacity Vehicle (ECV) with a Lightweight MultiptupOSe Shelter. The ve­
hicle tows a trailer and generator set. The vehicle transports a CB protected airbeam supported 
soft shelter, self-contained environmental support and power generation system, a crew of four 
and gear, and medical equipment The CBPS presently is in limited production with initial fiel­
dillg scheduled for 3QFYOO to meet an urgency of need requirement. Further Operational Tests 
will be perfonned in FYOO with ful! type classification following. A preliminary Operational Test 
was completed 3QFY98. Mid·tenn objectives are to initiate development of CBPS to support 
medical treatment for Airborne, Air Assauh and Heavy Divisions. 

Other ncar to mid-tenn collective protection efforts, such as the Advanced Integrated 
Cotlective Protection System (AlCPS) will provide a compact, integrated package for power, 
filtration, and environmental control (heating/cooling). AICPS will provide transpcrtability and 
maintainability enhancements and decrease system set-up times.Joint Collective Protection 
Equipment (JCPE) will use the la!est t:eclmologies in filtration, environmental controls~ and 
power generation to improve and/or standardize current collective protection equipment so that 
it is lighter, more efficient, more affordable and less logistically burdensome. The Joint Trans~ 
portable Collective Protection System (JTCOPS) will be the next gencrntion lightweight, 
modular. easily transportable, self-supporting collective protection shelter that will provide n::lief 
from psychological and physiological stresses during sustained operations in a contaminated 
envirorunent JCPE and JTCOPS will initiate engineering development in FYOO. Redesign and 
concept tradeoff assistance regarding advanced filtration technologies, such as Pressure Swing 
Adsotption (PSA) and Candytic Oxidation (C.tOx) has been provided to the COmanche, 
Clusader, USMC AAA V. and U.S . .Artr:ly advanced vehicle efforts. The USAF is cutrently 
undergoing a major upgrade to their mobile and ftxed site collective protection capabilities. 

2.A.4 peren~e Adyaneed Research Prokds Agency <DARPA) Protection Program 

There are two related progmns currently ongoing within DARPA that further enable the 
individual warfigbter by providing significantly more mobile and flexible water purification and 
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desalinization systems and better air filtration media. The intent is to demonstrate highly effi­
cient. smaller, lighter, bi,gb water-throughput technologies for water purification and clesaliniza­
tion, and to explore pioneering air filtration schemes of high utility to enable new mission 
scenarios that are critical to the changing battlefield environment. The water desalinization and 
purification systems would meet Army Operational Requirements (i.e., effectively treat salt and 
brackish water and NBC contaminated water, pwify 0.2liter water per minute. weigh less than 2 
lbs., etc.). The proposed man-portable water units will be multifunctional in that they can be 
used for several fUnctions. such as water purification, power generation and camp stoves. Work 
in air purification is being conducted to develop sfutple air flltrationlpurification systems for the 
individual that provide significant improvements over the CUil'eDt cltareoal filter gas mask tech­
nology (which have remained virtually unchanged for over 20 years). The intention is to develop 
air purification systems for collective protection that will require much less maintenance and 
greater personal safety than current carbon-based recirculating filters 

2.4.5 Other Pt oteetion Programs 

Programs supporting requirements ofa single service are shown in Table 2-7 as italicized 
entries. A detailed description ofiPE and CPE projects is presented in Annex B. 

Eye/Respfratorv. The Aimy is developing the M48 protective mask to replace the M43 
series masks. The M4S will be for Apache pilots. It will be lighter and offer enhanced protection 
and compatibility with night vision and aircrew systems. 

ln the near-term, the Army will replace the M43 mask for the geneml aviator with the 
Aircrew Protective Mask, M45. The M45 is lighter and less expensive 1han the M43 and 
features CB protection without the aid of force ventilated air, 

CIGtldng, The Army has approved tielding of the Self-Contained Toxic Environment 
Protective Outfit (STEPO). STEPO provides OSHA level A protection for Army Chemical 
Activity/Depot (CA/0). Explosive Ordnance Dispolai (BOD), and Technical Escort Unit (TEU) 
personnel. The Anny has also developed an Improved Toxicological Agent Pro(ective (1TAP) 
ensemble for short tenn operations in Immediately Dangerous to Life and Health (IDLH) toxic 
chemical environments (up to one hour}, emergency life saving response fimctions, routine 
Chemical Activity <:~perations, and initial entry and monitoring activities. The ITAP ensemble 
incmporates improvements in material and design. It includes a one-hour supplied air bottle 
system, which can be switched to a filtered air respirator when operators exit the area of high 
contamination. A Personal lee Cooling System {P!CS} has been developed for use with both the 
ITAP and STEPO. 

CoHective Protection 

The Navy now includes the Collective Protection System {CPS) on selected spaces ofa1l 
new construction ships. CUrrently the DDG-51, LHD-1, AOE-6, and LSD41 ship classes are 
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being built with CPS. The Navy also has the capability to backfit CPS on ships already in 
Sexvice. The Selected Area Collettive Protective System (SACPS) has been installed on selected 
LHA-1 class ships. The Ship CPS Backfit program will backfit selected spaces critical to 
amphibious ships with CPS starting in FYOO. These spaces incJude hospital areas, conurumd and 
control areas, and rest and relief areas. In the mid·tetm, the Navy is designing the V -22 Osprey 
to be the flTSt Naval aircraft to ill corporate CBR protection for both aircrew and passengers. 
The ability to provide a pressurized. contamination free environment is a design requirement. 
The Navy Shipboard Collective Protection Equipment (CPE) effort will increase the shipboard 
particulate filter life (from the current one or two years) to at least a three year service life, 
through the use of new particulate pre-filter materials and the use of new high efficiency 
particulate {HEPA) filter media. The Shipboard CPE will thus provide millions of dollars of 
savings in life cycle costs by reducing shipboard maintenance requirements and providing energy 
efficient fans. 

l.5 DECO NT AMINATJON 

When contamination cannot be avoided, personnel and equipment must be decontami­
nated to reduce or eliminate hazards after NBC weapons employment Decontamination systems 
provide a force restoration capability for units that become contaminated. Modular decon· 
t:amination systems are being produced to provide decontamination unit5 with the capability to 
tailor their equipment to specific missions. Technology advances in sorbents, coatings, catalysis, 
and physical removal will reduce logistics burden, manpower requirements, and lost opemtional 
capability associated with de<:ontamination operotions. The following sections detail CB 
decontamination science and technology efforts, modernization strategy, and Joint Service 
programs. 

l.5.1 Decontamination Science and Technology Efforts 

2.5.1.1 Goals and Timeframes. The goal of decontamination science and technology is to 
develop teclmlllogies that will eliminate toxic materials without perfunrumce degradation to the 
contaminated object, are non-corrosive, environmentally safe. and lightweight (see Table 2-9). 
This area includes decontamination of personnel, individual equipment, tactical combat vehicles, 
aircraft, facilities, and fixed sites. Decontamination technologies currently being pursued include 
enzymes, catalysts that improve reactivity, det.ontaminants that are effecti'¥1: in both fresh and 
brackish water, and improved reactive sorbents. Supercritical fluid technology and non-ozone 
depleting fluorocarbons are being investigated for sensitive tquipment decontamination, while 
reactive gases are among the technologies being evaluated as a reactive decontamioant fur 
interior spaces cf vehicles such as aircraft. Contamination control involves investigating 
procedures that minimize the extent of contamlnation piclrup and transfer, and maximize the 
ability to eliminate the contamination pickup on-the·move as well as during decontamination 
operations. Enzyme-based decontantinants that arc nontoxic, noncorrosive, and environmentally 
safe are being pursued through DTO Enzymatic Decontamination. 
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Table l-9. Decontamination Scienee and Technology Strategy 

By 2000 2015 B 2DIO 

• l)eml) improved sorilent • Sensitive Equipment Detan • Demonstratt: eovironmcntal.ly safe, 
dtlivety systems ,,_. sensitive equipment deeM~ materials 

• Airaaft Interior Decon • Demonstnite enzymalic • New self-decontaminating materials 
procedures (noo-system, """" • Improved dccCll material to rcp.la.ce DS2 
Project 0-49) • Fixed Site applicators • Aircraft and other vehicle interior 

• Demonstrate Fixed Site decontamination 
decOIItaminants 

2.5.1.2 Potential Payoffs and Transition Opportunities. The payoff from enhanced decon­
taminants and decontamination systems will be new non-conosive. non-toxic, n01rfla:mmablc, 
and environmentally safe decontamination systems suitable for a timely elimination ofCB agents 
from aU materials and surfaces. This ability will allow the farces to reconstitute personnel and 
equipment more quickly to increase combat efficiency and lessen the logistic burdens. In the 
future, reactive coatings may allow the continuation of combat operations without the need to 
disengage for decontamination. Dual use potential for environmental remediation, especially 
those dealing with pesticide contamination, is being exploited. 

2.5.1.3 Major Technieal Cballeages. There are two principle teelmi.cal difficulties associated 
with this effort. The first is the develapment of decontaminants that are reactive, non-aqueous1 

non-corrosive, safe to use on sensitive equipment, decontaminate a broad spectrum of chemical 
and biologlcal agents, and environmentally safe. The second technical difficulty is the develop­
ment of decontamination systems that effectively clean allsutfaCCB and materials, while at the 
same time reduce the manpower and logistics burden. 

2.5.2 Dtsontamlnatlon Modembation Strategy 

Decontamination systems provide a force restoration capability for units that become 
cotltamittated. Existing capabilities rely upon the physical application and rinse down of decon­
taminants on contaminated swfaces. Existing systems are effective against a wide variety of 
tbreat agents, yet are Slow and labor intensive and present logistical, environmental, material, 
and safety burdens. In addition, existing systems are inadequate for electronic equipment deconR 
tamination, deficient for large area, port, and airfield decontaminatio11, and rely on DS2 and 
water. To improve capabilities in this functional area, the Joint Servicas have placed emphasis 
upon new decontaminating technologies that reduce existing manpower and logistics require­
ments. These technologies are safer on the environment, the warfighter, and equipment Table 2-
10 shows the roadmap for modernizing decontamination systems in DoD. 
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i 
>Navy -Less caustic capability 

skin 

ii 

The goal of the NBC decontamination program area is to provide technology to remove 
and detoxify contaminated material without damaging combat equipment, penroMel, or the 
env.irorunent.ln FY99 the RDA community worked with the Joint Staff and Services' operations 
community and prepared a roadmap that integrates RDA efforts with non-RDA efforts. Other 
efforts include policy, doctrine, standards, and revised tactics, techniques & procedures. 
Research and· development of non-corrosive, all-agent multipurpose decontaminants and 
decontaminating systems for combat equipment, aircraft, and personal gear remains a priority. 
Alternative technologies, such as sensitive equipment decontamination methods and large scale 
decontamination systems attract interest across the four Services. Table 2-11 provides an 
overview of Joint Service RDA efforts and Service involvement. 

2.5.3 Joint Service Decontamination Programs 

The Anny has developed the M291 skin decontamlnation kit as a replacement for the 
M2S8A 1 decontamination kit for all Services., and bas introduced the M29S for improved 
personal equipment de<:ontamination. The M29S provides the warfighter a fast and non-caustic 
decontamination system for personal gear. A new adsorbent which is more reactive and has 
higher capacity of absorbing contamination was developed and completed to improve the 
perfonnance of the M295 kit. The M29S kit filled with the new sorbent will be available for 
requisition in January 2000. 
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Table 2-11 Decoa.tamtnation RDA Eft'orts 

Ncmenclature 
Pem!n~~~:l • M295 lndMdual f4,iprnen~ D~inalint Kit 

- M29l Skin Decontaminating Kit 
Combat • MI7A2JA3 Lighlwt:light Decontamination 
Equipment, ·-Vebh:le~ and - M211M22 Modulll!' Dec:mrtamination 
Ain:~:aft S}'Siem (MDS) 

• Ml 7 Die$¢l Liglltweight Decontamination ._. 
·Joint Service Sensitive Equipmeut Decon 
·Joint Service Filed SiM: Deam 

Dw.ml8111inant • Sort!Mt Decootarnilllllion System and 
Solwionsmd Solution Deconlalninan\5 
Coatints . Rqmt l'nllklet Jlelpirenlem 

fn!eml• ~ Jarm,il 
lni-NIR ~Product In~ Ne Imminent Rtqtli,.menl 

Status USA USAF USMC USN 
Production FU!Ided Fielded Interest ,_, 
"""""" Fielded Fioldol 
Production Fielded .... F~tlded '"""' 
RD1E - ln!.·Nik lm-NIR ltU-NIR 

RD1E Int·Nlk ..... -RD1E ..... r=: r::: ., .. 
RD1E 
RD1E - .,_, ..... -.. 

•• • "" oub-~~) of Cansolhla Joint Scrvi= Pmjrct 
Rrpq. lltlat!SI .. SW.Pnxlucllklpri~<~~~Mtcr lnl!:rest 

In the near- and mid- term, DoD continues to research new multi-purpose decontami­
nants as a replacement for bulk caustic Decontamination Solution 2 (DS2) and corrosive Super 
Tropical Bleach (STB). New technologies, such as sorbents, enzymatic foams, and reactive de­
contaminating systems are being explored and may offer operational, logistics, cost, safety, and 
environmental advantages over current de:contaminants. It should he noted that present ship­
board chlorine-based decontaminant solutions pose an unaceq>tabte corrosion risk to Naval air· 
craft. Cwtent procedures require the use of fresh water and normal aircraft detergent solutions. 

In the far-term, the SeiVices are seeking non-aqueous decontamination systems to pro­
vide for sensitive equipment decontamination at mobile and fixed sites. Additionally, there is 
interest and research in coatings which can reduce or eliminate the necessity of manual decon. 
tamination. A detailed description of the decontamination projects is provided in Annex C. 

2.5.4 Other Decontamination Prognms 

ln the near~ and mid-tenn, the Army is producing the Modular Decontamination System 
(MDS) to enhance vehicle decontamination. The MDS will support thorough decontamination 
for ground forces and possess mechanical scrubbing and improved decontaminant dispensing 
capabilities. It will also offer a reduction in size. weight. logistics burden. and workload 
requirements over existing decontamination systems. Similarly, the Marine Corps has explored 
an a1temative man-portable decontamination system and is in the process of procuring an Ml7 
Lightweight Decontamination System (LOS) with a diesel engine. The Air Force is upgrading 
existing M17 LOS to M17 A2 versions and expanding sorbent kit inventories to improve 
operational and personnel decontaminatjon programs. 
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2.6 NON-MEDICAL CB DEFENSE REQUIREMENTS ASSESSMENT 

ISSUE: Advanced technologies and new methods are currently being examined for fhed 
site decootamination. FoUow-up Investigations are planned over the next year to deter­
mine the requirements necessary to perform decontamination of large area&, lnc:ludlng 
cleaning area to sustain cargo hand6ng operations. Over the past year, the Services bave 
worked together t.o improve tbe Joint orientation of NBC detense requirements. T,he work 
being accomplished will improve tile equipment fielded in the near fUture. More emplwis 
needs to be placed on the Warfighting CINCs' requirements as input for equipment 
reseanh and developme.t. This is neeessary to emuft tbat future equipment meets the 
needs orthe Joint battlespaee. environment, 

SOLUTION: Areas of concern which are addressed under the management improvement 
initiatives include the following: 

• llkntifying baseline capabilities as a measure for determining what tactics, techniques, 
and procedures may be required. 

• Focusing and prioritizing chemical and biological detector programs to ensure that 
resources are leveraging the most promising technologies and are not diluted by 
e:wessive Service unique requirements. 

• Developing advanced individual protection ensembles that mioinlaily degrade an 
individual's perfonnance for all tasks pe:fonned in contaminated environments. 

• Identifying requirements for oollective protection programs to ensure that enough assets 
are available to complete missions in a CB contaminated environment. 

• Developing advanced detection capabilities for the purpose of directing decontamination 
efforts and monitoring the effectiveness of those efforts. 

• Identifying an environmentally safe decontaminant and developnlellt of a capability to 
accomplish fixed site and seMtive equipment decontamination. 

In FY99 a Science and Technology Decontamination Master Plan was developed that linked 
technologies with decontamination needs and programs, resulting in a ten year roadmap that 
illustrated bow the science and technology base should transition to engineering development to 
meet those needs. The Master Plan was an outgrowth of a front end analysis that provided a 
systematic evaluation ofteclmologies and their applicability to CB decontamination in the areas 
outlined above. 
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Chapter3 

Joint Medical Nuclear, Biological, and Chemical (NBC) Defense 
Requirements, and Research and Development Program Status 

3.1 REQUIREMENTS 

3.1.1 Introduction 

Many countries and terrorist groups have acquired the means to produce chemical, bio· 
logical and radiological weapons and the means to deliver them. NBC proliferaticm increases the 
threat to deployed U.S. forces. In :response. the U.S. joint medical chemica~ biological, and 
111diological defense research programs' (JMCBRDRP) mission is to preserve combat effective-­
ness by timely provision of medical countenneasures. Countermeasures are developed in accor· 
dance with joint service mission needs and requirements in response to chenrical warfare (CW) 
threats, biological warfare (BW) threats, and threats associated with radiological/nuclear warfare 
(RW) device~ The JMCBRDJU> has the following goals: 

( 1) Provide individual level protection and prevention to preserve fighting strength. 
(2) Maintain tecltnolagical capabilities to meet present requirements and cotmter 

future threats. 
(3) Provide medical management ofCW, BW, and RW casualties to enhance 

survivability, and expedite and maximize return to duty. 
(4) Sustain basic research that provides the knowledge upon which innovative 

diagnostics, prophylaxes, and therapie~~ are develo~d. 

CW agents are available worldwide and include vesicants (blister agents). nerve, blood, 
and respiratory agents. BW agents include bacteria, viruses, rickettsiae, and toxins that can be 
produced by any group with access to a scientific laboratory or a pharmaceutical facility. The 
primary RW threat is the use of conventional explosives to spread nuclear contamination over a 
limited area or strategic terrain (including use against reactors or industrial radiation sources) 
and potentially the use of a single or a small number of crude, Hiroshima-type nuclear weapons. 
Exposure to multiple threats may msult in synergistic effects. Assessment methodologies enable 
threat evaluation and injury porediction.. Medical prophylaxis and treatment strategies reduce the 
perfonnance decrement. injury, and death of military personnel in the field, thereby enabling 
them to accomplish their missions, reducing the need for medical reoomces and decreasing the 
P'obability of long- health effects. 

The DoD medica! NBC defense research and development program has :provided 
numerous products to protect and treat service members. The DoD program to stockpile bio­
logical defense products has been smaller than !he chemical defense effort. but has received 
greater emphasis in re<:ent years. 
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Specific initiatives programmed to improve NBC defense medical readiness include: 

• Continued emphasis on NBC medical countermeasures research. 
• Identification and testing of medications and therapeutic regimens that reduce the 

effect of radiation on both bone marrow and the inrestinal tract. 
• A biological defense immunization policy for U.S. fol'Cfls and for other~than~U.S. 

forces. 
• Cooperative initiative with the U.S. Food and Drug Administlation (FDA) for 

acceptance of efficacy data derived from animal studies as surrogates for large--scale 
human efficacy trials to license drugs and biological products that cannot be ethically 
tested for efficacy in humans. 

• A prime systems contractor initiated efforts to develop, license, produce. and srore 
biological defense vaccines. 

• Enhanced medical diagnostic capability for diseases/'mjmies caused by all agents. 
• Consequence assessment of sublethal radiation exposure combined with 

susceptibility to biologica1 and chemical agents. 
• Studies to elucidate the toxicity and mechanism of action of novel thJeat agents, and 

to detennine the effectiveness of current medical countermeasures. 
• Studies to evaluate the effects of chronic exposure to low tevel chemical warfare 

agents (CWAs). 
• Training ofhealth care professionals for the medical management of chemical, 

biological, and radiological casualties. 

3.1.2 Cllal}enges In the Medica) NBC Warfare Defense Promms 

Medical prophylaxes, pretreatments. and therapies are nec:essary to protect pel10mlel 
fram the toxic or lethal effects of exposure to all validated threat agents, as well as other antici­
pated threats. DoD has fielded a number of medical countermeasurcs that greatly improve 
individual medical protection. treatment. and diagnoses. 

Executive Order 13139 of September 30, 1999 makes it the policy of the United Statea 
Government to provide military personnel with safe and effective vaccines, antidotes, and treat~ 
ments that will negate or minimize the effects of exposure to a range of chemical, biological, and 
racllological weapons a5 well as diseases endemic to an area cf operations. This executive order 
establishes the procedures for the administration of investigational new drugs to members of the 
Armed Forces to include infonned consent requirmtcnts and waiver provisions. 

The DoD complies with the Food. Drug and Cosmetic Act for Drugs and Public Health 
Services Act Section 351 for biologics to ensure that drug product8 are safe and efficacious and 
biological products are safe, pure, and potent DoD is working closely with the FDA to amend 
the Code of Federal Regulations (CFR) for New Drug and Biological Products that cannot meet 
the efficacy studies required by lhe FDA for product licensure because they are either not feas. 
ible andlor cannot ethically be conducted under the FDA's regulations for adequate and well 
controlled studies in humans. (See 21 CFR Sec, 31221(2)(b).) DoD presented a proposal to the 
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FDA's Vaccines and Related Biological Products Advisory Committee to use animal efficacy 
data as evidence demonstrating the efficacy of the Pentavalent Botulinum Toxoid (ABCDE). 
The Advisory Committee recommended that the FDA accept DoD's proposed animal smrogate 
data for licensure of the Pentavalent Botulinum Toxoid (ABCDE). The FDA drafted a proposed 
rule that allows the use of animal efficacy data for those products that either cannot be tested 
ethically in humans or it is unfeasible to test. This proposed rule has been published in 1he 
Federal Register [Federal Register: October 5, 1999 (Volume 64, Number 192}]. 

Medical NBC defense products are thoroughly tested and evaluated for their safety in 
accordance with FDA guidelines before.administration to any personnel. All medical products 
must be safe to use and not degrade operational performance. In cases where adverse effects are 
known or possible. a decision must be made-and a risk accep~f tbe potential effects of a 
medical product versus tbe catastrophic effects of NBC \Wllpons. Even in those ~ where 
efficacy could not be studied in human clinical trials, the safety profiles of the products are well 
delineated In many cases, the safety is well understood because the medical products have been 
widely used to treat other medical conditions. (The anthrax vaccine has been licensed and used 
since the 1970s to vaccinate veterinarians, te:ittile workers., and others. The Pentavalent Botu~ 
linum Toxoid (ABCDE) was administered safely over 1 0,000 times to laboratory workers prior 
to its use for military personnel during the GulfWar. Various anti-emetics reduce the effects of 
radiological exposure have been used to treat cancer patients undergoing radiation therapy.) 
Several studies performed at the U.S. Army Medical Research Institutf: of Infectious Diseases 
demonstrated the efficacy of the licensed anthrax vacciue against inhalation a.nthiax in the mon~ 
key model. Rltesus monkeys were vaccinated with one or two doses ofthe licensed anthrax vac~ 

cmeand~~i~~;;;w;t~"th~·~~~~~~~~~;;~~~~~~m~o~f~amhrnx~~·~ili~e~~~ most virulent 
strain tested. In 
all these studies. 
the anthrax vac­
cine protected 
42 of 43 mon­
keys against in­
halation anthrax 
while none of a 
total of 14 con­
trols used in 
these experi­
ments survived. 

The acquisition 
life cycle of 
medical prod­
ucts developed 

Basl~: 

Rn.-

........... 
V...u """" .. ......,_ 
~ 
-·~ C!WN:I Efficacy 

by DoD is normally and 
managed in accordance with the guidelines found in DoD Regulation DoD 5000.2-R. However, 
since DoD also complies with FDA requirements, it also must follow the requirements of Title 
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21, Food & Drugs. Code of Federal Regulations for the manufacture, testing, and licensing of 
medical products. Figure 3~1 illustrates the correlation of FDA requirements for vaccine 
development with the requirements of DoD 5000.2-R forthe life cycle of product development 
in accordance with DoD acquisition policy. 

The medical NllC defeme research programs discussed in tlrls seetion an: divided into 
chemical, biological, and nuclear areas of research. Table 3-6 at the end of this chapter provides 
a summary of the medical NBC defense programs and the plarmed.modemization strategy over 
the next fifteen years. 

3.1.3 Medical CB Defense Rcgahmepts 

The Medical Program Sub-Panel (MPSP) of the Joint Service Integmtion Group (JSJG) 
was formed in 1998 to prioritize and integmte the Services' medical NBC defense requirements. 
The Principals and Action Officers bring significant medical expertise to the panel and have 
access to the considemble medical expertise across each individual's Service. Working with the 
ASBREM helps to assure program consistency and proper application of biomedical research 
dollars. Table 3~1 below is the farst prioritized medical requirements list produced by the MPSP 
in 1998/99; however, the list prepared for 1999/00 will include requirements to support the 
POMbuild 

A memorandum from the Principal Deputy Undersecret>ry of Defi:nse fur Acquisition, 
Tcclmology, & Logistics asked the JSIG to have the MPSP perform an expeditious review and 
assessment of smallpox vaccine requirements. This review addressed «several threat scenarios 
including major theater war, a regional contingency, itild CONUS and OCONUS terrorist 
attacks." This review resulted in a signifiCant increase in the troop-equivalent dose requirement 
for the smallpox vaccine. 

Table J..l. CB Defense Prioritized Medical Requirements ..... R ulrement 
I Diagnostic Kit for Biological Agents and Joint Bio!ogk:al Agent Identification and 

DiaMOSis Swrem (DKBWAIJBAID) . 

2 Nerve Aunt Antidote Dclivcrv SVI!tem INAADS Mlllri-chambenldAuloiNec!Dr 

3 Smallpox Vaccine 

4 Clostridium botulinum Toxin CCBTI Medical Defense SYStem 
s Tularemia Vaccine 
6 Venezuelan Eau.ine Encet~haknm liti~ (VEEl_vaccinc 
7 ToPical Skin Protectanl 

• o-F ever vaccine 

' Chemical Biolo!Ucal Protcdive Shelter CBPS Syatcm 

10 Cvwtide Pretreatment 
II Botulism Immune (F(ab')2) Globulin Heotavalent, EQuine 

12 Pentavalent Botulism Toxoid 
13 Type FBotulismToxoid 
14 Chemicany Protectedi~loyable Medical Syst~~Chcmically Hardened Air-

transportable H~ital CP-DEPMEDSICHATH 
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3.1.4 Reducing Reliance on Research Animals 

In accordance with the FY95 National Defense Authorization Act, which directed DoD 
to establish aggressive programs to reduce, refine, or replace the use of research animals, the 
JMCBRDRP utilizes and develops technologies that will reduce reliance on animal research. In 
FY99, the JMCBRDRP employed computerized molecular modellng. computer predictions, in 
vitro cell cultures, a cell-free reaction system, an in vitro model ofhwnan skin, and a lipid bi­
layer system to replace the use of animals when possible. All research proposals that use animals 
are evaluated by a statistician to ensure that the minimum number of animals required to obtain 
scientific validity are used. Animals lower on the phylogenetic scale (or the least sentient 
species) are used if the selection wm permit attainment of the scientific objective. Additionally, 
all procedures that might cause pain or distress in laboratory animals are reviewed by a veter­
inarian with expertise in laboratory animal medicine to determine the procedural modifications, 
analgesics and/or anesthetic regimens to be incorpomted to minimize pain or distress. Detailed 
protocols are comprehensively reviewed and approved by an Institute Animal Care and Use 
Committee before experiments are initiated; the small percentage of protocols which specifY the 
use of primates undergoes further scrutiny at the USAMRMC Animal Use Review Oft"tc:e. 
Policies and procedures of the Association for the Assessment and Accreditation of Laboratory 
Animal Care- International are rigorously enforced and followed. DoD policy states that animal 
use will be conducted in full compliance with the Animal Welfare Act and that animals are to be 
used in research only when scientifically acceptable alternatives are not available. 

3.1.5 Medical Program Organization 

Chemicai!Biologica}. The U.S. Army is the Executive Agent for the 1oint Medical 
Chemical and Biological Defense Research Program (JMCBRP) as prescribed in DoD Directive 
5160.5 and, as such, is the lead requirements coordinator. The JMCBRP integrates DoD inp 
house and external efforts. The Joint Technology Coordinating Group (ITCG) 3 (Medical CW 
Agent Defense) and .JTCG 4 (Medical BW Agent Defense) of the Armed Services Biomedical 
Research Evaluation and Management (ASBREM) Committee are responsible for the programs' 
joint consolidation, coordination, and integration. The ASBREM Committee maximizes 
efficiency by coordinated planning, and minimizes unnecessary progtam overlaps and costly 
materiel retrofits. (The integration of program management and oversight of medical and non­
medical NBC defense programs is described in Chapter 1 .) The Army Science and Technology 
Base Master Plan, the Defense Technology Area Plan, the Joint Nuclear Biological Chemical 
Defense Research, Development, and Acquisition Plan, and the Medical Science and Tech­
nology Master Plan are the program drivers for the cbemical and biological researeh programs. 
The Joint Service Integration Group (JSIG) established a Medical Program Sub-Panel (MPSP), 
which is the user representative from the medical commWJity, to establish and direct joint service 
NBC medical defense program requirements. The science ancl technology base is managed 
through the development and execution of Defense Technology Objectives (DTOs). The 
predevelopment program (basic research. exploratory de-v<elopment, and concept exploration and 
definition) is directed by the U.S. Army Medical Research and Materiel Command 
(USAMRMC) through its lead laboratorie5 for medical chemical defense, biological defense, and 
infectious disease research. U.S. Army Medical Research Institute of Chemical Defense 
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(USAMRJCD). U.S. A:mr; Medical Research Institute for Infectious Di...,.. (USAMRllD), 
and Walter Reed A:mr; Institute ofResearch (WRAIR), respectively. The advanced develop­
ment program (Program Definition and Risk Reduction [PDRR]) and Engineering and Manufac­
turing Development (EMD) for medical chemical defense products is directed by the U.S. Army 
Medical Materiel Development Activity (a USAMRMC asset). The advanced development 
program (PDRR and EMD) for medical biological defense products is directed by the Joint 
Program Office for Biological Defense (JPO-BD). The Joint Vaccine Acquisition Program 
(JV AP) is an ACAT D program under !PO-BD to transition candidate biological defense 
vaccines from research laboratories to the Prime Systems Contractor for the development, 
testing, licensure, production, and storage of vaccine stockpiles. 

Nuclear. The study of the medical and biological effects of ionizing radiation is per· 
fanned by the tri-service Armed Fora:s Radiobiology Research Institute (AFRRl). AFRRI pro­
grams are integrated into other DoD in-house and external efforts under the cootdination of the 
ASBREM. JTCG 7 (Medical Radiological Defense) of the ASBREM Committee is responsible 
for program cocsolidation, coordination, and integration. Specific requirements and program 
tasking for AFRRl research comes. from the individual services, Joint Staft: and the Defense 
Technology Objectives (DTOs) through the authority of a Board of Governors (BOG) with 
funding fiom the Director, Defense Research and Engineering. AFRRI is under the administra­
tive control of the Uniformed Services University of the Health Sciences. Members of the 
AFRRI BOO include representatives of Under Secretary of Defense for Acquisition, Technolo­
gy, and Logistics, the Assistant Secretary of Defense for Health Affain, the Surgeons General of 
the Army, Navy, and Air Force, and the Deputy Chiefs of Staff for Operations of the Army, 
Navy, and Air Force, or their designated representatives. Major inputs to AFRRI research 
requirements are driven by the biennial Anny Specific Milital)' Requirements compiled by the 
U.s. Army Nuclear and Chemical Agency. 

3.2 JOINT MEDICAL CHEMICAL DEFENSE RESEARCH PROGRAM 

The mission of the Joint Medical Chemical Defense Research Program (JMCDRP) is 
preserve the health, safety, and combat effectiveness of warfighters by timely provision of 
medical oountenneasures in response to joint service chemlcal warfare defense requirements. 

3.2.1 Goal! 
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The goals of the JMCDRP are the following: 

• Maintain technological capability to meet preseot requirements and counter future 
threats: 

- Determine sites. mechanisms of action and effects of exposure to CW As. 
- Exploit neuroscience technology and dennal pathophysiology to identify 

mechanism of action of CW As. 
- Identify sites and biochemical mechanisms of action of .medical countermeasures. 
- Exploit molecular biology and biotechnology to develop new approaches for 



medical countezmeasures. 
- Exploit molecular modeling and quantitative structure-activity relationships 

supporting drug discovery and design. 

• Provide individual-level prevention and protection to preserve fighting strength: 

- Develop improved prophylaxes, pretreatments, antidotes, and thernpeutic 
countenneasures. 

- Develop skin protectants and decontarninants. 
- Identify factors that influence safety and efficacy properties of candidate 

countenneasureS. 
- Develop and maintain prefonnulation, formulation, and radiolabeling capabilities. 

• Provide medical management of chemical casualties to enhance survival and expedite 
and maximize retum to duty: 

- Develop concepts and recommend therapeutic regimem and procedures for the 
management of chemical casualties. 

- Develop diagnostic and prognostic indicators for chemical carualtics. 
- Provide education on medical management of chemical casualties. 

3.2.2 OblectiVfS 

The objectives of the JMCDRP differ with the varying threats: 

• For vesicant Cor blister) agents, the objective is to develop a pathophysiological database 
on vesicant chemical agents and a working hypothesis on how damage occurs at the cel­
lular level. Used with associated technologies, this approach will enable the fonnulation 
of definitive pretreatment and treatment strategies, and is expected to produce a realistic 
concept for medica] prophylaxis, immediate post-exposure therapy, and topical protec­
tion. Alternatively, in dealing with liquid agent threat, reactive topical skin protectants 
(rTSPs) can be developed that will protect the skin and simultaneously detoxifY the 
agent. 

• For nerve agents, an objective is to field a safe and effective advanced anticonvulsant 
nerve agent antidote superior to the CWTently frelded anticonvulsant (diazepam). The 
advanced anticonvulsant will be more water soluble, will terminate seizures more 
quickly, and will prevent seizure-induced btain damage and subsequent behavioral 
incapacitation. Another objective is to field an advanced pretreatment effective against 
all nerve agents based on physiological scavengers such as the human enzymes ]?utyryl­
cholinesterase (BuChE) or carboxylesterase (CaE). Ideally the prophylactic would not 
require any follow--on treatment, and would have no adverse side effects. These naturally 
occurring enzymes, as well as acetylcholinestemse, are targets for nerve agents. Through 
bioengineering efforts, human BuChE and CaE have been mutated to forms that are nDt 
only less susceptible to inhibition by the nerve agents, but have the added capability to 
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catalyze nerve agent breakdown. Another potential chemical warfare agent scavenger is 
human paraoxonase. This enzyme also is being bioengineered to make it more effective 
and decrease the time it takes to destroy nerve agent. 

• For blood RimJis. the objective is to examine the safety and efficacy ofmethemo:globin­
fonnen. or mlfide donors for cyanide pretreatment 

• For res_piratory agents, the objective is to develop prophylaxes and therapies by 
understanding pathophysiological changes after agent exposure. 

3.2.3 Threats. Countenneyures. Teclmi£al Barris:rs. and Aceomplishmenh 

The chemical warfare threats and countermeasures, as well as chemical defense research 
and development technical barriers and accomplishments, are outlined in Annex D 
(Section D.l). Countermeasures and diagnostic techniques for chemWal weapons are shown in 
Table 3-2. Critical issues of medical chemical defense include the ability to protect U.S. 
warfigbters from the very rapidly acting nerve agents and persistent vesicating agent5 as well as 
choking agents and respiratory agents. New threats are also emerging. The effectiveness of 
CUI'Ient therapeutics against novel threats is a current countermeasme under investigation. 

Table 3~2. Medk:al Cbemkal Defense Countermeasures and Diaguostic-Tethnlques 

• Chemiclll WDrfare Apt (CWA) St:!ilW!ttgel'$ - Human enzymes that have been genetWaUy engineered to 

destroy nerve agents ere being developed 1115 11m-e agent Benvensen. 

• Adwmced AlllkonVlll.Mnt- Benzodiazepines that are water soluble and long a~:ting ar= bciug evalvaied for 

I· 
j• 
• 

l:{)fltrol of nerve agent-induccl ~eizure activity. 

Rettctlve TD{JiCIII Skin PI'OtectJmt- .Reacti11e barrier cre3ms are being developed that can no! only prevent 
penetration of CWA but will also destroy thl:m. 

Allti~nk!ilnis- Countermeasures that provide reductioo in mustard-induced edema, eomeal opacity, and 
dermal histopathology are being evaluated. 

Effects <if upo~~~rt IQ non-lethal levds ofCWA --lhe probability and severity of chronic medi~:al effects of 
single and multiple low-level e~res to CWA are being evaluated. 

• Novd Threilt Agents .Cum:nt medical regimens used for protection against the conventional nerve: agents 
are being evaluated as a countermeasure for novel th!"(:at agents. 

• Cyanide CrNlnunaeasures -Methemoglobin fonners and sulfide donors arc being evaluated roc safety and 
eff!eaC)' as pretreatments for cyanide tn1oxication. A non-invasive methemoglobinfl:yanich: roonitor is being 
transitioncd for 4evelopment. 

• Chemklll Gwl•lty M•nDgRJJUJ~t. Technologies to assist in tm diagnosis, progDI)Sis, and manssement of 
cltomical casualties are being developed. 

• llespinrtDry Age~rt /njmy-Mechanii!JIS of respiratory agent injury are being determined and medical 
countermeasures for respiratory agent C<lsuailies arc being developed. 
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3.3 JOINT MEDICAL BIOLOGICAL DEFENSE RESEARCH PROGRAM 

The mission ofthe Joint Medical Biological Defense Research Program (JMBDRP) is to 
develop medical coontenneasures to protect U.S. forees and thereby deter, constrain. and defeat 
the use of biological agents against them (DoD Directive 5160.5, May 1985). The program is 
direeted against agents of biological origin that are validated military threats. A primary concern 
is the development ofvaccioes, drug thempies, and diagnostic tools, and other medical products 
that are effecti'Ve agains.t agents of biological origin. 

3.3.1 !l!!!!! 

Goals of the JMBDRP include the following: 

• Protecting U.S. forces' warfighting capability during a biological attack. 
• Reducing vulnerability to validated and emerging threats by maintaining a strong 

!Wmolcgy base. 
• Providing education on medical management ofBW casualties. 

3.3.1 Objtttivss 

In accomplishing the goals of the JMBDRP, efforts are focused on three objectives: 

• Maintaining technological capability to meet present requirements and counter future 
threats: 
~ Determine sites. mechanisms of action, and effects of exposure to biological 

warfure agents with emphasis on exploitation of molecular science. 
- IdentifY sites and biochemical mechanisms of action of medical countenneasures. 
- Exploit molecular biology and biotechnology to develop new approaches for 

medical countermeasures. 
w Exploit molecular modeling and quantitative structure-activity relationships 

supporting drug discovery and design. 

• Providing individual-level prevention and protection to preserve fighting strength: 
- Develop improved vaccines, pretreatments, antidotes, and therapeutic 

countenneasures. 
- Identity factors that influence safety and efficacy properties of candidate 

countermeasures. 

• Providing training in medical management of biological CBSWillies to enhance survival 
and expedite and maximize return to duty: 
- Develop concepts and ~mmend therapeutic regimens and procedure:~ for the 

management of biological casualties. 
- Provide education on medical management of biological warfare casualties. 

One of the key efforts to achieve the goals and objectives of the medical biological 
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defense program has been the protection ofU.S. forces against anthmx- a deadly biological 
warfare agent. This is being accomplished through tota[ force vaccination against anthrax. as 
described in Table 3-3. 

Table 3-3. Anthrax Vacclne Jmmunization Program (A VIP) 

Detailetllnformation on the A VIP may be found on the internet at hUp;J,Iwww,anthta!C.osd.mUI 

This web site proWies detailed account on the natura of threat from anthrax (Bacillus 
anthracls), description Of !he vaccine, explanation of U.S. policies regarding blologfcal defense 
vaccines, U.S. policies regarding !he anthralC vaccine, immunization schedule, Information on 
adverse event reporting, and other information related to the A. VIP, 

As of January 27, 2000, approximately 399,542 members of th9 U.S. Anned Forces have 
received at least their initiaf vaccination and more than 17,066 have comple~ed the 6-shot 
series. The total force Is scheduled to have received the entire serles of six shots 2005. 

The JMBDRP mponds to n:quirements from the DoD as identified in lbc Joint Service 
Agreement on Biological Defense, the Joint Warfighting Science and Technology Plan, the 
Defense Technology Area Plan, the Defense S&T Strategy, and DoD Directive 6205.3, 
"Biological Defense Immuni:mtion Program". 

Highly sophisticated technology base efforts for medical biological deftmse hold the 
promise of yielding important new products to protect our troops agaiDst a wide range ofbio~ 
logical threat agents. These products include rnulti·agent vaccines that will reduce costs of 
vaccine production and simplify immunization schedules, and a common diagnostic system that 
can be deployed at forward sites to rapidly analyze clinical samples for the presence of biological 
warfare agents as well as infectious diseases of military importance. The development of these 
producnl, as well as the complementary teclmology·based research and development to enhance 
and expand these capabilities and to identify and develop new capabilities, is also being 
supported by coJiaboration with other agencies, including the Defense Advanced Research. 
Projects Agency (DARPA) and the Department of Energy (DOE). 

Projects and technologies shared with the DOE are related to the strengths of DOE lab­
oratories in developing advanced technologies in order to enable rapid detection of and response 
to a chemical or biological incident While DOE focuses internal technology development efforts 
on the domestic threat, they actively support the DoD< The work spans DNA sequencing and 
biodetection to modeling and simulation, collaborating on projects such as :c..ray crystallography 
and nuclear magnetic resonance imaging ofBW agent antigens. The DNA sequencing efforts 
have led to advances in developing "lab on a chip .. diagnostic technology for several BW threat 
agents, DOE is not involved in protection and treatment of personnel, but they are assisting 
DoD with drug/chemical database sea.n::hes with the intent of identifying novel inhibitors of 
pathogens. 

The DARPA BW defense program includes collaborating with USAMRMC on new plat­
forms to enhance delivery and effectiveness of multi-agent vaccines (for example. stem «lis gen­
etically programmed to express antigens sequentially in order to provide automatic boosters in 
the body). Multi-agent vaccine!i are similar to the measles~mumps-rubella vaccine administered 
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to children except that the technologies being explored for producing these new vaccines are 
more advanced, relying on bioengineering technologies such as naked DNA and the replicon­
based delive:ry sy5tems. Research within USAMRMC in both the naked DNA and replioon 
approaches iS advancing rapidly with demonstration of a multi~agent vaocine planned for FY03. 

Bioengineering techniques are also being used to prepare a variety of recombinant 
vaccines against single threat agents that will be produced without the need to grow the actual 
threat agent during the vaccine production process. Several recombinant _vaccines are sc~eduled 
to be fielded over the next l 0 years. 

Development of a common diagnostic system is proceeding with the adoption of rapid 
nucleic acid analysis methods. Three configurations of portabl.e instruments using common 
polymerase chain reaction {PCR) chemistries were demonstrated for the identification of bio-­
logical warfare agents and naturally occurring infectious diseases. With these tools, laboratory­
based identification of infections will be made much faster (less than 30 minutes) and farther 
forward than is now possible. The development of technologies for common diagnostic systems 
is jointly supported by DARPA 

The JMBDRP includes the following areas of research: 

Pre:exposure Countermeasures: This area involves prophylactic measures undertaken to pre­
vent illness and injury associated with expGS'Urt to bacterial, vira~ and toxin threat agents. The 
primary focus of pre-exposure therapy is efforts to produce effective vaccines. The roles of 
various factors in stimulating cel!ular and humoral immunity are determined through study of 
specific genes or propertieS of threat agents. This knowledge provides tools for development of 
second-generation recombinant or multi-agent vaccine candidates as well as pretreatment 
therapies to intervene in the pathogenic effects of threat agents. 

Post:exposure Countenneasures: Research efforts in this area are focused on developing safe, 
effective treattnents to alleviate disease or injury associated with exposure to bacterial, viral, or 
toxin threat agents. Therapeutic measures may involve administration of antimicrobials, anti­
toxins or generic compounds formulated to intervene at the pathogen's site of action. The 
knowledge necessary to develop such products requires in-depth resean::h in the basic patho­
genesis and physiology of the BW agents. These analyses will afford resean:hers tools to create 
a universal approach in treating post.exposure casualties of a BW attack. 

Diagnostics: Diagnostics research involves the investigation and evaluation of sensitive and 
specific methods for detection of infectious organisms, toxins, antigens and antibodie11 in 
biological materials to include the application of nucleic acid probes or synthetic antigens. Rapid 
identification tests and diagnostic methods for the assay of toxins, metabolites, and analogs in 
clinical specimens are major goals of this program area. 

3.3.3 Threats. Countermeasures. Tetbntcal Barriers. and Accomplishments 

A biological threat agent is defined as an intentionally disseminated living microorganism 
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or toxin that can cause disease or death in humans, animals, or plants. Threat agents include a 
broad range of microorganisms (bacteria, rickettsiae, and "iruses) and toxins of biological origin. 
Biological weapons are easy to make, difficult to detect, and can be very effective. Defense 
against this class of weapon is difficult, particularly when biclogical agents can produce casual~ 
ties over an area of thousands of square kilometers. Biological agent<; could also be used with 
devastating effect in combination with nuclear, chemical, or conventional weap:ms. 

Countenneasures and dia~ostic techniques for biological weapons are shown in Table 
3-4. Critical elements of medical biological defense include the ability to protect U.S. forces 
from BW agents. to mpidly diagnose (in clinical specimens) infection or intoxication ftom 
agents, and to treat casualties. Currently, the most effective countermeasure is pre-deployment 
active immunization. Future threats, ~er. may involve genetically engineered biological 
weapons that may be easily produced, highly lethal, difficult to detect, and xesistant to 

conventional therapies. 

The current JMBDRP includes the following research areas for the development of 
medical countermeasures: 

• Characterize the biochemistry, molecular biology, physiology, and morphology ofBW 
threat agents. 

• Investigate the pathogenesis and immunology of the disease. 
• Determine the mechanism of action of the threat agent in an animal model system. 
• Select antigen(s) for candidate vaccines. 
• Develop and compare potential vaccine candidates and characterize their effects in 

animal models. 
• Establish safety and efficacy data for candidate vaccines. 
• Develop medical diagnostics to include far forward, confirmatory, and reference lab. 
• Develop chemolimmunothetapeutic agents and preparations. 

Technical shortcoming in the private sector include (1) the lack ofhigh.Ievel biological 
containment (BL-3 and BL-4) laboratory facilities to support biological defense resean:b, and 
(2) scientific expertise in biological defense. These factors restrict the depth of expertise, 
facilities, and support available. A recent redress of funds and authorizations over a six year 
period (FY99-05) will be~ for DoD facility upgrades and to maintain seientifie and 
technological expertise. 

Details of the biological warfare threats and countermeasures, as well as biological 
defense research and development technical barriers and accomplishments, are presented in 
Annex D (Section 0.2). 
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Table 3oo4. Medical Biological Defense Countermeasures and Diagnostic Techniques 

VACCINES 
• Ki11ed- killed or inactivated microorganism that is incapabl~ ofrcp!icatingbut stimulales immunity. 
• Live, attenu11ted - live organism, geneticW\y B<:lectcd not to cause disease but able to stimulate 

immllllity. 
• Toxoid- toxin protein treated to inactivate its toxicity but retains its ability to stimulate immunity. 
• Recombinant -gene coding for a protein timt stimulates specific immunity to a BW agent is inserted 

into biological wctor for production. Protein maybe prol)ucell in high yields through bioengineering. 
• Deoxyribonucleic Add (DNA) -section of DNA that codes for protein that stimulat=s 5peeifi.c 

immunity to 6 BW agmt. DNA pmduc:cs the desired protein in recipient which Btimulates immunity. 
• Polywllenr- mixture of antigens tltal: protects against a number of different BW agents. 
• Vecrored -carrier organism bioenginecred 10 confer immunity against an unrelated BW agent or 

multiple agent$. 

ANTIBODY (ANTISERUM, ANTITOXIN) 
• HetertJ/ogmu -antibodies collected fmm animak (l.e., different species than the recipient) repeatedly 

immunized against 1M BW threat These antibt:ulies must be treated to reduce the human immune 
response ro them (serum sickness). 

• Homologous~ antibodies of human origin (i.e., same species as the recipient) that piOYide protective 
immunity against the BW threat. These antibodies are not prone to stimulating serum sickness. 

• M011oclonaf - a cell culture technique for producing highly specific antibodies against a disease 
agent. 

• Blormgln.eered- antigen binding site on tllc variable portion of an alltl"body elicited in a nonhuman 
system is C<l!Wined with the nonvariable portion of a human antibody to produce a "humanized'' 
antibody. 

DRUGS 
• i{ntibiotic!l-VCf'J effective against bacteria, but are incffeetive against viruses and toxins. 
• A~ttiYJral COIJipOWid!: -Promising drugs in development by the pba~ticlll industry are being 

evaluated againsr biological threat vil:llSI!s 
• Others - compounds that offer new possibilities for protecting against and ~ling exposure to BW 

agents (such as drugs to treat toxins or nOllspecific treatmen!S ;uch as immunomodullltors.) 
DIAGNOSTIC TECHNOLOGIES 

• lmmflftO/ogtcal techno1og/D - These tests rely on antibodies for d~g lhe presenc::e of proteins 
associated with the BW agent. 'fhey are easy to use, oompact, rapid (minutes}, and require little 
logistic support. 'fhi.s ~hnology is currently used in out-parient clinics and doctor's offices. 

• Nucleic r;ci4tecfmologies- nucleic aeid tests, specifienlly the poJymerue cllain rcadion (PCR). rely 
on segments ()f genes unique to BW agents to de!el:t the presence of tbDse agents. These tests are 
extremely sensitive and' specific, but WTmltly require more support to perl'onn. 

3.3.4 Defense Advanced Research ProJects Agency <DARPA) Prognuns 

h one of the major program areas, DARPA is pumling the demonstration and 
development of new biological warfare defense capabilities. Major thrusts include real-time 
(environmental) sensing (described in Chapter 2); medical countenneasures (developing barriers 
to prevent ently of pathogens into the human body and developing pathogec countermeasures to 
block pathogen virulence and to modulate host immune response)~ A.d.vanced Medical 
Diagnostics for the most virulent pathogens and their molecular mecbanlsms; and Consequence 
Management Tools. 
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Mectical countermeasures research includes: {1) multi-agent therapeutics against known, 
specific agents, and (2) therapeutics against virulence pathways (mechanisms of disease) shared 
by broad classes of pathogens. Specific approaches include modified red blood cells to sequester 
and destroy pathogens, modified stem cells to detect pathogens and to induce immunity or 
produce appropriate therapeutics within the body, identification of virulence mechanisms shared 
by pathogens, development of novel therapeutics targeting these mechanisms, and efficacy 
testing in cell cultures and animak. · 

Early diagnosis is key to providing effective therapy against BW agents since many of 
these agents cause early nonspecific flu-like symptoms. The goal of the DARPA Advanced 
Medical Diagnostics thrust is to develop the capability to detect the presence of infection by bio­
logical threat agents, differentiate from other significant pathogens, and identifY the pathogen, 
even in the absence of recognizable signs and symptoms (when the pathogen numbers are low). 
Specific accomplishments are listed in Annex D. 

Mission effectiveness requires rapid, correct medical responses to biological threats. The 
objective of the Consequence Management thrust is to provide comprehensive protocols to pro­
tect or treat combatants by using current and emerging biological countenneaswes. It w:ill pro­
vide accelerated situational awareness for biological agents events by detecting exposure to 
agents through an analysis or casualty electronic theater medical records, and wilt locate and 
detennine the most effective logistical support for providing appropriate treatment and 
pathogen-specific resources required to mitigate effects of the attack. 

3.4 MEDICAL NUCLEAR (RADIOLOGICAL) DEFENSE RESEARCH PROGRAM 

The mission or the Medital Nuclear Defense Research Program (MNDRP) is to conduct 
research in the field of radiobiology and related matters essential to the support of DoD and the 
Military Services. The sole repository of defense radiobiology expertise is AFRRI. 

3.4.1 Goals 
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The goals of the MNDRP are the following: 

• Understand the pathological consequences of radiation injury in onier to guide 
development of pharmacological agents for mitigating injwy. 

• Develop medical countermeasures for acute, delayed, and chronic mdiation injury. 
• Develop and test prophylactic drugs to reduce the adverse health consequences of 

sublethal radiation exposures. 
• Identify biological markers and develop rapid assay systems to USC$ radiation injury 

under field environments and enhance medical maoagement of ntdiological casualties. 
• Quantify and build into casualty prediction models the motbidity and mortality due to 

combined exposure to ionizing radiation and infectious disease or chemical agents. 
• Sustain combat capability, increase survival, aJJd minimize short- and Jong-tenn 

problems associated with ionizing radiation when combined with other mass casualty 
weapons or battlefield sttessors such as traumatic injucy and endemic disease. 

-·- --------------------
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3.4.2 Obiectives 

The primary objective of this research group is to address the major aspects ofmiJitaiy 
operational requirements for dealing with radiation injuries. A nuclear threat agent is any weap­
on that causes detrimental medical effects by either direct external irradiation or by internal 
contamination with radioactive material. These agents include radiation dispersal weapons. 
which scatter radioactive material With conventional explosives; deliberate area contamination; 
destruction of a nuclear power plant; improvised nuclear devices; and traditional nuclear weap­
ons. Operational requirements include programs in casualty management. medical radioprotec­
tants to diminish radiation injury, mediqtltherapeutic regimens. biodosimetry, combined NBC 
injury effects and its mitigation, maintenance of performance, and radiation hazards assessment 

3A.3 Threats. Countermeasures. Technical Barriers. and Ac:complfsbments 

The deployment of a relatively low-yield nuclear device is increasingly possible by a 
terrorist group or third-world country. lf counterproliferation and intelligence efforts fail to 
deter deployment, medical ~emediation of casualties must be available. Such a device would 
most likely be utilized against either a military installation or a political target (e.g .• the seat of 
government, large population center, or commercial port city). In such a scenario, citizens 
outside the immediate lethal area would be exposed to the prompt radiation of the initial 
explosion as well as to chronic exposures resulting from the residual radioactive fallout. 

The nuclear weapons inventocy of current adversaries is thought to he small, but if a 
weapon is used for military advantage, concomitant use of biological or chemical weapons 
should be anticipated. Rarliation dispersal events could include the destruction of a nuclear 
reactor, intentional contamination of a battlefield witt. nuclear waste, or dispersal of radiological 
materials in a terrorist car bomb attack involving conventional explosives. Most casualties in 
these scenarios would suffer non-lethal doses of external irradiation. This would complicate the 
management of their conventional injuries and could cause internal contamination with 
radionuclidell. Prompt effects of moderate- to high-dose radiation injury diminish the soldier's 
ability to fight and survive. Effective radiation countermeasures must protect the soldier from 
performance decrement and simultaneously dimin.ish lethality and the long-tenn health effects of 
mdiation injury. Prophylactic and therapeutic applications of novel pharmacological agents will 
increase survival and diminish morbidity ofindividual soldiers wotmded by radiation. A researob 
program to understand molecular and cellular damage induced by radiation is needed to 
determine the best medical cmmtermeasures for the newly arising radiological threats on the 
modem battlefield. Table 3-5 presents an overview of countexmeasures to radiological exposure 
and research accomplishments during FY99. 
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Table J..S. Medical Nuclear Defense Countenneasures 
PRETREATMENTS 

Single agents: Injectio1111 of androstene steroid, vitamin E andlor amifostinc (Eibyollt) enhance lllll'Vival of 
acutely irradiated laboratory animals. 

Mwlti4rug combinations: Enhanced SUNivability bas been shown in animal models using pmrtatmems 
(e.g., androstene steroids, amifostine, etc.) followed by po5texposure cytoldne trea.tmen!S. Sustained and 
effective delivery of prophylactic ~gs was demonstmted in allimaf modefs Ullin& implanted capsuk:s. 
These are sing!: agents used in ronsecutive manner. 

MEDICAL THERAPIES 
Blood Form(ng Cell Stilllllltmlr: Granulocyte colony stimulating factor (G-CSF, Neupogeatl} grmmb:yte­
macrophage colony stimulating fac:tor (GM-CSF, Le~kineCI>) lw.w: been demonstrated to be highly effectiw: 
in restoring the immune competence of the bone marrow and allowing 9UrYival from radiation injuries 
previously considewd lethal. The cytokine thrombopoietin bas betn developed as a thetapeutic agent and 
is un®rgoing further trials as a platelet-fonnation stimulant. lnterleukln 11 (IL-11, Neumega~ bas 
moderate thromlwpoietic activity and is CU!'mlt!y available for human use. 

lhoad Ronge Cellular Recavery Srimulants: Res~arch amtinues into biologically stable wmpounds lhlt 
stimulate reta~l)' of mu/tipJe ltematopoictic cell lines. 
Sltscepllbllity to J'ffeclioiU Agents and Efficacious Therapy: Research continues to assess stt5eeptibility 
and resistan«= to infcetious agco!S in amjunction with usc of prompt and cbrw.ie 3\lblelhal imldiation. 
and to develop combine<! modality therapies that attack microorganisms and enhance imatc immune 
response in irradiated personnel. A significant reduction in mortality was shown· in animal models using a 
clinical support protocol based on antibiotic and platelet trnnsfasi.on regimens. 

DIAGNOSTIC TECRNJQUES 
Biodvslmslry and Dose ..ilssemnent: No dose-assessment method o1her than individual physical 
dosimeters is cunently available to deployed soldiers. Automated chromct10me dicencrornerie analysis was 
developed and C~:~uW be made deployable to the Echelon 3 medical ~ leveL More rapid analytical 
methods and new biological mwkeriarc being evaluated. 

CHEMICAL AND BIOLOGICAL WARFARE CONSEQUENCES WITH RADIA.TION 
lnaeased lethahty of biological weapons afte1·low level irradiation: Ongoing studies indicate even low 
sublethal levels of radiation will markedly increase susceptibility to in!mion by apns of biological 
warfare. Existit!g data suggest synergistic consequences of mustard and nerve agems under combined 

sure with iunizi radiation. 

Significant progress has been mnde in prophylactic and therapeutic measures that will 
reduce mortality and morbidity in high-dose radiation environments. During the Cold War, the 
number of casualties resulting from the large--scale deployment of nuclear weapons would have 
easily ovCIWbelmed the medical assets of NATO forces. In the current threat environment, ade­
quate planning for medical response to a very limited nuclear attack is mandatory. While casu~ 
alty numbers from a nuclear detonation will still be large, countenneasures have been developed 
that will significantly limit the morbidity and the secondary mortality. These modalities will be 
particularly important in the likely stenario of terrorist use of:radiation weapons. If the attack is 
limited to one or, at worst, a small number of events, the ability to provide intensive, 
sophisticated medical and other support is highly credible because of the availability of 
uncompromised treatment/research centers and medical evacuation capabilities. 

Details of the radiological threats and countermeasures, as well as nuclear defense 
researoh and development technical baniers and accomplishments, are presented in Annex D 
(Section D.l). 
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3.5 MEDICAL NBC RESEARCH PROJECTION 

T~!e 3-6 presents a projection of the medical NBC defense programs and modernization 
strategy for the next 15 years. 

Table 3-6. Medical NBC Defense Programs and Modernization Strategy 
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3.6 MEDICAL REQUIREMENTS ASSESSMENT 
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JSSUBl DoD does not have a current approved mechanl.sm for llcenJure of 
t!bemlcal and biological defense medical products (i.e.. drags aud vaedaes) because 
legal and ethital constraints prevent adequate fuJI testing in bomans. 

SOLUTION: The FDA and DoD are working together to amend the Code of Federal 
Regulations to allow animal efficacy data to be used in lieu of large-scale hmnan cliDical 
efficacy trials. This mechaniw of licensure is vital to provide militmy service personnel 
with licensed products. This rule will also ~mblish requirements for licensure and allow 
the DoD to plan and conduct the appropriate studies to obtain product approval for the 
products planned for production and licensing. Requests for approval of each medical 
product will be reviewed on an individual basis. In some cases, hwnan efficacy may be 
detennined to some degree (e.g., the Topical Skin Protectant was tested against poison 
ivy extract in humans.) In other cases, human efficacy data will not be available. A 
proposal for the licensure of Botulinum Pentavalent Toxoid using the guinea pig as a 
surrogate nu'ldel in lieu ofhuman testing was accepted by a FDA Advisory Committee. 
The DoD is completing the clinical testing ofBotulinum Pentavalent Toxoid for sub­
mission ofthis data to the FDA. 

ISSUE: DoD Jacks FDA-Ucensed vaccines against BW threat &geDts. 

SOLUTION: DoD awarded a prime syslems contract to DynPort LLC. This contract 
establishes a single integrator to develop, license, produce, and maintain a stockpile of 
BD vaccines for protection against BW agents. DynPort LLC is required to obtain and 
maintain FDA licensure for all the vaccine products developed and produced under this 
contract by conducting clinical trials and establishing manutBcturing procc:durcs. 

The contract was awarded in November J 997 and begins with the development and 
licensure of three vaccines: Q fever, Tularemia, and Vaccinia, and the storage of the 
cum:nt unlicensed BD vaccine stockpile (IND products). There an: options for the 
development and licensure often other BD vaccines. which are programmed for 
development and licensure by FYIO. 

ISSUE: Anthru vaccine issues. Antbnx vac:cinatioa curreatly requires a primary 
series, sll dose regimen spaced out over the course of 18 montlu, wltb an IDDU&I 
booster to maintain immunity. 'fhe timetable for tile vaednatlon series makes it 
dlfllcult to complete before deployment of forces or to ensure that mobBe fortes, 
once deployed. are administered the proper regimen. 

SOLUTION: On 18 May 1998, DoD decided to systematically vaccinate all U.S. mili­
tary personnel against anthrax. Cun'ellt plans call for personnel serving in high 1bleat 
regions to m:eive vaccinations, wbich began in summer 1998. As ofDecmnb:r 1999. 
more than 383,000 military personnel have received shots of the anthrax vaccine. Total 
force vaccination is on schedule to be completed in 2005. This decision is crucial b 
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developing a strategy to maintain the industrial base capability for vaccine production. 

A fmn fixed price contract to purchase Anthrax Vaccine Adsorbed for the continued 
supply of anthrax vaccine was awarded, negotiated, and signed for a two-year period. 
DoD continues to work with BioPort to meet the more stringent requirements the FDA 
has imposed on all vaccine manufacturers. DoD has provided technical guidance on 
testing and evaluation and the auditing of quality systems. DoD conducted preliminary 
testing of a reduction of the dosage regime for Anthrax V a.ccine Adsorbed from six 
vaccinations to five over an l 8 month period. The results of thls study will be presented 
to the FDA in FY2000. For more information on the DoD anthrax vaccine program, visit 
"Concerning the Anthrax Threat .. on the Internet at http://www.anthrax.osd.mil/. 

ISSUE: There is no currently licensed manufacturer for t1le smallpox vacclne. 

SOLUTION: The United States retains approximately 10 million doses ofthe existing 
licensed vaccine. USAMRIID is oonducting research for th.e development of anti.vUal 
drugs for the treatment of smallpox. Additionally, DoD bas filed an investigational new 
drug (IND) application with the Food and Drug Administration to ensure continued 
availability of the Vaccinia Immune Globulin (VIG). This produet is necessary for 
treatment of rare adverse events that may occur after smallpox immunization. Also, 
research is rontinuing on the development of DNA and replicon vaccines as wc:ll as 
therapeutics, such as monoclonal antibodies, to replace VIG. 

ISSUE: Tbe effects on humans resulting from the exposure to low doses of 
cltemical agents. particularly organopbosphate (nerve) agents, are not dearly 
understood. 

SOLUTION: Beginning in FY%, DoD, in association with the Research Working 
Group of the Intera~ncy Persian Gulf Veterans' Coordinating Board, dedicated 
SS million to evaluate the chronic effects of low-dose level exposure to chemical agents. 
Studies are underway since 1 QFY97 to develop highly specifie and sensitive assays, 
preferably forward.odeployable, to detect and potentially quantify low.!evel exposure to 
chemical agents. These ongoing studies may also identify any long~lasting and toxic 
metabolites of chemical agents that could account for delayed and Jong.term health 
consequences. In addition, studies to look at the impact of possible genetic polymorph­
isms of cholinesterase enzymes upon individual response to nerve agents are underway. 
Additional funds have been committed and contracts are being awarded to evaluate 
potential cbrorric health complaints resulting from exposure to nerve agents. These 
contnlcts were begun !QFY98. In May 1999, the Department oflnfeose submitted a 
report to Congress entitled DoD Strategy to Address Low--Level Exposures to Chemical 
Warfare Agents (CWA.s). This report provided a review of the policies and doctrines of 
the I)q>artment of Defense oo. cl\emical warfare defense. Based on this review, DoD 
recommended no modiftcations to policies and doctrine, and that existing efforts were 
well designed to address the need, based on current scientific information. 
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ISSUE: Radiation exp&SUres below a level that cause acute effects predispose 
military personnel to injsry from other battlefield agents. The mapitude oftbls 
Interaction has not been fully evaluated. 

SOLUTION: Preliminary studies show that a sublethal dose of radiation causes 100% 
mortality when given to an animal exposed to a 40%-lethal dose: of B. onthracis spores 
(anthrax). Furthermore, sublethal doses ofradiatiori can abrogate by approximately 20% 
protective immunity against anthrax in vaccinated animals. Data is being developed in 
animal models across the spectrum C>f combined doses and B. DJflhraci.s, Venezuelan 
equine encephalitis virus or blistering agents that can be expected under operational 
~enarios, The data is subjected to standardized algorithmic analysis in order to 
extrapolate the consequences of combined exposures in humans and to build casualty 
prediction models. 

ISSUE: Tbe toXic charac:teristic:s of the novel threat ageats (NT As) are similar to 
the conventional nerve agents, and therefore, these NT As are recognized as a 
potential threat to the safety of our warfighters. However, Currellt medical 
eountermeatures do not provide rbe same blgh level of protect!on agaJost the NT As 
as they do agalust the conventional nerve agents. 

SOLUTION: Develop prophylactics, pretreatment, or therapeutics for tb.e NT As to 
reduce the likelihood that our adversaries will employ these agents. Basic pbarmaco­
k:inetic characteristics such as absorption, distn'bution, metabolism, and excretion of 
these agents are necessaey to determine the differences in the mechanism of action of the 
novel agents and the conventional nerve agents in order to develop effective 
countermeasures. 

ISSUE: Victims of a nerve agent attack may suffer sUeat seizures, i.e., without 
beba~ioral manifestations. In a battlefield scenario a medle may DOt know whether 
n unconscious victim should be given an anticonvulsant. Left uotreated, 
prolonged seizure activity tan produce irreversible neuronal damage and death. 

SOWTION: Develop a miniaturized hand held EEG system for use on the battlefield to 
detect seizure activity in unC<Jnscious victims. 

ISSUE: Nerve agents are a significant battlefield threat to the warftghter. 
Presently fielded antidotes are efficadous if admlnfstered promptly. However, 
some eJ.posure victims may go ioio prolonged status eplleptkus (SE) before beiue, 
discovered and treated with antidotes. Prolonged untreated SE wiD lead to 
development of irrevecsJble neuronal damage, severe Jntapacltadoa, and death. 

SOLUTION: Develop neuroprotective treatment that will prevent or significantly 
reduce seizure-iJlduced neuronal damage when administered one or more hours after 
seizure onset. 



Chapter4 

Nuclear, Biological, and Chemical (NBC) Defense Logistics Status 

4.1INTRODUCT!ON 

The overall logistical readiness of the Departmall of Defense's NBC defense equipment 
continues to improve. The Services have increased stock of most NBC defense equipment, and 
the overall Service requirements have decreased as a result of a smaller forec. Both factors have 
improved the overall DoD readiness and sustainment status. Asset visibility initiatives continue 
to increase the ability to manage what is becoming an increasingly joint collection of NBC 
defense end items and consumables. A number of items continue to pose a moderate to high risk 
challenge due to low inventories and continued modernization efforts, 

The DoD Chemical and Biological Defense Program jointly manages the research. 
development, and procurement of major end items of NBC defense equlpment. These items are 
funded through defense-wide funding accounts. Consumable NBC defense items are managed by 
the Services and the Defense Logistics Agency (DLA) in accordance: with Title X responsi­
bilities of the Services and their desires to manage their own operations and maintenaru:e funds. 
Under the provisions of Title X ofthe FY95 Defense Authorizatian Act, Service Secretaries are 
responsible for, and have the authority to conduct. all affairs oftheir respective departments 
including supplying. researching, developing, training, and maintaining equipment The existence 
of defense-wide (mther than Service-specific) funding accounts has ensured the joint integration 
of NBC defense programs. However, no defense-wide {that is, joint) funding mechanism exists 
for the NBC defense logistics area. Because of this, the joint NBC defense community is limited 
to tracking the status of the DoD NBC defense logistics readiness and sustainment program and 
making recommendations to correct funding shortfalls. 

The Joint Service Materiel Group (JSMG) coordinates NBC defense logistics issues. The 
JSMG, established by the Joint Service Agreement (JSA), works to ensure a smooth transition 
through the phases of NBC defense equipment life cycles. It is also charged with developing and 
maintaining an annual Joint Service NBC Defense Logistics Support Plan (LSP). This LSP 
fonns the basis for the analysis found later in this chapter. 

During the past year, increased focus by all Services and DLA on NBC defense logistics 
has visibly improved the overall program. Estimates are that the risk posed by weapons of mass 
destruction to early depfoyjng units and special operntions furces has been considerably reduced. 
Readiness short fulls have been identified and addressed to the degree that full sustainment 
through a one Major Theater War (MTW) scenario is reasonably assured. The ability to sustain 
a second nearly simultaneous MTW scenario is not fully assured, due to current and potential 
critical shortfalls of specific program areas. The Services are programming :funds for the FY02-
07 POM to specif~eally address these problem areas. Additionally, the services ·are formulating 
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doctrine, tactics, techniques, and procedures for domestic response to terrorist incidents 
involving weapons of mass destruction. An increasing emphasis on hwnanitarian and 
peacekeeping missions worldwide is an additional drain on NBC defense supplies and bas added 
to planning tactors. 

The Joint Chemical Defense Equipment Consumption Rates (JCHEMRATES) IV study 
was completed in November t99S.It was staffed to the Services in January 1999 and was 
validated and approved by the Services in March 1999. This study was sponsored by the .Joint 
Services Coordination Committee and executed through the U.S. Army Center for Army 
Allalysis (CAA). The goal of the JCHEMRATES study is to define the parameters of future 
chemical warfare scenarios and deterinine the consumption rates for consumable DoD chemical 
defense equipment. Using the current Defense Planning Guidance and Quadrennial Defense 
Report, the JCHEMRATES study developed consumption rates for the two MTW scenarios. 
These consumption mtes include both medical and non-medical chemical defense items for each 
Service and overall DoD roll-ups for both ~narios. They include both initial issue of chemical 
defense equipment and sustainment through the 120-day period. These rates form an important 
basis for determining future Service purchases and their readiness to go to war. The final report 
on the JCHEMRATES study was published in Apri11999. 

The JCHEMRATES IV study's two MTW requirement is not and should not be consid­
ered a pi"'CCIrement target. This study did not fully consider certaiD factors such as air transport 
into theaters of conflict or Navy fleet requirements for ships at sea. While the Services agree 
with the methodology and intent of the !:itudy, the study may require further refinement prior to 
becoming a fully accepted pl.anning tool. The MTW reqWrement does not consider peacetime 
training requirements, sizing requirements. full procurement to the entire active and Reserve 
forces, or the increasing number of peacekeeping mlssions in recent years. Tb.us, du: MTW 
n=quirement denotes a minimum planr~ing number, which if the total DoD invenloty drops 
below, may represent a critical shortfall for that particular item wbicb should be immediately 
addressed to avoid diminishing the force's NBC defense capability. Because of this limitation in 
the study, the Services have identified their total Service requirements as their procmement 
targets, wllile acknowledging JCHEMRA TES .as a necessary step in joint service management of 
the NBC defi:nse program. 

The Services continue to have issues regarding the accountability and management of 
NBC defense item inventories. Limlted asset visibility of consumable NBC defense items below 
the wholesale level remains a problem due to the lack of .automated tracking systems at that level 
(the exceptions being the Air Force and a nascent Marine Corps initiative). Tbis has lhe full 
attention of the senior NBC defense managers. The Total Asset Visibility (fA V) project is 
progressing toward addressing these problems in the long tenn, but is initially hampered by the 
uneven quality of inventory reporting. 

The Services still procure consumable NBC defense items through multiple, separate, 
and distinct funding authorizations, as discussed in Section 4.6 of this chapter. Each Service is 
addressing secondary item procurement policies independently. However, there continue to be 
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shortfalls of specific NBC defense items when measured against DoD requirements of a two 
MTW scenario. 

The process by which the Services and DLA fund and store war reserve materiel bas · 
been hampered by differing definitions, different deployment strategies, and a lack of validated 
requirements for jointly managed items. The Joint Service Integration Group (iSIG) may be 
tasked in calendar year 2000 to study Service concerns with JCHEMRA TES IV. Once those 
concerns are addressed, JCHEMRATES will create a solid foundation for providing a ~is for 
the common planning of future requirements. 

The JSMG initiated its fourth Joint Service NBC Defense Logistics Support Plan (I.SP) 
in August 1999. This report focuses on identifying the current on·hand stores of the Services' 
and DLA's NBC defense equipment, and matching these numbers against the requirements 
generated from the recently completed ftna\ JCHEMRA TES lV !rtlldy. The LSP' s aim is to 
identify the Services' readiness and sustainment capability, maintenance requirements, and 
industrial base issues in the area of NBC defense, The data call conducted for the FYOO LSP 
was used to develop the findings in this chapter. 

4.Z NBC DEFENSE LOGISTICS MANAGEMENT 

NBC defense logistics management remains in transition. The Joint NBC Defense Board 
has begun to exercise full authority in this area, and the JSMG, which reports to the Joint NBC 
Defense Board, has been charged with coordinating and integn.ting logistics readiness. The 
JSMG's role is to identify current readiness and sustainment quantities in the DoD NBC logistics 
area, with respect to the two MTW scenario outlined in the Quadrennial Defense Review. 
Developmental NBC defense programs that will be fielded within the POM time period are 
addressed to identify modernization efforts that are underway. 

As cunently envisioned, all Services retain "starter stocks" of NBC defense equipment 
that will support immediate deployments and initial operations. The length of time that these 
stocks will last each unit depends on the respective parent Service. Air Force units deploy with 
30 days ofNBC defense consumables. Army divisions use a plarming figure of 45 days. while 
Marine Corps forces and Navy shore units use 60 days as the basis for their plans. As a matter of 
policy. Navy ships stock 90 days of consumable materiel. However, these values are notional in 
that they are based on peacetime demand and/or projections of wartime demand as contained in 
pertinent allowance documentation. For NBC defensive materiel, and partieularly in the case of 
individual protective equipment (IPE), the days of supply represent a miMnum stockage 
position based on current investment guidelines for such materieL In most cases, the Services 
will first redistribute any available uncommitted assets to provide sustairunent before sourcing 
elsewhere. Once these starter stocks are depleted, the military force turns to the DoD NBC 
defense item managers for "swing stocks," also known as "sustainment stocks." 

DLA and the Army Materiel Command (AM C) are the item managers. or National 
Inventory Control Points (NICP), for the vast majority of NBC defense items in all four 
Senrices. They are responsible for industrial base development, acquisition, and storage of 
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wholesale peacetime and sustainment wartime stocks. They buy (process procurement actions) 
and, if requested, store NBC defense materiel (swing stocks) for the Services. However, the 
Services must provide funding to DLA and AMC for the procurements. 

Currently, only Army owned sustainment stocks are stored in DLA and AMC depots, 
providing limited back-up for deployed forces during a contingency. Because of a lack of 
visibility of NBC defense items, unclear wartime requirements (given the post-Cold War 
environment), scarce Operations ~d Maintenance funds, and low priorities given to NBC 
defense stocks, the current quantity ofDLA and AMC NBC defense war reserves have been 
reduced and will not support sustainment requirements for the entire DoD force duriog a lUll 
two MTW scenario. These numbers are reflected in the tables of this chapter. 

Prior to conflict. Services 
buy and store NBC 
defense end items with 
DoD-funded line and 
consumables with 
respective Service O&M 
to allow initial operating 
capability to a given time. 

Major uniLt deploy wf!OO% elld i~etm 
and eno~~gll tt1115!1lMble!llO ~UJIIIOI'I 
fe!lllwivc Serl~ opomi<'lnnl eon~O]Il plan 

llldulllrlal 
Base Kieks In 
ToCoDtinue 
Sustaimnent 

l!ml item \oaSel replamllly floats 
~ G<lnSliiDBhJCG ahiUIICII 
·replaced 'Y in4ustrial bate liiii'F 

Concept relies on the assumption that either Army/DLA stoW 
will allow Services/ClNCs to continue sustaiiUDent operations 

120 

Figure 4~1. War Retervt Requirements aad Plaunlng 

Service inventories of NBC defense items maintained at unit level use either manual 
records or a semi·automated ttaclcing system. Stocks held at wholesale level are maintained 
using a separate automated system. Currently. there is little co~vity between the two 
systems. As a result. there is limited Service level asset visibility for NBC defense items. 'The 
Services are addressing Ibis deficiency under the auspices of TA V, a long-tenn initiative that will 
link existing DoD logistics automated systems. 

The A:rmy has improved its visibility through an initiative to standardize individual issue 
of eleven critical NBC defense items across all major commands. Unit Status Reporting was 
implemented for unit5 to report on-hand stocks vs. requirements on a monthly basis. In addition, 
plans are in place for consumable chemical defense equipment for all forces other than Force 
Package I and other early deploying units to be consolidated and centrally stored at aro.,grass 
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NBC Dejeue Logistics Status 

Anny Depot this seven-year execution plan is managed by HQ AMC and will enable better 
visibility and rotation of NBC defense consumable items. The Air Force has a similar progmm 
that consolidates stocks of NBC defense items for deployment in support of contingency 
operations. These initiatives have also reduced surveillance costs and improved overall 
Jl'l8!lllgement of NBC defense stocks. The Marine Corps bas been leading a joint surveillance 
Technical Working Group, whose initiatives have been increasing cooperative efforts in 
surveillance and shelf life programs. The Marine Corps has also begun an NBC stocks consol­
idation program and is developing an NBC Defense Equipment Management Program (DEMP) 
database to track the inventory, shelf life, and maintenance histories of NBC defense items. 

Both DLA and AMC will remain key players in the future NBC defense logistics 
management system. The Joint NBC Defense Board, through the JSMG, provides coordination 
and integration based upon the input of all Services and Commanders-in-Chief(ClNCs). DLA 
and AMC will continue to provlde services such as r:aw data collection, inventozy control, and a 
distribution infrastructure. With the results of JCHEMRATES IV, the Services and DLA can 
irnmediatety begin plans to improve their readiness and sustainment stab..ls based on a common 
understanding of post-Cold War requirements. 

43 QUANTITIES, CHARACTERISTICS, AND CAPABILITIES 

The results of the data collection efforts are compiled in Tables 4-2 through 4-S in 
Appendix 1, Logistics Readiness NBC Report Data, located at the end of this chapter. A table is 
included for each of the four Services and DLA. 

The items listed under "Nomenclature" in Tables 4-2 through 4·5 of Appcrullx 1 are 129 
NBC defense items that are currently fielded in the Services. "Total Service Requirements" 
include the quantity required for the entire Service (to include active and reserve forces), and 
includes peacetime replacements (wear and tear) and training requirements. Last year, the two 
MTW requirement quantities were the larger of the initial issue for two MTW or 1he two MTW 
consumption computed by the JCHEMRA TES IV study (November 1998 data). Those quan­
tities represented the minimum requirements for full sustainment through two conflicts. Recog­
nizing that potentially our forces would be left depleted of resources after the conflicts, the LSP 
Integrated Product Team OPT) voted this year to add initial issue quantities to consumption in 
calculating the two MTW requirement for consumable items. The consumption that is used to 
compute two MTW requirement provided in T abies 4-2 through 4-5 is based on the final 
JCHEMRATES IV calculations, dated March 1999. 

Note that materiel requirements for training, sizing variatiom and peacetime replace­
ments are not included in the wartime requirements calculated by JCHEMRA TES. This number 
represents an average expenditure calculated among four scenarios: chemical defense equipment 
expenditures under low chemical weapons use during favomble and marginal weather 
conditions; and of chemical defense equipment expenditures of high chemical w~ use 
during favorable and marginal weather conditions. All sets of conditions were run for the North­
East Asia and South-West Asia scenarios. 
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The "Stocks On-Hand" represenu the total of all serviceable NBC defense materiel 
available in each of the Services (stocks positioned with troops. stocks in the supply system and 
stocks stored in depots/facilities, both peacetime stores and war reserve). This nwnber includes 
quantities for which a Service or agency has submitted a funded requisition or purchase order in 
FY99, but has not received the requisitioned items. Finally, the quantities depicted as "Projected 
Due· Ins 'Are quantities the Services plan to buy to replace peacetime consumption of NBC 
defense assets (to include training use and shelf-life expiration}, and to buy wartime sustainment 
stocks. It must be emphasized that these numbers are based on major command estimates of 
requirements. ActuaJ procurements will be based on available funding. 

4.4 LOGISTICS STATUS 

During collection ofFY99 data, infonna.ti.on on the inventory status of 129 fielded NBC 
defense equipment items was compiled. While radiacs were not traditionally a part of this 
chapter, they have been retained as an effort towards continuity with other ebapters and annexes 
of this report NBC defense items sucn as spare parts and sub-components were considered a 
subset of the prilrnuy item for risk assessments, and were not reviewed separately. Batteries for 
critical systems are listed for infonnational purposes. Inventory tracking fot batteries is difficult 
because ofa lack of visibility and because they sometimes 1urve other applications. Trainers were 
not included in 1he assessment process, since they do not reflect wartime service requirements. 
Quantities required for wartime needs were then compared to quantities currently on-hand. 
Characteristics and capabilities of selected fielded NBC defense items are discussed in deta:l1 in 
Annexes A-D of this report. 

Although they were in use for part of the year, the M258Al Decon Kit was dropped 
from the assessment since their shelf-lives expired during FY99. Among medical consumables, 
sodium nitrite and sodimn thiosulfate are now combined in a single Cyanide Antidote Treatment 
Kit. The requirements for Pyridostigmine Bromide tablets were adjusted to reflect FDA 
guidelines which allow them to be administered for only 14 days, rather than 30 days. The 
Chemical Agent Patient Treatment Medical Equipment Set and Medical Aerosolized Nerve 
Agent Antidote (MANAA) Atropine Sulfate Inhalation Aerosol were added 

Starting with this report, the two MTW 
requirement for consumables was adjusted to 
include the initiaJ issue along with the 
consumption provided by JCHEMRATES. 
This decision was made to provide for some 
inventory to remain after 120 days, thus 
enhancing cur readiness if another conflict 
ensues. This more closely aligns the require­
tnellts calculations with those of other 
commodities such as ammunition. 

Two M'IW Rtqulrmeatfor Consumables 
Previous defmilirm: equal to the greater·of 
ICHEMRATES IDitial Juue or Consumption 
=l> No inventory remains after 120 days 

New definition: equal to JCHEMRATES Initial 
Issue plus Ccnsumption 
=l> Some invento:y remain£ after 120 days 
Readt.ess for the ned oonfUdts eahaneed 

Of the 129 items extensively reviewed, DoD developed risk assessments for SO items 
based on data gathered as of30 September 1999 (see Table 4-1). These items were singled out 
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because of their critical role or their ability to represent the general state of their n:spective com· 
modity area. While some of the items assessed changed from the previous year•s report due to 

obsolescence. the balance of assessed items among the commodity areas remained as constant as 
possible to provide for continuity. These items were rated as being in a low, moderate, or high 
risk category. "Risk" is based on the currently available pereent fill of the two MTW 
requirements; the lower this fill the greater the likelihood that such shortages may significantly 
reduce DoD's alrility to respond to a contingency. Shortages for FY99 were calculated by 
comparing the two MTW requirements, as defined for this year, to on-hand quantities, as shDwn 
in Tables 4-2 through 4-5. 

Rl8K ASSESSMENT 

Low Services have at least 85 percent of wartime requirement on-hand to 
support two nearly simultaneous major theater WIU'S 

Moderate- Services have between mto 84 percent of wartime requirement on-band to 
support two nenrly simultaneous major theater wars 

High- Setvic:es have Jess than 70 percent of wartime requirement on-hand to 
suooort two nearlv simultaneous maior theater wars 

Table 4-I provides the results ofthc assessment. Programs rated as high or moderate risk 
are discussed in greater detail in Appendix 2. A five-year comparison of data assessments is 
shown in Figure 4-2. In comparison to FY9S report data, the petWltage of the FY99 report's 
items in tbe low risk category dropped from 58 percent to 54 percent. The percentage of items 
in moderate rose from 20 percent to 26 percent, while the percentage of items in the high risk 
category dropped from 22 percent to 20 percent. 

-+-Low 

............ -- ~ .......... 
• ..... m• ,.,., 

Figure 4·2, Lagist!c Risk Assessments: SO NBC Defense Items 

The redefmition of the two MTW requirement dld not significantly affect most of the 
items that were assessed. The following items are highlighte:d: 

• The status ofM8Al chemical agent detectors improved due to repairs while its 
replacement. the M22 ACADA, is being fielded. The Army's assessment and rebuild 
program returned l ,600 detectors to units, and another 1,500 are being repaired. 
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• CoUectively, 59% oftbe Marine Corps inventory ofCAMIICAM l.S and CAMfiCAM 
2.0 are at the Marine Corps Logistics Base needing repair. No funds are yet available for 
repair, thereby raising their risk. 

• Limited quantities ofM93Al NBC Recon Systems continue to constrain early warning 
cbemieal reconnaissance and detection capabilities. Continued plmlhases through FYOS 
and ac:quisidon of the JSLNBCRS will reduce this risk. Meanwhile, the collective stocks 
ofM93 NBC R.econ Systems and M93Al NBC Recon sysrems provide complete :fiH 
against the two MTW requirement, also mitigating the risk; 

• Quantities of BOOs are no! adequate to fi!l the Air Force requirement. The Air Force 
developed a mitigation plan in concert with procurement of the JSLIST ensembles to 
minimize risk. The recent plus-up Of procurement funds for protective suits has aided in 
plans to transition to the JSLIST program. Due to the overall high level of DoD WRM 
stoclcage of BDOs, the immediate risk is assessed as low. The BOOs will remain in 
inventory until they reach maximum shelf life. 

• The Ai:J Force is relying on the CWU 66n7P to provide a protective air crew ensemble. 
It will replace the now obsolete Chemical Protective Undercoverall, and is assessed at 
moderate risk. Continued planned procurements should correct this assessment in the 
short tenn. The .Joint Protective Ain:rew En~~emble (JPACE), being procured in FY03, 
will replace this suit 

• The collective protection area continues to be assessed as high. risk, in part due to the 
continued emphasis on contamination avoidance and individual protection. which 
overshadows this area. As the procurement cycle in these two Jatter areas matures, the 
risk assessment of collective protection systems will lessen slightly. 

• DS-2 requirements, as determined by JCHEMRATES lV, iiidicate a significant increase 
in DS-2 requirements compared to JCHEMRA TES lli and current on-band stocks. 
Because of the magnitude of this change. DS·2 is omitted from the risk assessments 
pending a detailed review of the JCHEMRATES IV methodology and results. 

• With the expiration ofM258A 1 decontamination kits in FY99, the status of M291 kits 
becomes more critical. Present inventory and planned proturements should keep this risk 
low. Production of M295 kits has improved since last year to les&en their risk. 

• Medical chemical defense materiel remains generally in low risk. The shortage of Nerve 
Agent AntidDte Kits (NAAK) can be supplemented with existing supplies of atropine and 
2-PAM autoinjedors, reducing its risk from moderate to low. These items will gradually 
be replaced by the Nerve Agent Antidote Treatment Kit beginning about FY04. 

• Execution of the Joint Vaccine Acquisition Program (JV AP). combined with adequate 
stores of vac:eine for the major BW threats, resulted in a lowering of the risk category 
from high to moderate risk. Continued oversight is Deeded to ensure that the prime 
systems contractor retains FDA-approved capabilities to develop, license, produce and 
store vaccines in quantities required to protect the force. 



Table 4-1. Logistic Risk Assessments: SO JIIBC Defense Items 

Alum 

ANIKAS·I 
M2! Rlmlcte Scn5ing Chemical Agel! Abrm (RSCAAL) 

Automatic Chemi.ca\ Agent Detector/Alarm. 

INDIVIDUAL PROTECTION 

'""" 
Mm 
MCU-211'~ Muk 
M40-series Geneml Purpo5e Mask 
M42.-uries Tank Mask 
M48 Apache Mask 
MBU-!919 Aircnsw E eiR . Protsction (AI?.RP 

""'" 1SLIST protective suits 
Battle Dms OVergarment (BOO} 
Satatog; S\11! 
CWU66171P 
Chemical Protccti."e Undercovcrall 
Muk m Suit. Colleaive Prdection, Overpn=nt 
AilueiVlllBil Caoo 
Glwni(A.,.,_ 
Chemical J!Jotective Gloves ('1/l4/2S..mil) 
Grecn!Btaek Vinyl Ovmhocs (GVOIBVO) 
Cllerrrieal Prctcctive Footwear Covers 
Disposable O!emieal Protee!ive Footwear Covel$ 

Noll!-Oitl """ w 

Low 
Low 
High 
Low 
Low 
Low 
High 

Moderrue 
Moderate 

Low 

Rbk 
AssesSilltnt 

Low 
Low 
Low 
High 

Moderate 

Mod=< 
Low 
Low 

Modl:rate 
Low 

Modetll!e 
M-

Low 

Low 
Low 
Low 

risk} 

...... 
USAFIUSN!llllJk 
USA/USMC mask 

Replaces M43-scties male 
I Rll bees MBU-13/P; lllil! field in 

In procas of fielding to a!l Stl"'ices 
No further production- beiRg ~laced by JSLIST 
No further production- being repiam by JSLIST 
Low in >'elltc:)' 
No l'ufl:bl:r produdion. • R:placed by CWU 66177P 
No further production - ~ing Mplaccd by JSIJST 

Risk low=d due ttl chr.miatl protediv~ footwear 
cover otocb 
Replaced byGVOfBVO 
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Table 4-1. Logistic Risk .Aismments: SO NBC Defense Items (continued) 

COLLECTIVE PROTECTION 

'"'"' Rbk ........ 
Aom:nncnt 

Chemical and Biological PrQteetive Sbelter (CBPS) High Lrnv inventory, lli.U fielding 
M2tiA! Simplified Collcclive ?rot:etiveEquipment (SCPE) High Low inventoty, 110t in proWet!on 
M28CPEHUB lllgh Low inventa:y, still m prodllClioo 
M48A 1 General Purpose Filler Mod<'"' LowinveWJY 
FllterForiM59,M56,S · oo.nn 200CFM Low 

DECONTAMINATION EQUIPMENT 

'""" Rbk """""' -· M29l Skin DeconWniNting Kil Low QIIIWWes COY« losli of M2S8Al 
M295 Individ.ua! ~ipment Deccntaminalion Kit Low 

DS·l. M13 Can High Low inlltlltOI)' 
Mil Dcconlllninariq Appatarus Low 
MlJ Decontaminating Apparatus, Portable High Low inventocy 
Ml7·series Lightweight Dcwnwnination System (IDS} Modcat.te Low inventory Iq!Orted 
(to inclwk: the A/El2U-8 ~ntarninatian Sy~tem) 

M12A I Power Driven Deconlalllination ApJ)IIr.ltus rimDA\ Low 

ME DICAL D EFEN SE 
"~ Rbk Rf:ma-.b 

Assemnent 
Mark 1 Nerve Agent Antidote Kit {NAAK) Low Itisk lowered based on auiOinjcd:or stocks 
Alfoplnc Autoinjector Low 
N"AM Olloride Autoii;ja:tor Low 
Nc:rvc Agent Preventativt: Pyridostigmlne (NA'PP) Tablet High Due to new 2 MTW requimnCDI 
Convulsant Antidote Nerve Agent (CANA) Autoinjcclor """""' Due to MW 2 MTW rtquiremera 
Biological Warfare Vaccine~ """""' l =to"ntracl awuded farar:~ tiCtton, FDA licensw'e, m:l .... • " 

Based on the average two MTW requirements identified in the JCHEMRATES IV study 
as of March 1999, the Services continue to exhibit shortages in certain critical areas. Shortages 
of chemical and biological agent detection systems, collective protection shelters and their 
respective ftlters, and biological warfare vaccines may have a serious impact on the joint force's 
ability to survive and sustain combat operations under NBC warfare conditions operating in two 
nearly simultaneous MTWs. The extent of the operational impact of NBC defense equip~nt 
shortages is under review in several classified studies. 

4.5 PEACETIME REQUIREMENTS 

In peacetime, quantities of NBC defense equipment are necessary to train personnel in 
NBC defense and to build confidence that NBC equipment will provide the necessary protection 
when used correctly. The two most critical areas of peacetime stocks arc individual protective 
equipment and medical chemical defense materiel. The Services have indicated that adequate 
NBC defense equipment is on-band to conduct training. 

Generally, items used in peacetime for training are drawn from wholesale stocks, 
r~iring units to maintain both trainiog and contingency stocks. For selected items, such as 
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protective clothing. contingency utility is lost when the item is used (or~ for training. 
Because peacetime training requirements are met in this manner, major commands do not tmck 
training equipment in their estimates of on-hand requirements. 

4.6 FUNDING 

In accordance with the NBC defense management initiatives outlined in Chapter 1, fan­
ding of RDT &E and procurement was centralized in a DoD defense-wide account beginning in 
FY96. Operations and maintenance (O&M) funding for NBC defense materiel is not consol­
idated at the DoD level. Therefore, for non-major (secondary) end items (e.g., consumables such 
as decontamination kits, detection kits, and filters), each Service continues to separately fund 
replenishment and sustainment ofNBC defense equipment. Depot maintenance and contractor 
logistics support for some low density major items are also O&M funded. These appropriations 
are not included in the joint NBC defense program. 

Funding of NBC defense items classified as war reserves secondary items (WRSl) 
remains a signlficiUlt issue. The Services are responsible for developing the requirements and 
funding items in war reserve stocks. Funding ofWRSl comes from Congressional appropriations 
made into the Worlcing Capital Fund from the transfer of Services' O&M funds. For example, 
replenisbment of NBC defense items in Army war reserves, such as the M2S8Al kits and BDOs. 
will require substantial funding tb:rough 2006 as these items reach their maximum extended shelf 
lives. Funding will be required to replace the Anny and Air Force's current inventories ofBDOs 
with the Joint Service Lightweight Integrated Suit Technology (JSLIST}. The Marine Corps, 
through its nonnal requirements generation and acquisition process. was able to obtain 100% 
war reserve of Saratogas for initial projected .war reserves requireltlent (the Marine Corps no 
longer considers the BDO to be a viable asset). The recent plus-up of funds for protective suits 
is assisting in building an initial stockage and minimum sustainment (war reserve) stock to meet 
lhe current defense planning guidance. 

Under current acquisition procedures and DoD guidance to minimize wholesale stock­
piles, procurements are based only on funded Service requisitions. The Services remain respon· 
sible for prognun funding to replace NBC defense equjpment wartime stocks. Procurement is 
usually based O!l economic buy quantities (a consolidation of all Service requisitions) to provide 
the best value to the government Some procurements. however, suffer signifiWtt delays in 
Qelivery because of the time required to accumulate sufficient requisitions to produce economic 
buy quantities. This situation occurs when item managers try to plan purchases of consumable 
items that have a low peacetime consumption but high wartime consumption (such as 
decontamination kits, J.arge collective protection filters and M2S6Al detector kits). The. result is 
a low purchasing history with a small industry production capability, which in tum causes a vecy 
low war reserve status with minimal industry surge capability. The JCHEMRATES IV study is 
intended to provide more accurate requirements on which the Services can base their planning. 
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4.7 INDUSTRIAL BASE 

With the end of the Cold War, a smaller DoD force, and subsequently reduced require· 
ments for NBC defense items, lowered purchases of NBC defense consumables continue to 
threaten the industrial viability of this sector. While the sector is improving, vulnerabilities still 
exist. Collective protection systems (filters in particular) continue to be the most critical sub­
sector in the NBC defense area. Additionally, protective clOthing procw-ement continues to 
receive intense scrutiny due to the possibility of industrial base shortfalls in satisfYing require­
ments during a contingency. The reluctance ofpbannaceutical industries to support DoD CB 
defense medical programs, coupled with a lack of govermnent vaccine production, represents a 
serious medica! industrial base shortcoming. 

These assessments indicate that the NBC defense industrial base sector is primarily 
supported by small- to medhnn-sized highly specialized companies dedicated to producing 
military unique products with litde or oo commercial utility. These companies have become 
dependent on Service demands and sales for their financial survival. Selected NBC defense items 
(BOOs, chemical gloves, and nerve agent autoinjectors} have been designated as critical to 
combat operations bcx:ause of low peacetime demand. high wartime use, and the lmgile 
supporting industrial base. As a result, DLA established, with OSD approva1, a "War Stopper" 
program to sustain key industrial base capabilities, utilizing industrial pteparedness funding 
undor PE 07080 II 0. 

The mission of the Joint Service Integrated Product Team (lPT) for Industrial Base 
Management and Planning is to assist 1he Services in identifying problems and issues associated 
with implementillg and executing a Joint Service NBC Defense Indumial Base Management 
Plan. The IPT will be able to provide DoD decision makers withaccumte industrial base 
infonnation and analyses. It consists of representatives from the JSMG and JSIG, Joint Staff, 
Office of the Secretary of Defense, logistics representatives and Commodity Area Managers 
from the four Services and DLA. 

TheiPT is addressing issues from across the Services for more than 128 items/systems 
and spare parts critical to readiness. The lPT is conducting analyses to include industrial and 
technology capabilities, alternative rources of supply, and a financial and economic analysis. 
These analyses will provide the NBC management structUre with alternatives and recommenda~ 
rions within the sub-sectors or NBC defense. To date, all systems were evaluated with 41 sys­
tems given in-depth analysis. Industrial preparedness measures were recommended for 110me of 
thos:e items with others identified as having a need for re-programming to fund buy-outs that 
would make up the shortfalls. 
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4.8 NBC DEFENSE LOGISTICS SUPPORT ASSESSMENT 

ISSUE: The Department ofDefeme's NBC Defense Program bas a ftiU tapabllity 
to support and wtalo the first of two MTWs. Readiness shortt'alls that wo•ld predude 
full support of a second MTW ha~ been Identified and will be addressed in the next 
POM (FY02-07). The Services' modernization efforts and eorrunon war userve 
requirements will lessen the overall risk over the near term. 

SOLUTION: The Services continue to increase their readiness and sustainment status 
by consolidating common stocks and increasing visibility of their wholesale stocks. In 
most eases, accelefated procurement of critical items into war reserves will increase 
readiness against the potential use of weapons of mass destruction. 

During 1998, all four Services participated in the development of the JCHEMRATES IV 
study. which was finalized in 1999. JCHEMRATES IV provides a more accurate 
prediction of the initial issue and sustainment quantitieJ required for each Seni'ice. The 
use of this common methodology will allow the presentation of joint service 
requirements in future reports and facilitate improved joint logistics management. 

ISSUE: DoD eontinues to lack a joint, integrated syttem to maintain asset 
visibility of NBC defense equipment beiDw wholesale leve~ and Jacks a standardized war 
reserve program for NBC defense equipment. Resourclng tbe procurement md 
sustainment of wartime stm:ks of Individual protective equlpmeat, deeontamb:tation kits, 
and detector kits remains the responsibility of the ServJces. 

SOLUTION: DoD established the requirement for asset visibility and reviewed existing 
systems and procedures, both for peacetime reporting and war time reporting. The 
Services and DLA are addressing the NBC defense asset visibility deficiency under the 
auspices of the Total Asset Visibility initiative. 

ISSUE: NBC defense industries have a limited abDity to augmeut speclfte 
shortfalls during any future contingeacy. in part due to lowered DoD proeurements and 
the inability to retain warm production lines In critical areas. Without tile introduction of 
significant plus ups or the use of innovative business practices (such as the use of 
performance speeif~Cations), many of the small firms that make up this sector may choose 
to focus entfrely on the oommerclal market place. 

SOLUTION: The Department of Defense continues to pursue innovative strategies to 
maintain a responsive industrial base, especially those strategies that decrease industty 
reliance on DoD procurement for industrial base survival. Strategies may include tapping 
into independent research and development (!R&D) conducted by universities and 
corporations, inereasing reliance on dual-use technologies, and pursuing strategies that 
will encourage companies to decrease dependency on DoD requirements for their 
survival. 
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ISSUE: Equipment as lets needing repair reduee inventory. Mechanisms to track 
maintenante requirements and initiate repairs are needed to reduce this risk. 
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SOLUTION: In 1984, with the assistance of the U. S. Anny Defense Chemical 
Equipment (DCrE) Division, Pine Bluff Arsenal, the NBC Test and Evaluation Program 
was established to conduct surveillance testing and evaluation of all Individual Chemical 
Protective Equipment throughout the Marine Corps. The focus of the program was to 
ensure the combat readiness of NBC assets held at all levels of supply, from the depots 
to the using units, while maximizing the service life of assets. A surveillance unit was: 
established at each of the Marine Cotps Logistic:s Bases to perl'onn bo1h mobile and 
fixed site testing. Testing of oven~eas assets was accomplished utilizing a mail in 
program. 

During Desert Shield, the two facilities conducted around the clock operatiOilll to ensure 
every Marine deploying to Southwest Asia had a serviceable Field Protective Mask and 
chemical ensemble. The two Tesr and Evaluation Units pedbnned tests on over 94,000 
masks from field units and warehouse stockpiles during this period. 

The program was re--evaluated following Desert Shield/Desert Storm and reorganized to 
better support the Marine Forces. The Test and Evaluation Units wen: moved from the 
Logistics Bases to sites at Camp Lejeune, NC and Camp Pendleton, CA. A new test 
facility was stood up in Olcinawa, Japan to support the high demand for overseas testing. 
Unmanned sites in lwakuni, Japan (supported by the Okinawa unit) and Kaneohe Bay, 
Hawaii {supported by the Camp Pendleton unit) were also eslablished, 

In I 997, DoD encouraged the program to support NBC surveillance within all tbe 
branches of service. The program's name was ch:angCd to the Joint Service Equipment 
Surveillance Program and the Test and Evaluation Units were renamed as Equipment 
Surveillance Units. 

The program provides surveillance, directed screening services, contracted toxic testing, 
repair. vacuum packaging, technical support, guidance and training to all services in 
support of NBC Individual Protective Equipment. Asset surveillance is utilized to detect 
degradation trends and promote unit readiness. Certifled personnel and equipment are 
used to visually and mechanically test the assets. 

The Equipment Surveillance Units perfonn intennediate level repairs ofNBC assets to 
include M4 J PATS and diagnostic checks on CAMs to coaect defective assets. These 
repairs range from parts replacement, patching, eye lens crimping: to packaging and 
repackaging. While on site, these teams provide training in the preventive maintenance 
and care of assets. 

The DCTE Division at Pine Bluff Arsenal is the alternate source fur NBC Individual 
Protective Equipment to support special surveillance efforts beyond the current 
program's capacity. Futw-e plans are to expand the program to include Navy surveillance 
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personnel support and providing sun'eillance services in support of general clothing and 
equipment. 

The program has a far-reaching impact upon NBC readiness throughout the services. It 
provides critical input im<l the research, development, testing and evaluation of new 
NBC equipment. The program is also a key player in the joint service's efforts to 
standardize NBC policy and procedures. 
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APPENDIX!, 
BREAKOUT OF SERVICE WAR REQUIREMENTS, STOCKS ON-liAND, 

AND PLANNED ACQUISITIONS 

The following tables display NBC defense equipment total Service requirements, their 
wartime requirements, stocks on-hand quantities to inc hide FY99 quantities on contract, and 
FYQO-Ol planned procurements for each of the four Services and Defense Logistics Agency. As 
mcntioocd earlier in thiS chapter, the_two MTW requirements for consmnables are based on the 
sum of the initial issue and the average consumption developed under the JCHEMRATBS IV 
study, updated as of March 1999. 

It should be emphasized that the JCHEMRATES IV study's two MTW requirement is 
not and should not be considered a procurement target This study did not fWiy consider air 
transport into theaters of conflict or Navy fleet requirements for ships at .sea. While the Services 
iii geneml agree witb lhe methodology and intent of the study. it may require further refinement 
prior to becoming a fully accepted planning tool. The MTW requirement does not consider 
peacetime training requirements, sizing requirement&, or full procurement for the entire active 
and ReseiVe forces and critical operational personneL The MTW requirement does denote a 
minimum planning number, which ifthe total DoD inventory drops below, may represent a 
critical shortfall for that particular item, which should be immediately addressed to avoid 
diminishing the force's NBC defense capability. 

Because of this limitation in the study, the Services have identified their total Service 
requirements as their pf()Curement targets, while acknowledging JCHEMRATES as a necessary 
step in joint ~ice management of the NBC defense program. The Services oontinually update 
these data call sheets on a frequent basis and consider these working papers rather than a static 
set of figures. The Services and DLA are working through the FYOO Joint Service NBC Defense 
Logistics Support Plan to update all figUres and to provide 100% of the infonnation required for 
logistics readiness and sustainment assessments. 
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Table 4-3b. _u FoJ-.re L-Ggisrla ReadioeS!!I Data - Com:umables 
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Table 4-3b. Air Force Log!Hk:s Readiness Data- Consnm.ables 
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APPENDIX2 
FIELDED NBC DEFENSE ITEMS - ISSUES AND CONCERNS 

NBC defense items are generally used in combination to form a system or subsystem for 
a particular function. Therefore, this report will address items used as a system. These systems 
are categorized into fiv~ functional areas: 

• Contamination A voidance 
• Individual Protection 
• Collective Protection 
• Decontamination 
• Medical 

I. CQNTAMINADON AVOIDANCE 

Contamination avoidance programs gencrnlly include equipment that is used to conduct 
NBC agent reconruililsance, detection, and identification. This area represents approximately half 
of the annual DoD NBC defense RDT &E budget. Due to recent type-classification of several 
programs that are intended to modernize contamination avoidance programs, this area has an 
unusually high number of developmental programs, as compared to other commodity areas. 
Many programs will complete thek fielding beyond FY05. 

Current numbers ofbiologicaJ detection devices, to include the Biological Integrated 
Detection System (BIDS) and Interim Biological Agent Detector (lBAD), are insufficient as 
measured against the MTW requirements. Automatic biological agent point detectors and sfltnd­
off de1eetm'S are currently in development, and will not be deployed in significant numbers prior 
to FY02. The USAF has no fielded biological agent detection capability other 1han the limited 
quantities ofPortal Shie1d ACTO biological detectors. 

The combined total of chemic:al agent detection systems remains at moderate risk, but 
will improve slowly as the M22 Automatic Chemical Agent/Detector (ACADA) supplements the 
M8Al Automatic Chemical Agent Alann. An Army initiative to inspect and repair M8Al alarms 
at Anniston Army Depot has resuhed in the quick assessment and return of 1,600 units to the 
field. Another l.SOO alarms were coded as requiring depot maintenance and are lilldergoing 
repairs. As a result of this program, the Army has no shortage of alanns for training purposes 
and there is no longer an acquisition gap between the combined acquisition ofM8Al and M22 
alarm• 

Although 1he combined number of CAM/I CAMs reported by the Services places them in 
the moderate risk category, the actual number available for use by the Marine Corps is much 
lower. Collectively, S9% of their total inventory of CAM/lCAM 1.5 and CAMIICAM 2.0 i.s 
currently at the Marine Crops Logistics Base in Albany, GA awaiting repair. At present, the 
repairs are tmfunded. 
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The M21 Remote Sensing Chemical Agent Alann (RSCAAL) is at low risk with present 
quantities exceeding the two MTW requirement. The M93Al NBCRS is cmrently fielded at less 
than half of its projected requirements. This system adds improved mass spectrometer sampling 
system along with stand-off chemical vapor detection. Several units continue to use trained 
reconnaissance personnel in HMMWVs and APCs, thus moderating this risk. as continued 
fielding and developmental systems enter the inventory. Also, the M93 NBC Reccn System 
completes the fill in the interim when added to the on-hand quantity ofM93A1 systems. 

Traditional co:nswnables in this commodity area (M8 and M9 detection paper, M256Al 
kits and M272Al water test kits) are available in sufficient quantities to meet wartime require­
ments, Some shortages exist in individual Services, but overall there is little risk. Shelflife 
concerns may change this projection; this area remains under review. 

The Army and Air Force radiac programs arc expected to just meet the two MI'W 
scenario average requirements. The Army National Guard still bas a large number of obsolete 
radiacs. These will be replaced in 1be near futury by the ANNDR-2 which is available in suffi­
cient quantities through the depot system. The Navy has small quantities of older radiacs still in 
the inventory, which will be replactd through a modernization prognun currently underway. The 
Marine Corps has most of the required ANNDR-2s and about three-quarters of its ANIPDR-
75s as compared to the MTW requirements, putting it in a moderate risk category. While Army 
stores or industry could compensate for this shortfu!l, it represents a potential risk, especially at 
the onset of any contingency, 

2. INDIVIDUAL PROTECTION 

Currently fielded protective suits and masks are designed to protect against all known 
CB threat agents. Past Service-unique requirements led to Service-specific procurements and 
some duplication in capabt1ity resulting in the procurement of six different chemical protective 
suits and six different masks. This has caused difficulties in meeting current needs and 
exacerbated logistics planning. Fielding of the M40/42 protective masks, JSLIST protective suits 
and the MULO boot has begun to resolve many of these fonner challenges. 

2.1 Protective Ensembles 

The Services are continuing acquisition of the Joint Services Lightweight Integtated Suit 
Technology (JSLIST) suits as a replacement for the BDO and other chemical protective suits. As 
such, the protective suits should be viewed as a system with the older suits providing readiness 
stocks until the end of their setvice lif'e. The initial JSLIST contracts did not include surge option 
clauses. Defense Supply Center Philadelphia (DSCP), whose solicitations include the surge option 
as a requimnen~ took managemenl of JSL!ST in FY98. By examining the year-by-year status of 
protective suits, a number of older suits still within service life were added to the number of 
JSLIST suits purcbased by that year and matched the total against the requirements. In FY03, the 
services have sufficient protective suits to meet requirements as projected for the average two 
MTW requirements. However, beginning in FYOS, the number of suits on hand will fall below 
total Service requirements. as the service life of older protective suits, such as BOOs, expires in 
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large quantities. These atltulations include the approximately $58 million Quadrennial Defense 
.Review plus-up per year allocated to purchasing protective suits, which began in FY98. 

The Battle Dress Overgarment (BDO) is reaching its maximum extended shelf life limit 
(14 years), and the Services have no pians fur new production. There are no companies curientiy 
manufacturing the BOO. The Army and Air Force have sufficient suits on hand in war reserves to 
sustain its requirements for the near tenn. The Saratoga suit, purchased by DSCP for the Marine 
Corps, is also out of production, but current stoCks will sustain the Marine Corps until the 
JSUST is available in adequate numbers. The Navy is relying on existing !!tocks of their Mark ill 
ehem.i.cal protective suit (also out of production) as stocks of JSUST are being procured. 

Armor crews and aircrews require special protective ensembles to integrate with their 
weapon systems. Services have sufficient numbers of aircrew suits to meet requirements, given 
the smaller totaJ requirements for aircrcws (relative to ground troops). An exception is the 
Chemical ProU::ctive Undercoverall, which is now obsolete. It is replaced by the CWU-.66f71 
which remains low in inventory resulting in a moderate risk rating. To protect annor crewmen 
when they exit their vehicles, the services have developed the Suit Contamination Avoidance 
Liquid Protection (SCALP), which is available in sufficient quantities to meet MTW 
requirements. 

The Services have adequate stocks of7, 14, and 25-mil chemical protective gloves on-hand for 
contingency use. Recent DoD surveillance lests have validated the protective qualities of the 
existing butyl rubber glove stocks. The results from calculating the number projected to be on 
hand for FYOS exceeds the projected average MTW requirement. Tho status of the Services on­
hand inventories has allowed DLA to pursue an Industrial Base Maintenance Contract (IBM C) 
with both current manufacturers (Siebe North, Inc., Charleston, SC, and Guardian Corp., 
Willard, Ohio) to sustain the industrial base with "War Stopper" funding. The IBMC is to 
maintain the equipment only. 

Chemical Protective Footwear Covers, also known as the ''fishtail" boot, have been out 
of production for several years. Their shortages are supplemented by the Biack/Green Vinyl 
Overboot (BVO/GVO), which is the interim chemical protective footwear until the JSUST 
MULO boots have been fielded. Because the GVO's primary purpose is not chemical protec­
tion, cummt contracts do not include surge option clauses. Again, one should view protective 
footwear as a system with older GVOs providing readiness stocks until the MULO is fielded in 
sufficient quantities. Currently. the total DoD inventory sho-ws adequate quantities of protective 
footwear, ~ting in low risk assessment. The USMC is the only service reporting a skortage 
offootwear, but DLA can fill their sbortfa!l. 

2.2 Eyt!Resplratory Prolectlon 

The Services continue modernizing their chemical protective mask inventories. Different 
versions of the protective mask were developed to meet the requirements of different military 
occupational specialties (e.g., air crew, tank crew, etc.). For the Anny and Marine Corps, the 
M40 (for generic use) and M42 {fur armor crew membcrn) series masks are replacing the Ml7 
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and M2s.series masks, respectively. Some Army aviation units are still equipped with the old 
M2411ll1Bk, which will be replaced by the M45 mask. The M43·series mask, designed tD be used 
by Apache equipped units, was in fact issued to all typl!s of aviation units. It is being replaced by 
the M48 (Apache) and M49 (general aviation) series mask. The M45 will replac:e the M49 as the 
genetal aviation mask. This modemizatWn effort ls still ongoing; not all units have replaced their 
M43--series masks. AU of these masks are at low risk, as the com.binl!d numbers of all aviator 
masks on band exceeds the requiremenl These newer masks provide increased protection, 
improved fit and comfort, and compatibility with most Services' weapons systems' optics and 
sights. 

The Marine corps is perfonning a product improvement program (PIP) to modify the 
existing M401M42 series mask. The PIP will be completed in Fiscal Year 2004. PIP actions 
include installation of a new nose cup, polycarbonate eye lenses, drink tube coupling. and drink 
tube quick disconnect: banding of the outlet valve housing: and laser etching serial numbers on 
the mask. The new components and banding procedure will improve the mask's durability and 
protective capability requirements established by the Marine CotpS and eliminate inadvertent 
damage to the mask by the unit (i.e., painting a number on the head harness, engraving in the 
eyelens-retaiaring ring). The cost to perform the PIP is estimated at $12M with the Marine Corps 
saving approximately SIOM by performing the rebuild vice bUying new modified masks. 

The MCU-2AIP mask is designed to meet the needs of the Air Force ground crews, 
Navy shipboard and shore-based support missions, and Marine Corps rotary wing forces. The 
number of these masks on hand generally exceeds the requirement The USAF has some short .. 
ages in masks and does not have second skins to provide complete personal protection. It will 
continue to be the mainstay of these units until the Joint Service General Purpose Mask is 
fielded, which will also replace the M40/42 masks. The Aircrew Eye/Respiratory Protection 
(AERP) mask is specially designed to enable pilots of high performance aircraft to conduct 
missions in a contaminated environment Quantities of this mask arc currently below the MTW 
requirement, making this a moderate risk. 

In nrder to provide complete protection to our forces on the contaminated battlefield, 
particularly ftom liquid chemical agents, protective hoods and helmet covers are required as part 
of the individual protective ensemble. The protective hood for the M40 is rated as low risk. It i1 
being replaced by the second skin for the M40 series mask, which is a high risk program with 
only 60 percent of requimnents on hand by FY04. The MCU-2P hood is at low risk with an 
abundant inventory. Protective hoods for theM 17-series, M24, and M25Al masks are also in 
good supply, and thus arc not a readiness issue. TI=.c masks are leaving the inventory. however. 
The Chemical Protective Helmet Cover is also available in sufficient quantities. 

Filters and canisters provide the active ingredients that absorb the chemk:al and biologi· 
eal agents and provide the essential protection required. The C21C2AI canister is used with the 
M40, M42, M43, M45, M48, M49 and MCU-2fP masks. The number on band falls short of the 
MTW requirements as a modeiate risk. The M13A2 filter element exceeds requirements, but 
will be leaving the inventory with the retirement of the Ml7 -series mask. The M 1 0A1 filter 

104 



~! 

canister used on the M24/25 is short of the requirement, but these masks will also leave the 
inventory and will not be a readiness problem. 

3. COLLECTIVE PRQTECTION 

There are two geneml categories of collective protection: stand-alone shelters and 
integrated systems. Integrated collective protection equipment is component equipment designed 
to provide protection against CB agents through the use of filtered air under positive pressure to 
a variety of facilities, vans, vehicles, ahcraft and ships. Filters for these integrated collective 
protection systems {CPS) are in short supply due to low peacetime demand and low production 
quantities. The increased emphasis on procuring individual protection and contamination 
avoidance equipment has resulted in a correspondiug decrease in procurements of shelters and 
large collective protection filters. 

The Air Force has expressed interest in a greater collective protective shelter capability. 
Combined with the Navy's increasing shipboard collective protection filter requirements and the 
Anny and Marine Corps traditional integrated vehicular systems and tactical shelter 
requirements, the near-term MTW requirements for large carbon-based filters have outpaced 
current inventories even aided by industrial mrge capability. As a result, much of this sector is 
assessed as high risk, though the risk is primarily due to tbe level of funding rather than technical 
shortfalls. Most of the filter manufacturers retain the industrial capability to produce them. 

In the near term. the M51 shelter will be replaced by the new Chemical and Biological 
Protective Sheher (CBPS). All Army M5l shelters have been coded as unserviceable. The CBPS 
is presendy in production with fielding to initiate i113QOO. Both Anny and Air Force field 
hospitals are being integrated with environmentally controlled collective protection. The Army's 
Chemically Protected Deployable Medical Systems (CP DEPMEDS) achieves collective protec· 
tion through the integration of the M28 Simplified CPE, chemically protected air conditioner, 
heaters, water distribution and latrine and alarm systems. The M28 Simplified CPE is in pJ'Oduc.. 
tion and chemically protected heaters and air conditioners initiated production in FY99. The 
FY00-02 POM fully supports the production of the required 17 CP DEPMEDS. In FYOO, 
productioo wnt initiate for remaining M28 CPE, CB protected water distribution and latrine 
sysrems, CB ISO Sbelter Seals arul Low Pressure Alarms. 

The M20-series Simplified CPEs are used to provide a contamination-free, environmen· 
tally controlled work space for Echelon I and II fonvard area medical treatment facilities.. 
Current funding levels, however, only will meet Force Package 1 requirements. There are some 
Foree Package II units designated for deployments into high threat regions that will not be 
equipped with M20 shelters. This leads to an assessment as high risk. Current policy is that the 
M20/M20Al Simplified CPE is a free issue item with no requirement to stock other than spares 
replenishment The Marine Corps ha:s Portable Collective Protection Shelters (PCPS) but does 
not pJan to field them. The Marine Corps is instead using them for training purposes. The 
M20AI SCPE is by default the only modem collective protection stand-alone shelter outside of 
the medical community in the inventory. 
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The Services have continued to improve integrated collective protection systems in 
armored vehicles and vans. All modem armored vehicles and armored vehicles in development 
have either filtered air systems. hybrid collective protection or full collective protection systemS 

designed into their chaises. Notable progress has been made in providing shipboard collective 
protection. By the year 2000, most Naval ships that have closewin support roles (including 
amphibious ships, gunfire support combatants, and new logistics support ships) will contain 
signifi- CPS capabilities. 

Collective protection filtets for integrated systems (such as armored vehicles, !dtips and 
planes} continue to suffer from low stocks. While the Services have been proactive in selecting 
more capable industrial sources, actual procurement and storage l)ftbese filttrs to MTW 
requirements has ncrt been initiated for all filters. As a result, stocks of some filters remain at a 
low level. However, the filters associated with the 200 CFM Particulate Filter Set for Shipboard 
Collective Protection Systems are being prot:ured in sufficient quantities. Continued difficulties 
in obtaining a strong industrial base in this field compounds the issue of fielding and sustaining 
these items. 

4. DECONTAMINATION 

Current decontaminants are highly effective against all CB agents, but most present 
environmental haurds and are manpower intensive. The setv:iccs are attempting to find 
environmentally safe deoontaminants that are less labor intensive. 

Basic so1dler skills fur decontamination of vehicle .and crew-served weapons rely on the 
Mil Decontamination Apparatus, Portable (DAP) and Ml3 DAP. While the Mll is assessed as 
posing low risk, there are insufficient quantities of the M 13 DAP as measured against the MTW 
requirements. The 1~ quart Mil can be used in place of the 14-Bter Ml3 DAP, but they do not 
fulfill. the same exact capability (in part due to the volume ofDS-2). 

The Ml7-series Lightweight Decontamination System (LOS) is used to provide opera­
tional equipmcot decontamination in many battalion-level units and dual-purpose (smoke/ 
decontamination} chemical companies. The Air Force employs the M17 at the squadron level 
for Operational equipment decontamination. The M 17 is assessed as a moderate risk, due in part 
to a delay in rebuilding several hundred systems caused by a lack of funding since 1990. There 
is still a large mix of diffenmt models in the inventory, forcing the Services to retain a large 
number of diffeting spare parts to maintain 1he different models. Based on projected inventory, 
should spare pans become difficult to obtain fur the different models, the risk may bOCOillO bigh. 
Over.ill, this risk should drop as more systems are prodooed and the older models are upgraded 
or replaced. The Marine Corps is upgrading all of their LDS to the diesel engine. The Air Force 
is deleting stocks of AIE32-U systems by attrition. modifying existing M 17s to M 17 A2!i, and 
procuring additional MI7A3s to satiszy shortages. 

In the Anny, the M12Al Power-Driven Decontamination Apparatus (PDDA) and the 
M17 A3 LDS are the primaJy pieces of equipment used tc decontaminate vel:ric!es, crew--se!Ved 
equipment and large areas of terrain. The M t 2A 1 is assessed as low risk. Although there are 

106 



sufficient quantities on·hand of the M12Al, the maintenance requirements, due to the age ofthis 
item. limit its full utilization and may increase its risk. The M21/M22 Modular Decontamination 
System wm ~lace 200 M12Al PDDAs over the POM period, resulting in a high·low mix of 
toclmology. By FY02, the on-hand Cjllm1tities of the M211M22 MDS alone should satisfy the 
two MTW requirement. Additianally, the Marine Corps is replacing their M12Al PDDAs with 
the Ml7-series I.DS. 

The Army and Marine Corps plans for stocking containers ofDS-2 (S..(JAL and M13 
Can) are below the MTW requirements expected for decontamination operations. The situation 
is compounded by a d~g availability of DS-2. Bulk DS-2 stored at Seneca Army Depot is 
currently undergoing lot testiDg to ascertain how much has deteriorated and is unusable. As a 
result. stocks ofDS-2 are being released for contingency use only. While less ha2ardous 
replacement decontaminants. such as sorbent decon are being developed, the quantities and 
packaging of current decontaminants present potential risk. The projected atockage ofSTB 
meets average MTW requirtments, but has been considered a high-risk category in the past. 
Slight: shortages in calcium hypochlorite and sodium hypochlorite can be made up by 1he 
industrial base, using commercially available altematives. These increased requirements come as 
a result of increased attention to the need for decontamination capabilities in the 2 MTW 
scenario, and will be further refined. Continued monitoring is recommended. 

The shelflife of the M258Al Skin Decontami!llltion Kit expired on 30 July 1999. Its 
replacement, the M291 Skin Decontaminating Kit, became the primary item used in pers:mnel 
decontamination. Although M258A 1 stocks arc no longer available to supplement inventory of 
the M291. the risk assessment is low. Projected buys are expected to meet the 2 MTW 
requirements, but may need to be augmented to meet the total service requirements. Rohm & 
Haas, Co., the sole supplier of the resin, sold the mixing and packaging equipment they used to 
manufacture the M291 Decontaminating Kit. Pine Bluff An:cnal, Arkansas, set up a production 
line and began to manufacture the M291 Decontaminating Kit in October 1996. Rohm & Haas 
continues to provide the XE-555 resin components. True Tech Inc. is blending the components 
to make the XE-SS5 resin. Almnatives to producing a kit that does not use the XE-555 resin 
are being studied, including novel sorbent decontamirumts. There are also a number of options 
being explored to retain this "at risk., technology. 

The projected stockage of the M295 Individual Equipment Deoontaminalion Kit puts it 
in a low risk category when compared with 2 MTW requirements. The M295 Decontamination 
Kit uses the same resin mix as the M291 Decontaminating Kit, and began delivet)' in December 
1997. 'I'rue Tech Inc. has been producing this item, Increased funding for its pYocurement 
would maintain the low risk. 

5. MEDICAL 

Medical NBC defeose items are used to counteract the effects of exposure to chemical, 
biological, or nuclear agents through pre--treatment, vaccines, or posHreatment. Current projec­
tions for medical chemical defense material indicates that sufficient quantities should be on hand 
through the POM years and present overa!l1ow risk. Quantities ofNerve Agent Antidote Kits 
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(NAAK), and Atropine and 2-PAM Chloride Autoinjcctors now support two MTW 
requirements. Convulsant Antidote Nerve Agent (CANA), and Nerve Agent Pyridostigmine 
Pretreatment (NAPP) Tablets (also known as PB Tablets) saw their risk increase because of the 
recalculated requirement for consumables. This report includes medical treatments for biological 
warfare agents and cyanide exposure along with the addition of new chemical treatments. 

NAPP is still an Investigational New Drug (IND) for the use as a nerve agent pre--treat­
ment. The U.S. Army Medical Materiel Development Activity (USAMMDA) has contillued to 
work with the FDA for approval. Defense Supply Center- Philadelphia (DSCP) is working with 
ICN Pharmaceuticals to establish a requirements contract for the manufacture ofNAPP. 

The sole supplier to DoD for NAAK, atropine autoinjectors, pralidox.ime autoinjectors 
and CANA is Meridian Medical Technologies, StLouis., Missouri. The medical chemical defense 
production line is being maintained with an IBMC. Meridian is an U.S. company but it obtains 
its atropine for the autoinjectors from a German supplier. Currently there is no domestic source 
for this drug. Pralidoxime and diazepam (CANA) for the autoinjectors is available from U.S • 
.sources. 

Patient Cbemlcal Wraps have not been procured since 1991 and arc made of the BOO 
materiel. USAMMA and the AMEDDC&S are currently assessing several versions of the patient 
wrap before initiating new procurement of this item. AU services are procuring the new 
decontaminable litter, but in limited quantities, for first line units. There is a very large stockpile 
of canvas litters that can be used once in an NBC environment and then destroyed. As the 
canvas litters are depleted, they will be replaced with the new nylon decontaminable litter. 

The Office of the Surgeon General has centrally prognunmed and funded the Army's 
Medical Chemical Defense Materiel since 1994. USAMMA hzs procured, stored and maintained 
this materiel for the Army in strategic locations for early deploycrs and forvvard deployed forces 
as Division Ready Brigades (DRB) sets, which support 5,000 personnel each. The Air Force, 
Navy and Marine Corps maintain their medical CB materiel in decentralized unit locations. 
Visibility of onAhand assets has been improved with the release of the Joint Medical Asset 
Repository, which is the Class VIII (medical) portion of JTAV. 

Medical research programs continue to explore medical countermeasures to deter and 
defeat the use ofbiological warfare agents against U.S. forces. The Joint Program Office for 
Biological Defense (JPOABD) has awarded a prime systems contract through the Joint Vaccine 
Acquisition Program (NAP) for the development, FDA licensure. storage, and production of 
vaccines against DoD•s identified potential biological warfare agerus. @urrendy, the U.S. total 
force (active and reserve forces) is being vaccinated against anthrax, which is considered the 
primary high-threat BW agent The anthrax vaccination program is a three-phase program, 
starting with the troops serving in-or identified to deploy to-the two higMhreat areas where 
hostile anthrax-use poses the greatest potential danger. The overall vaccination program is on­
schedule and willtak:e between seven and eight years to complete for all service members (to 
include new personnel acquisitions as the program extends over the entire period). 
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JPO-BD assisted the sole domestic supplier of anthrax vaccine to maintain its FDA 
licensure and to transition the production facility to private ownership in FY98. A foJlow--on 
contract was also awarded in FY98 to ensure sufficient anthrax vacc;ine to meet the DoD 
vaccination program. Other vaccines (or combinations) are currently in various stages of 
development and testing to protect against other BW agents identified in the Chairman of the 
Joint Chiefs of Staff (CJCS) validated BW threat list In the area of medical therapeutics,. the 
Department is. maintaining a stockpile of antibiotics (e.g., ciprofloxacin, doxycycline., etc.) 
sufficient to address: the treatment needs of potential BW exposures, where such treatment is 
medically indicated. 

The DoDIFDA Shelf Life Program was developed by the Department of Defense Health 
Affairs and the Military Medical Departments in res.ponsc to Congressional concern over the 
conservation of military medical resources. The program's focus is to save replacement cost of 
date sensitive medical materiel especially medical materiel in War Reserve Stocks, Medical 
Biologjcal Defense Materiel Programs and Mcdic.1l Chemical Defense Materiel Programs. The 
Joint Readiness Clinical Advisory Board {JRCAB) coordinates with the FDA for items the 
Services wish to have tested. The FDA requests samples from 1hc JRCAB and the Services. The 
samples have an initial potency test performed, followed by a 90-day stress test. and then a final 
potency test. The potency results arc compared against a degradation curve, and a new potency 
period is assigned. The FDA sends the infonnation to the .JRCAB and Services who disseminate 
instructions to extend and re-matk or destroy the materiel to activities and units worldwide. The 
same lot! are subjected to yearly retest and subsequent extensions until the materiel fails or is 
removed for lack of sufficient on-band quantities required for testins;. The Army maintains its 
extended materiel at Meridian Medical Tecllnologles for use by Force Package 3 .and4 units. 
The Air Force maintains its materiel at its local medical logistics a<'tivities that re-mark tb.e 
materiel and m.ain:tains it for the deploying units. Th.e Navy and Marine& re-mark the materiel 
and maintain it with the unit 
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ChapterS 

Nuclear, Biological, and Chemical (NBC) Defense 
Readiness and Training 

5.1 INTRODUCTION 

1be Services' vision for Joint NBC Defense Management is: America's Armed Forces 
trained and ready for the. 21st Centwy, protecting our nation and its forces against nuclear, 
biological and chemicuil threats. The Joint NBC Defense Program builds on the successes of 
each Service to develop a viable Joint orientation to NBC defense capabilities, which includes 
Joint requirements documenUl; Joint doctrine and tactics, techniques, and procedures; Joint 
modeling, simulation, and wargaming; and Joint professional training. 

5.2 NBC DEFENSE DOCTRINE 

Joint and Multi~Service Doctrine. Joint Publication 3-11, Joint Doctrine for Nuclear, 
Biological, and Chemical (NBC) Defense Operations, final draft 26 Nov 99 provides guidelines 
fur the planning and execution of NBC defensive npc:rations. [ts focus is on the NBC threat, 
national policy, and considerations peculiar to the preparation and conduct of NBC defense. 
These cmsiderations include principles oftheater NBC defense, Iogistics support, medical 
support, training, and readiness. 

The Joint Service Integration Group (JSIG) is working with the Air Land Sea Applica­
tion (ALSA) Center, U.S. Asmy Chemical School (USACMLS), and the Joint Warfighting 
Center to lead the effort in the development of multi-service NBC defense doctrine. Currently 
ALSA is revising FM 3-4-1, Multi-Service Procedures for NBC Defense of Fixed Sites, Ports. 
and Airfields, in coordination with all !he Services. Currently, the publication is in final review, 
incorporating Service-wide comments. Expected publication date is February 2000. Preliminary 
response to the publication has been favorable and the draft is being used as guidance in several 
locales. 

Mylti-National Doctrine. The U.S. Army Nuclear and Chemical Agency (USANCA) has 
been delegated the DoD representative for international standardization of NBC operational 
matters. USANCA participates in the following North Atlantic Treaty Organization (NATO) 
groups: 

• NBC Defense Interservice Working Party (NBCWP) under the Military Agency for 
Standardization, 

• Land Group 7 (LG. 7}-NBC Equipment-under the NATO Army Annaments Group 
(NAAG), 
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• Worldng Group 2 (LG. 7)-Low Level Radiation in Military Environments, 
• Challenge Subgroup (LG. 7}---Chemicai/Biological Toxicity Challenge Levels. 
• Technical Subgroup (LG. 7}-Nuclear Weapons Defense, and 
• ATP-45 (NBCWP) NBC Waming/Report;ng. 

USANCA also bas been delegated as th<: representative in the ABCA Quadripartite 
Alliance (US, UK, Caneda, Austtalia) in the Quadripartite Wodting Group (QWG) for NBC 
Defense. In that group, USANCA also participates in the RADIAC lnfonnation Exchange 
Group (lEG). The USACMLS participates with USANCA to incorporate NBC group 
agreements in revising existing manuals. 

The USACMLS has been delegated as the representative at the NATO Training Group 
(Joint Services Subgroup) in addition to providing representation and subject matter expertise to 
support USANCA at NATO/QWG meetings as required. This includes consultation to 
coordinate the official US position on NBC defense issues prior to international meetings. 

5.1.1 Joint NBC Defense Dostrine Program Management 

The NBC defense program management srmtegy descnbed in Chapter 1 provides the 
mechanism to assist the Joint Staff in the further development of the Joint NBC defense doctrine 
progmm. The JSIG coordinates with the Services to ensure the program is realistic and meets 
the needs of the Joint community. 

5.2.2 Joint NBC Defense Dottrlne Development Program 

The USACMLS has been tasked by the Joint Staff to revise Joint Pub 3-ll, Joint 
Doctrine for Nuclear, Bio/Qgica~ and Chemical (NBC) Defense. The title oftbe Joint Publica­
tion has been changro to Operations in an NBC Environment. This change reflects an increased 
emphasis on sustaining operation:s in a contaminated environment Release of a final coordina­
tion draft of Joint Pub J..ll to be distributed among the combatant Commands, Services, and the 
Joint St.Jris planned for March 2000. 

The USACMLS also provided exercise and training support to CINCs and various 
organizations throughout the year. Subject matter experts were provided to the Atmy War 
College for their "Strategic Crisis Exercise", Crisis Action Exercises, to the Atlantic Command 
(A COM) for Joint Task Fon:e (IfF) training, and to Exercise Silent Breeze II for briefing 
support. 

The U.S. Anny Medical Department Center and School (USAMEDDC&S) is the lead 
agency for the revision of Joint Publication 4-02, Doctrine for Health Service in Joint 
Operations. The prelim.inary coordinating draft was completed, staffed, and the Medica] 
Doctrine Working Party reviewed and incorporated critical and major comments. A final draft is 
being ptcpated. The final draft will be forwarded to the Joint Staff for worldwide staffing. The 
revision contains additional infotmation on the medical aspects of NBC defense. 
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USAMEDDC&S also is assisting USACMLS in revising the medical support aspects of 
Joint Pub 3-11. 

5.2.3 Army Medical Dottrfne Development Program 

Multi..Service Doctrine. The FY99 effort consisted of initiatives to develop new Army 
Medical Department (AMEDD) NBC defense doctrine products, provide AMEDD input to 
other service NBC doctrine publications, and provide input to multinational medical NBC pro­
cedures. Field Manual (FM) 8-284/NA VMED P-5042/AFMAN (!) 44-156/MCRP 4-!I.!C, 
Treatment of Biological Warfare Agent Casualties is complete. The FM will be printed and 
distributed in FYOO. FM 8-283, Treatment of Nuclear Warfare Casualitia and Law-Level 
Radiation Exposure is tmder development. This manual will be developed as a multi-service 
publication. FM 8-10-7, Health Service Support in a Nuclear, Biological, and Chemical 
Environment is being revised and developed as a multi-service publication. Doctrine for nuclear, 
biological, and chemical-environment (NBC-E) will be developed and incorporated into current 
and new manuals as the technology allows. The area ofNBC-E includes the effects oflong-tenn. 
exposure to low-levels (sub-clinical levels) of NBC agents, industrial radiation, biological. and 
chemical hazards. Available material on NBC-E will be included in the revision ofFM 8-10-7. 

Multi-National !lootrine. The Office of The S\ll'llcon Genera! (OTSG, DASG-HCO) bas 
been designated the head of Delegation for the NBC Medical Working Group for standardiza­
tion of NBC medical operationaJ matters. OTSG, DASG-HCO participates in or coordinates 
with the fbl!owing NATO groups: 

• NBC Defense Working Group 
• NBC Medical Working Group-Head of Delegation 
• Land Group 7 (10.7)-Joint NBC Defense 
• Working Group 2 (LG.7}-Low Level Radiation in Military Enviromnents 
• Challenge Subgroup (LG.7}--Chcmical!Biological Toxicity Challenge Levels 
• General Medical Working Party, Aeromedical Working Group 
• Research Technology Area/Human Factors Medical Panel NBC Medical Subgroups. 

The AMEDD participated in numerous NATO medical NBC procedural product 
reviews, resulting in several NATO Standordization Agreements (ST ANAGs) being updated. 
Further, the AMEDD participated in a Quadripartite Working Group to develop and update 
additional Quadripartite Standardization Agreements (QSTAGs), which are medical NBC 
proced1lral products. STANAGs and QSTAGs are reviewed fbr integration of these agreements 
into Army-specific doctrine literature products as well as multi-service medical doctrine 
products for which the AMEDD is the proponent 

5.1.4 Air Forse Doctrine Program 

HQ USAFIXONP has been working with the Air Force Doctrine Center to tiD a void in 
Air Force Doctrine by developing an overarching Counter-NBC Operations Doctrine far the 
USAF. The new document will bring the Air Foree into compliance with DoD Directive 2060.2, 
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which requires each Service to develop a counter-NBC doctrine. and will outline integration 
with Joint and Multi-Service doctrine. USAF guidance historicaUy bas focused on passive 
defense, whereas the new document wilt broaden the scope to inelude essential areas of 
eounterfbrce, active defense, and command, control, communications and computm, intelli· 
genee, surveillance, and reconnaissance {C4ISR). The doctrine document is in final review and 
should be in formal coordination in the second quarter ofFYOO. 

The Air Force Surseon General (HQ USAFISGXR) has been participating with the 
Anny in development of a medical doctrine field manual, Treatment of Biological Wmfare 
Agent Casualties. A Concept of Operations (CONOPS) was completed that standardized 
USAFE wartime medical contamination control operations. During FY99 SGXR has also 
participated in the review of numerous NATO Standardization Agreements that were updated 
during the year. 

5.2.5. Nan Doctrine 

The Navy has been actively participating in revisions to all phases of Joint. Multi-service 
and Service-unique Chemical Biological Defense Doctrine. Navy revisions have been 
incorporated into the latest version of Joint Pub 3·11, Joint Doctrine for Nuclear, Biological, 
and Chemical (NBC) Defense Operations. FM 3-4-1, Multi-Service Procedure8 for NBC 
Defense of Fixed Sites, Ports, and Airfiellh, has been revised in coordination with the other 
Services and has received a Naval Warfare Publication designation as NWP 3-11 23. The Navy 
unique publication NWP 3-20.31 Surface Ship Survivability also has undergone extensive 
re;visions to update shipboard Chemical Biological Defense actions and provide better 
coordination with existing multi-service publications. 

5.1.6 Marine Corns: Doetrlae 

The Marine Cotps continues to systematically review multi-setVice NBC doctrine. The 
Marine Corps has remwed a number of NATO Standardization Agreements as well as multi­
service doctrine with both the U.S. Army and the U.S. Navy. The Marine Corps has completed a 
new Marine Cotps Warfigh.ting Publication (MCWP) 3-37, Marine Air Ground TaskForce 
(MAGTF) NBC Defense. 

5.3 STANDABDS OF PROFICIENCY AND CURRENCY 

Each semce establishes standards of proficiency and cumncy for NBC defense ttaining:. 
The foftoWing sections describe of each Service's activities for NBC defense training. 

Anny Regulation 350-41, Training in Units, establishes Army standards for proficiency 
for NBC defense training. NBC defense training is conducted at schools and in units. The 
USACMLS is responsible to train and sustain Chemical Corps soldiers and leaders and provide 
task/condition/standard limits. suggested training products, and oversight in the areas of NBC 
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matters. Although the USACMLS is neither designated nor resourccd to be the DoD Executive 
Agent for joint NBC defense training, it is pursuing the following initiatives to the extent 
available resources allow: 

(I) assisting CINCs, Major Commands. and their staffs in assessing and pnwiding 
reference materials regarding the NBC threat and rcoommending actions to 
reduce the NBC threat in their areas of operations; 

(2) providing broad-based joint NBC defense doctrine and joint doctrine 
development support; 

(3) introducing and upgrading illStructional aids and training support material for 
war colleges and command and staff colleges for all Services; 

(4) developing, evaluating. and fielding advanced instructional capabilities fur both 
n:sident and nonresident instruction; and 

(5) conducting the Joint Senior Leader Training Course- A Focus on Weapons of 
Mass Destruction, intended to provide leaders from all Services with an 
understanding of joint NBC defense operations, training, readiness, threat, 
doctrine, and capabilities. 

lndivldulll Training. At the initial training level, NBC defense tasks arc taugllt to students 
wearing Mission Oriented Protective Posture (MOPP) gear during Basic Soldier Training and 
Warrant Officer Candidate Tralning to satisfy Initial Entry Training Requirements. Common 
core qualification is achieved from NBC tasks training during Officer (basic and advanced) and 
Warrant Officer (basic) training. NCOs train on leader NBC skills during their NCO develop­
ment courses. Other Officer and NCO courses require training in NBC as a condition that effects 
the performance of branch specific tasks. At the company level each unit bas an NBC NCO 
specialist and at the battalion or higher level most units have an NBC Officer and Senior NCO. 

Unit Training. The Army is constantly challenged to improve its training of NBC battlefield 
hazards by integrating such training into unit mission training as well as individual and leader 
training. It is required that the NBC protective mask be worn during weapons qualification 
training at least twice a year, depending on the unit category within the Standards in Training 
Commission (STRAC). Additionally, essential Anny civilians are trained in NBC swvival skills. 
Because oftoday's battlefield complexities, the Army takes a systems approaeh to its training. 
NBC tasks for individuals are published in Soldiers' Tmining Publications and trained in the 
Army School Systtm. Sustainment training occurs in the unit. NBC collective tasks are 
published in Army Training and Exercise Plan (ARTEP} Misslon Training Plans. The highest 
level of NBC traiDing recognizes NBC as a battlefield condition and units tram to execute their 
Mission-Essential Task List (MF:rL) while under NBC conditions. 

The Move of the U.S. Army Chemical School (USACMLS). The USACMLS moved to Fort 
Leonard Wood, Missouri, following closure of the base at Fort McClellan, Alabama, where it 
had been located previously. Construction was completed and was ~cupied by the Chemieai 
School in accordance with the schedule shown: 
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In preparation for the move, the first individuals departed Fort McClellan in October 
1998 and were assigned to the CDTF at Fort Leonard Wood. A second large group left during 
February through March 1999. These incl1,!.dc the combat developers, the training developers, 
and portions of the Chemical Brigade staff. The training departments moved to Fort Leonard 
Wood during May to August 1999 upon completion of scheduled training at Fort McClellan. 

The USACMLS activated the 3d Chemical Brigade at Fort Leonard Wood on 20 August 
1999. This brigade is responsible for all training activities at the Chemical SchooL This brigade 
also will provide command and control for the 82d Chemical Battalion (OSUT), the 84th 
Chemical Battalion. and the 58th Transportation Battalion, the Chemical Defense Training 
Facility, and the International Student Detachment. 

The 3111 Chemical Brigade began its ftrSt training of OSUT on 2 July l999 and proceeds 
today. The first Professional Development course: began on 16 August 1999. Although there 
have been many challenges, training the force to standard at the new installation continues. The 
Brigade executed the first Toxic Agent Training at the CDTF on 21 September 1999 with 
installation Senior Leadership. The first class of students trained in the CDTF beginning 
4 October 1999. Smoke training for students will commence in accordance with the compre-­
hensive plan that will ensure compliance with Federal and State environmental regulations 
pertaining to mnoke training on Fort Leonard Wood. 

Medical Tral,ing. The U.S. Anny funded medical NBC defense training that was conducted by 
the U.S. Army Medica! Department Center and School (AMEDDC&S), the U.S. Army Medical 
Research lnstiiUte of Chemical Defense (USAMRICD), the US. Army Medical Research Insti­
tute of Infectious Diseases (USAMRTID) and the Anned Forces Radiobiology Research Insti­
tute (AFRRI}. Courses were offered at the training center. at the requesting unit's site. and via 
distance education courses. In-house training, especially for the courses offered at USAMRIID 
and USAMRICD, enables students to use the extensive laboratory and field training facilities 
available at these commands. On-site training, t.e .• courses taken "on the road" and presented at 
mllitary installations worldwide, minimlzes student travel costs while preserving direct instruc­
tor-itudent interactions. Distance learning programs minimize training costs and increases the 
student audience size. During FY99, over 45,000 Anny, Navy, Marine, Air Force, DoD civilian, 
non-DoD, and non·US personnel received some form of Medica! NBC training via these 
courses. 

The AMEDDC&S trains U.S. Anny Medical Depanmcnt (AMEDD) specialists and 
leaders with courses offered in-house at Fort Sam Houston, Texas. Initial Entry Training (lET) 
for AMEDD soldiers includes Medical NBC subjects appropriate for each specialty. This year, 
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over 3,000 combat medics received instruction in treating and decontaminating biological and 
chemical casualties and over 150 Food Inspection Technicians received training on food 
management in an NBC environment. 

All new AMEDP officers received 39 hours of NBC classroom instruction and 12 hoUI'i 
of NBC fie!d training during their Officer Basic Course (OBC). The OBC teaches the funda. 
mental knowledge and skills necessary to conduct medical operation~ in an NBC environment. 
control NBC contamination in medical !lnits., an·d undem:and the medical implication ofNBC 
expoues, including bat:tlefield Low-Level Radiological (LLR) hazards. In FY99, 8 OBC 
courses graduated 1,230 officers, including 457 USAR, 1 SO ARNG and 10 non-US officers. 

Advanced officer training (OAC} includes 10 hours of medical NBC correspondence 
courses. For students who have: not oompleted the "Medical Management of Chemical and 
Biological Casualties Coum:" (MCBC), the USAMRIID and USAMRICD presented the 3-<iay 
on·siteversion of the MCBC during the OACs at the AMEDDC&S. In FY99, 711 U.S. and 28 
foreign officers attcru:ling !he OAC. The foreign officers received an additional40 hours of 
Medical NBC training. Sixteen U.S. Army officers received additional NBC instruction during 
the Brigade Surgeon Course. 

In preparation for the rank of staff sergeant, Anny combat medics attend the Basic NCO 
Course (BNCOC) of the AMEDDC&S. BNCOC includes classes and practical exercises in 
battlefield medical operations in 3Il NBC environment, decontaminating, managing and treating 
contaminated casualties. and training non-medlcal soldiers in casualty decontamination proce· 
dnres. In FY99, more !hall 1,267 NCCs attended BNOCC, including 7 USAR, 7 ARNG and 
7 non-US students. 

Low Level Radiological (LLR) training was presented by tbc AMEDDC&S during the 
Health Physics Specialists course, and to selected Army Nuclear Medical Science Ofiicets 
(NMSOs). NMSOs fill field Medical NBC Defense Officer positions. LLR training enables 
NMSOs and health physics specialists to ad vise, aM provide technica1 support, to units con­
fronting Radiological Di&persal Devices (RODs) or the accidental or malicious release of 
radioactive materials from nuclear facilities or storage sites. In FY99, 28 NCOs completed the 
12-week Health Physics Specialists Course, and 4 NMSOs receive 40 hours ofLLR training 
while attending other AMBDDC&S courses. 

USAMRICD trained 187 Anny, 20 Navy/Marine, 1 Air Force and 21 non·DoD person­
nel with the AMEDDC&S sponsored "Field Management of Chemical and Biological Casualties 
Course" (FCBC). The MCBC trains personnel in the first echelon management of chemical and 
biological agent casualties. Presented as a five-day in-house course at Aberdeen Proving 
Grounds, the FCBC is alsD offered as a three-day on-site course. The FCBC's classroom discus­
sions include: the current global threat of chemical and biological agent use, the characteristics 
and effects of threat agents, recognition and emergency treatment of agent exposure, principles 
of triage and decontamlnation of chemical and biological agent casualties. During FY99, 
USAMRICD presented the FCBC five times in-house, once on-site, and once as a VTC course. 
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Thirty preventive medicine officers and other medical professionals assigned to deploy­
able units, or directly responsible for NBC consequence management, attended the tri*Service 
"Medical NBC Readiness Workshop" of AMEDDC&S. Sponsored by the U.S. Army Ollioe of 
the Surgeon General~ this coum: provides instruction in the medical management the full 
spectrum of possible NBC threats, from battlefield NBC scenarios to the conduct of peacetime 
operations in areas deliberately contaminated with radioactive materials or industrial chemicals. 

USAMRICD trained 1,574 Army, 242 Navy/Marine, 455 Air Force, 96 non-DoD and 8 
non-US medical profi:ssiona1s with the "Medical Management of Chemical and Biological 
Casualties Course .. (MCBC). Sponsored by the AMEDDC&S, the students attending the in­
house MCBC divide their time bctwccn USAMRIID at Ft. Detrick, Maryland and USAMRICD 
at Aberdeen Proving Grounds, Maryland. The MCBC provides DoD pc=nnel, primarily pby· 
sicians, physician assistants, and nurses, with a working knowledge of the potential threat of 
chemical and biOlogical weapons and the status and scope of medical defense strategies. It com­
bines classroom instruction and field experience to establish essential skills, instill confidence, 
and define limitations in therapeutic modalities with each type of medical setting. The course 
also provides instruction on the use of specialized equipment and skills required for safe, long 
distance evacuation First-hand experience in triage, decontamination, and medical operations on 
the integrated battlefield is stressed. The in-house MCBC coui-se, which has doubled in size 
from 70 to 140 students per COUBe, was offered four times this year. The off-site MCBC, pre­
sented 24 times during the fiscal year, is in the process of conversion into a distance learning 
course. 

USAMRICD and the AMEDDC&S presented training to the 10 National Guard 
Weapons of Mass Destruction Civil Support Teams (WMD-CST) teams established this year. 
USAMRICD presented the MCBC course for WMD-CST members at Aberdeen Proving 
Grounds, Maryland. The AMEDDC&S presented a modified version of the twQ..week Medical 
NBC ReadillCSS Workshop to the WMD-CST at the AMEDDC&S. The WMO-CST, which can 
be sent by the State or the Federal government to respond to a suspected or actual WMD 
attack. are tasked with initially assessing tile situation and advising the local incident 
commander. 

AFRRI trained 229 Army, 68 Navy/Marine, 34 Air Force. and 13 other personnel with 
the "Medical Effects oflonizing Radiation" (MEIR) Course. The MEIR coUiiiC, funded by the 
Aimy Office oflhe Surgeon General, provides up-to-date infonnation concerning the biomedical 
consequences of tadiation exposure, how the effects can be reduced, and the medical 
management of radiological casualties. The MElR eeurse, sponsored by the AMEDDC&S, iB 
presented in-house at Bethesda, Maryland, and on-site at US military installations worldwide. 
The course has been expanded to include non-nuclear weapon radiological hazards, such as Low 
Level Radiological (LLR) hazards, which could be encountered on the battlefield or daring non­
combat military operations. 

The Army Office of the Surgeon Genetal funded USAMRIID and USAMRICD initia­
tives to exploit the potential of medical NBC distance learning courses. Distance learning 
courses, using VTC, satellite broadcasting, videotape series and computer based training pro-
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grams, offers an alternative for those othcJWise unable to attend training. The "Biological War· 
fare and Terrorism: the Military and Public Health Response .. vTC course cost only $52.93 per 
student, a fraction of the estimated $1,000/student to present the course in-bouse. The conveol­
ence of distance learning also enables large numbers of medical professionals to attend training. 

ln FY98, U.S. Anny Medical Research Institute of lnfectious Diseases (USAMRIID), in 
collaboration with the Centers for Disease Control and Prevention, broadcast a live, interactive 
satellite distance learning course entitled "Medical Response to Biological Warfare and Terror­
ism" to 17,319 military and civilian health professionals and first responders at 500 sites aeross 
the United States. This 3-4&y course proved to be very cost-effective, as the cost was $69 per 
student trained; whereas, it costs an estimated $1,000 to train a health care provider at 
USAMRIID's resident in-bouse course, which is given four times yearly to 76 students per 
comse. This satellite distance learning course represented a new em in cooperation with a 
civilian government agency to provide important information to all who may confront threats 
from biological agents. 

USAMRIID flllined 18,288 medical professional~ including 1,844 Anny, 2,431 Air 
Force, 939 Navy/Marine, and 15,377 civilians with the "Biological Warfare and Terrorism: the 
Military and Public Health Response" distance learning course. This three-day course provided 
training in the diagnosis and treatment of biological casualties in both military warfare and 
civilian bioterrorism scenarios. Developed in collaboration with Centers fDr Disease Control and 
Prevention (CDC) and nationally known leaders in public health, this 12-bour, fully accredited, 
course was broadcast live to 721 downlink sites throughout the United States, Canada, Europe, 
the Middle East, Central America, and tho Pacific Rim. A subsequent weekend re-broadcast of 
the taped course was targeted to U.S. Reserve and National Guard medica! personnel. 

USAMRICD provided the distance learning course "Medical Response to Chemical 
Warfare and Terrorism.'' This course provides training in the diagnosis and treatment of 
chemical casualties in both military warfare and civilian bioterrorism scenarios (see 
USAMRICD's Internet Web page at: http://ccc.apgea.anny.mil). This 12~hour comse is fully 
accredited and was developed and presented in collaboration with the Food and Drug 
Administration (FDA). It was broadcast live to approximately 800 down-link sites in all SO 
States, Canada, Germany, Hong Kong, Iceland, Italy, Japan, Portugnl, Republic ofSiDgapore, 
South Korea, and Spain. The estimated viewing audience was 2.5 million people. A subsequent 
weekend re-broadcast of the taped course was targeted to U.S. Reserve and National Guard 
medical personntl. 

The Army Office of the Surgeon General sponsors medlcal NBC training initiatives 
beyond specific training courses. These initiatives ID.clude the Nuclear, Biological. and Chemical 
Casualty Training System (NBC CTS) developed by the AMEDDC&S, and is scheduled for 
fielding during FYOO. NBC CTS is a computer program to augment medical NBC trnining by 
providing a multi-player training of the medical consequences of an NBC attack. During the 
NBC scenarios, participants allocate limited personnel and logistical assets to evaluate, triage, 
and treat the casualties. NBC CI'S allows participants to exercise decision~making and staff 
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coordination skills, and suffer the cascading effects of their decisions, while refining individual 
skills, evaluating contingency plans, and learning CUITC!It NBC doctrine. 

The Army Office of the Surgeon Geneml maintains the Medica! NBC Online Infonnation 
Server, an Internet web site at: http://www.nbc·med.orgf. This searchable web site, visited over 
400 times per day, presents NBC related nev.·s articles, case studies, congressional testimony, 
information papers, medical NBC references., training materials, and the schedule for related 
conferences and courses. Links are provided to AMEDDC&S, USAMRlCD, USAMRIID, 
AFRRI. and other NBC related internet sites offering training documents and software 
paekages. Many references and documents can be downloaded direcdy from the OTSG site, 
including the Medical Management of Biological Casualties Handbook and Medical 
Management of Chemical Casualties Handbook 

The Field Preventive Medicine and Tnrlning Divisions ofUSACHPPM are cummt:ly 
working with U.S. Army Forces Conunand to assist field preventive medicine units in 
asseS&tneDt of their existing enviroMtental sampling and analysis capabilities and provide 
technical training on toxic industrial materia] risk assessment and radiological hazard risk 
assessment This training includes orientation and training on existing Tt(ble of Organization and 
Equipment as well as USACHPPM provided equipment and support. USACHPPM will 
complete the initial FORSCOM active component assistance visits by the end ofFY2000 and 
reserve components in FY 2001-2002. 

5.3.2 Air Force 

Air Force policy is to provide initial and annual refresher training to personnel in or 
deployable to NBC bigh threat areas (HTA5). The Air Force standards ofprof~eiency are based 
on two international standardization agreements: NATO Standardization Agreement 21 SO 
(NATO Standards of Proficiency for NBC Defense) and Air Standardization Coordinating 
Committee (ASCC) Air Standard 84/8 (Initial, Cnntinuatinn and Unit NBC Standards). Both 
agreements are implemented through Air Force Instruction 324001, Disaster Preparedness 
Planning and Operations. The Air Force ensures pro:ficiencies and currency of NBC warfare 
defense training through classroom training, unit level training, and exercises. NBC Defense 
Training (NBCDT) is requited nnJy for military personnel and emergency essential civilians in or 
deployable to NBC threat areas. Major Commands (MAJCOMs), the Air Reserve Cnmponcnt, 
and Direct Reporting Units may tailor their NBCDT programs to meet their specific mission 
requirements. The subjects presented in the classroom follow the three principles of NBC 
defense (avoidance, protection. and decontamination) as identified in Joint Pub 3-11. Unit level 
training follows the classroom training on wartime mission critical tasks. Supervisors train 
personnel to complete mission critical tasks while the workers are wearing their full complement 
of individual protective equipment. Exercises are used for training and evaluation purposes. 
Instructors at base level receive their professional training through Air Force courses at Fort 
Leonard Wood, Missouri. 

lndlvlllwl Tnzining. There are two types of individual training. The first is geneml equipmeot 
and procedures training that enables personnel to recognize and protect themselves and others 
from NBC hazards. The second is individual profLCiency training that enables pexsormelto 
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perfom1 their wanime tasks in a NBC-contaminated enviromncnt. Detailed training comes with 
assignment to a threat area or to a deployable unit. Persormcl receive the following NBC defense 
training courses: 

compc!crrcy or as quantimtive rrt 
din:ctcd by MAJCOM. wsting(QNFT)I 

; 

of 36 months nr more in NBC dcftmse training. 

confidence exerci11e 
and CCA tnlining. 

NBC refresher training is at the discretion of the MAJCOM~. with the majority opting 
for annual refresher training through classroom tmining and exercise participation. Individual 
NBC proficiency training occurs through on-the-job-training and exercise participation. In 
addition, aircrews are required to conduct a one--time flight while wearing chemical defensive 
equipment. 

Unit Trtdnlng. Units in or deployable to NBC threat areas must conduct the following training: 

CBTllreat 
Ana MINIMUM EXERClSE REOUI«.EMENTS 

...... Uy 
• Conduct attack response exercise implementing the base OPlan 32-l and other 

Low contingency plaN (i.e., NBC, terrorist, or conventional anack}. 
- Cond:!!~ attack response exercise for unit.'!' mobility commitments based upon the 
threat at lovmcnt locations. 
Semiannually 
- Conduct attack response exercise implemenfing the base OP!an 32-1, BSP, and other 

Mollnm COlltingency phns (Le., NBC, terrorist, or conventional attack). One exercise moy be 
satisfied by a tabletop exercise. 
- Conduct attack response exercise for 11nil mobility commiHnents based on the threat 
at d t locations. One exerdse can be satisfied bv .a tnblctoc exercise. 
Saalouulwilly 

Hlgb - Co~ attack response exercises implementing the base OPlan 32-1, BSP, and other 
conti~~cv clans. 

Air Force nuijor commands have reported significant increases over the last three years 
in the nwnber of people teeeiving equipment and proterlures training as wen as 1he number of 
hours spent for that training. 

Mtdical Trabting l~titiatives. Following the Air Force Medical Scrvlce (AFMS) NBC Warfare 
Defense Tralning Workshop in 1998, eleven training initiatives were prepared to meet gaps in 
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Air Force chemical and biological medical defense training. Training tools for the AFMS re­
engineered unit type codes, such as: (1) Patient Decontamination Teams, (2) Chemically Hard­
ened Air Transportable Hospital, (3) Preventive and Aerospace Medicine (PAM) team tnrinlng, 
(4) Bioenvironmental Engineering NBC team training, (5) PACAF AFMEDPAC 2000, 
(6) C011tinuing Medical Readiness NBC lnlining, (1) NBC CD-ROM Toolboxes, (8) ACCI 
Force Protection Battle Lab Initiative- Bio Agent detection training, and (CJ) NBC Defense 
Leade:rship Skills traiiting were identified for contractor developmc11t. The Anny (funded by the 
AF) is. the office of primary responsibility for the fmal two initiativo.o: ( 1 0) Medical Management 
of Chemical Casualties, and (11) NBC CD-ROMs. Care providers who have not been afforded 
the opportunity to attend the Army MCBC Course will receive an instmctor based course on 
medical management of chemicaJ and biological casualties training at their units. Overseas 
lot:.ations have priority over CONUS bases for this initiative. In additi011. identified medical UTC 
teams will receive medical reference materials developed by the US Anny and civilian 
contractors for training. 

!.3.3 Navy 

Navy Chemical, Biological and Radiological Defense (CBR-D) training is conducted in 
two phases: individual and unit tralning. Individual training consists of attendance at formal 
school courses and completion ofbasic and advanced CBR Defense Personnel Qualification 
(PQS) training. Navy personnel also conduct periodic unit CBR Defense training and pre­
deployment unit training exercises. 

lndiJidual Trvlining. The Navy provides initial entry-level CBR defense training to all officers 
and enlisted personnel in the accession programs. Enlisted personnel receive three hours of 
training (two hours in the classroom; one hour in the tab} focused on the use of personal protec­
tion equipment and survival skiDs, including a CBR-D "confidence" chmnber exposure. Officers 
receive two hours of class time focused on personal protection equipment and swvival skills. 
After reporting to designated units, Navy personnel also are required to complete basic and 
advanc<d CBR-D PQS training. 

Officer and Enlisted Pernonnel assigned to ship and shore billets requiring CBR·D 
expertise receive additional CBR-D related courses. These courses include the Disaster Pre­
paredness Specialist Course and the CBR-D Operations and Ttaining Specialist Course con­
ducted at the U.S, A:rmy Chemical School. Additional CBR-D training is covered in the Repair 
Party Leader Courses conducted at various Fleet Training Centers. Officers receive additional 
CBR-D related trairrlng at the Damage Control Assistant Course, t11c Shipboard Department 
Head Course, the Prospective Executive Officer Course. and the Prospective Commanding 
Officer Course held at the Sumcc Warfare Officer Schoo' Newport, Rl. 

Navy medica.l providers attend the Management ofChemical and Biological Cosuaities 
Course at the U.S. Anny Medical Research Institute for Chemical Defense, Aberdeen Proving 
Grounds, Maryland and the U.S . .Anny Medical Research Institute oflnfcctious Diseases, Ft. 
Detrick, Ma!yland. 
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Unit Training. Proficiency training is conducted at the unit level by Navy instructors who are 
graduates of the CBRRD Operations and Training Specialist Course conducted at the U.S. Army 
Chemical School. Navy units conduct basic, i.ntennediate, and advanced training exercises as 
part of the Training and Readiness Cycle prior to deployment During the basic training phase, 
CBR-D training exeroises are overseen by the appropriate Type Commander and may involve 
additional unit tralning by CBR-D specialists from an Afloat Trnining Group (ATG). During the 
intennediate and advanced phases of the training cycle, combat readiness is reinforced through 
Composite Training Unit Exercises and Fleet Exercises. 

S.3A Marfne Corns 

The Marine Corps' NBC training focuses on the ability to conduct operations through­
out the battlespace with particular emphasis on amphibious deployment, littoral, and air/ground 
operations. The Marine Corps views NBC as an environment, similar to daylight/darkness and 
cold/beat. yet with its own unique challenges. 

Training requimnents are derived from the Force Comnmndcr's Mission Essential Task 
Lists, Joint Universal Lessons Learned, Marine Corps Lessons Lcan'lCd, Mission Need State­
ments, and Fleet Operational Needs Statements. Once validated, the training requirements are 
introduced into the Systems Approach to Training (SAT} Process. One of the results of the SAT 
process is the development of training taskli and standards that will fulfill the training requife. 
ments. These task lists and standards are incorporated into Individual Training Standards (ITSs) 
for individual Marines and Mission Perfomumce Standards (MPS) for Marine units. These ITSs 
and MPSs are published as Marine Corps Orders for standardization and compliance throughout 
the Marine Corps. 

The Marine Corps conduct training in two categories: Individual Training based on ITSs 
and Collective (unit) Training based on MPSs. Figure 5-l shows the individual NBC training 
provided to all Marines. 
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8 : SchOOl of Infantry 
. • {Infantry Training Battallonr 

Marine Combat Training) . 

Marine Battle SkiHs 
- standards Trained 

-Engage Targe!S wlth the M16A2 wearing a protective mask 
-Identify NATO NBC Markers 
- DonfMalntaln the M171M40 Field Protective Mask 
-Don Individual Protective Clothing to MOPP-4 

- Perform Basic Body Functions while in MOPP-4 r ?~ 
-Identify Chemical Agents ~· 
-Decontaminate SkinJPersonal Equipment All Are Annual 
-Decontaminate Crew.served Weapons Requirements 
-Exchange MOPP Gear .--
- React to a Nuclear, Biological, Chemical Attack 
- Treat a Chemical Agent Casualty 

Figure S.l. USMC Individual NBC Training 

Imlividual Trtli11ing. Enlisted Marine entry level training begins at recruit training or "Boot 
Camp" where Marines are introduced to the field protective mask and the gas chamber. All 
enlisted Marines then proceed to the School of Infantry (SOl). The training focus is surviving 
and functioning in an NBC environment. Training transitions from a classroom/academic 
environment to practical application/field environment to provide students more hands-on 
experience. 

ODce Marines reach 1heir units they begin the Marine Battle Skills Training program. 
Marine Battle Skl.11s is a set of tasks which all Marines are required to be proficient in and are 
evaluated annually. Marine Battle Skills NBC training focuses on providing Marines the 
capability to survive as well as function in an NBC environment 

Unit Trttining. Unit level (or collective) training includes classroom and field traiDing and is 
included in unit tnUning exercises and plans. (See figure 5-2.) Units are also required to meet . 
very specific training stanciards. These requirements take tbe fonn of Mission Performance 
Standards (MPSs). Each type of unit in the Marine Corps has a set of MPSs assigned to it. 
These MPSs are published as 3500 Series Marine Corps Orders. 
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Ground Combat Air Combat Combat Servlce Command 
Element Element SUpport Element Element 

MISSION PERFORMANCE STANDARDS 
- Unit Collective Training requirements are based on Mission 

Pertorrmmca Standards (MPSsl 
-Each type of unit has a specific set of MPSs documentad in a 

3500 series Order 
-NBC Tasks are Included In all MPS Orders 

-Operate In MOPP-4 for 6 hours is the standard 
. F1gure S-2. USMC Colltetlve Traiamg. NBC Requirements 

Each MPS Order includes NBC Tasks which the unit must accomplish. However, each 
set of requirements varies from onit to unit For example, a Tank Battalion must be able to 
utilize the vehicle's NBC filtmtion system, decontnminate tank$, and operate tanks under NBC 
conditions. An Infantry Battalion on tbe other hand has no requirement to decontaminate tanks, 
but does have to decontaminate crew served weapons. NBC evaluations are conducted annually 
for all Marine Corps units. Those units lllat are part of the Marine Corps' Unit Deployment 
Program (UDP) and designated Marine Expeditionary Units (MEUs) are required to undergo an 
NBC evaluation prior to deployment. 

5.4 NBC DEFENSE PROFESSIONAL TRAINING 

Public Law 103~160 requires all Services to conduct NBC defense professional training 
at the same location. Omently, all Service training is co-located at the United States Anny 
Chemical School at Ft. Leonard Wood, Missouri. Each Service conducts their training with their 
own Service instructors. The experts who graduate from the Service's technical training and the 
Army's Chemical Defense Tmining Facility become instructors for their Service's unit training, 
The Defense Weapons School attached to the Field Command, Defense Threat Reduction 
Agency (DTRA) at Kirtland AFB, New Mexico, conducts a nuclear hazards training course: 
e.g., Technical Escon Course and the Radiation Safety Off1eer Course. 

5.4.1 Joint NBC Defense Profe5Jional Trafning 

The JSIG has e.tablished Joint Assessment Worl<ing Group (!AWG) comprised of 
Service detachment representatives at the USACMLS to discuss issues pertaining to facilities 
and range scheduling and any other training issues that impact the abllity of the Services to 
conduct effective professional training. 

Information exchanges between the Services were facilitated by the JSIG and plans put 
in place to review future doctrine and new equipment training plans. Discussion concerning a 
Joint instructor pool was shelved due to unique training requirements each Service possesses. 
The Anny plans to consolidate common and shared (Chemical, Military Police, and Engineer) 
training. 
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Joint Professional Military Education. Phases i and II, currently contains no NBC 
defense considerations or requirements.. It is essential that officers of all Services assigned tQ 

joint staffs understand the NBC threat, are familiar with U.S. capabilities to detect and mitigate 
the threat, and comprehend their staff roles and responsibilities in dealing with NBC issues. The 
JSJG, along with the Services, Joint Staff, and CINCs will address these important shortfalls and 
requirements in the coming year. 

Within the joint medical arena, the US Army Medical Department sponsors the Medical 
Management of Chemical and Biological Casualties (MCBC) course, which provides training to 
DoD personnel. Additional information on this course can be found in Section 5.3.1. Based on 
guidance contained in DoD Directive 6025.3, Clinical Quality Management Program in the 
Military Health Services (signed 20 July 1995), health care providers are directed to receive 
certification for assignments during military operations. This certification includes NBC defense 
training and provider courses where applicable. The medical commander will review certification 
annually. In addition, on 20 December 1995 the DoD completed DoD Instruction 1322.24, 
Military Medical Readiness Skill Training, which implements policy, assigns responsibility, and 
prescribes procedures for developing and sustaining comprehensive systemS for providing, 
assessing. and monitoring military medical skills training essential for all military personnel, 
health care pe~onnel. and medical units. NBC defense training. to include chemical and 
biological warfare defense measures and medical specialty training such as casualty management, 
are specifically articulated in the instruction. 

All Medical Nuclear Casualty Training has been consolidated under the Anned Forces 
Radiobiology Research Institute in Bethesda, Maryland, where radiobiology education is made 
available in a Tri-Service fonnat. 

5.4.2 Army NBC Defense Professional Trainin• 

U.S. Army NBC Defense Professional Training presently takes place at Fort Leonard 
Wood, Missouri. Training consists ofthrtc enlisted/noncommisioned officer courses and two 
officer courses. At initial entry One Station Unit Training, enlisted soldiers receive training in 
chemical and biological agent characteristics and hazards, smoke and decontamination opera­
tions, chemical and radiological survey proce~ and individual protective clothing and 
equipment. This program provides 19 weeks of intensive training, culminating in live/toxic agent 
training in the Chemical Defense Training Facility. "I:oxic agent ttaining is an integral, mandatory 
component of all Chemical CoipS initial entry and professional courses. 

126 



NBC D4ifense lteadineu 011d fuining 

Initial Entry Traiaing 
Standards Trained: 19 Weeks 

-Radiological Survey 
-Radiological Defense 
-Chemical and Biological Agent Characteristics and Hazards 
-Chemical and Biological Defense 
-Decontamination Operations 
- Smoke Operations 
-Individual NBC Protection . 
-Chemical Defense Training Facility 

Figure S..3. U.S. Army Initial Entry Training 

Chemical Corps sergeants attend the 15 week Chemical Basic Noncommissioned Officer 
Course (BNCOC) where they are traine<l to be an NBC company squad leader and a non­
chemical company or battalion NBC NCO. Chemical BNCOC provides the NCO with the 
technical and tactical skills needed to advise company/battalion commanders in NBC operations 
and })l'ocedures, to train non-chemical soldiers in NBC avoidance, decontamination, and 
protective measures and to lead sm.oke/decontamiliation squads. 

Chemical Corps staff sergeants and sergeants ftrst class attend the 13 week Chemical 
Advanced NCO Course (ANCOC) where they are trained to be an NBC platoon sergeant. an 
NBC NCO at brigade !eve~ and an NBC NCO in a division or Corps leve\ NBC element. During 
trainlng they receive advanced technical operations, hazard estimates, logistics and maintenance 
management. combined anns opentions, smoke and flame support, and training management. 

Chemical Corps lieutenants attend a 19-week officer basic course. 10-weeks during 
mobilization. ReseJVe Component officers must attend the resident course. The Maneuver 
Support Center (MANSCEN), will instruct the 3·weeks of common lieutenant training from the 
Chemical, Engineer, and Military Police schools. The Chemical Officer Basic Course (COBC) 
prepares lieutenants to serve as a Chemical Corps platoon leader or as a non-chemical battalion 
chemical staff officer/assistant operations offiCer. This course provides them with a fundamental 
knowledge of NBC agent characteristics and hazards, NBC recon (non-FOX), decon, and 
smoke operations, NBC staff functions and NBC defensive planning, individual 'and unit tactical 
opemtions, and biological detection operations. This course includes classroom instruction, 
hands-on equipment training, and field exercises. Completion of live/tOxic agent training is a 
prerequisite for graduation. 

Chemical Corps captains attend the Captain's Career Course, an 18-week officer 
advanced course, in which they are trained to serve as the commander of a Chemical Company 
and as NBC staff officers at the brigade ond division leveL Instruction focuses on leadership, 
Anny operations, smoke and flame operations in support of maneuver units. bioiogical detection 
operations and NBC defensive planning to include: hazard prediction, NBC reconnaissance and 
deoontamination operetions. Additionally, officers receive training in chemical and biological 
vulnerability analysis, nuclear target analysis/vulnerability analysis, operational radiological 
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safety, and enviromnentat management. Extensive use is made of computer simulations to 
reinforce the application of NBC assets in support of tactical operations. In the MANSCEN 
configuration, the Chemical Officer shares training with Military Police and Engineer Officers in 
Common Training, Shared Tactical Training, and Brigade Battle Simulation Exercise {BBS). 

Standards Trained: 

- Leadership 
- Anny Operations 
- Plan and Conduct NBC Reconnaissance 
- Decontamination Operations 

Oftk:er Advanced Course 
Tralniag 
18 Weeks 

- Chemical and Biologlcal Agent Detection Operations 
- Smoke and Flame Operations 
-Nuclear, Biological, and Chemical Target Analysis/Vulnerability Analysis 

-Chemical Defcme Training Facility 

Figure S4. U.S. Army Captain's Career Co are Officer Advanced Training 

Specialized professional training is conducted in stand--alone courses attended by DoD, 
Allied, and intemationa1 students. These courses include: 

NBC Reconnaissance Operalions (FOX) 
Radiological Safety (Installation level) 
Operational Radiation Safety 
Chemical Weapons Inspector!Escort (DTRA) 
Chemical Weapons Convention Module ll 
Decon Procedures (Non-US) (GE, UK. NE) 
RADIAC Calibrator ~odian 
Biological Detection Specialist (BIDS) 
Master Fox Scout 
Long Range Biological Standoff Detection 

5.4.3 Air Foree NBC Defense Professional Training 

(Swe<k<) 
(3 woe!«) 
(I ..d<) 
(I wook) 
(6woek<) 
(I week) 
(I week) 
(5 -"s) 
(2 weeks) 
(2 -"s) 

The Air Force training detachment at Ft. McClellan offers six. separate in~residence 
courses designed to enhance the NBC proficiency of primary-duty AF Civil Engineer Readiness 
Flight personneL These courses fulfill the differing needs of the total force, including Active 
Duty, Air National Guard, and Air Force Reserve. Further, the Air Force administers a career 
development correspondence course and two mobile courses in airbase operability and NBC cell 
operations. 
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Each course contains a wide range of materials covering critical aspects of Readiness 
Flight operations in situations ranging from peacetime, military operations other than war. 
through wartime. The following is a synopsis of the NBC aspects ofthese courses. 

Ti-aining for personnel being assigned primary readiness duties includes comprehensive 
coverage of agent charncteristics and hazards (to include detennination of incapacitation/ lethal­
ity levels); nuclear weapons effects and other specific hnzards associated with ionizing radiation; 
NBC detection and decontamination; contamination control and avoidance techniques; plotting 
and reporting procedures; detailed NBC persistency and duration of hazard calculations; the 
inter-relationship between NBC defense and other passive defense activities (e.g., camouflage, 
concealment, and deception, (CCD), dispersal, and hardening, etc.); and systematic analysis 
procedures for assessing the hazard and providing credible advice to commanders. 

Air Force learning theory emphasizes bands--on training, and the school makes extensive 
use of available training ranges and equipment. Tlte school includes Chemical Defense Training 
Facility (CDTF) live agent training in five of six in-residence coumes. Training is provided on 
every major piece of equipment available in the field today, including state-of-the-art items 
currently being fielded. 

The CE Readiness Flight Officer and 7-level Craftsman courses provide flight leaders 
and mid-level NCOs with the background and technical information that is necessary for 
effective management of the CB Readiness Flight and eontingcncy response operations. 

Readiness is the key to SUC(;essfu! Air Force op~rations. Consequently, the various 
aspects of CE Readiness Flight operations, including NBC defense, are also topics of instruction 
at briefings for Air War College, Air Force Institute of Technology, or Joint Senior Leaders 
Course. 

The School of Aerospace Medicine at Brooks AFB teaches a variety of readiness 
courses to medical personnel. Courses-such as Bioenvironmental Engineering. NBC Battlefield 
Nursing, Preventive and Aerospace Medicine contingeccy training, Global Medicine, Military 
Tropical medicine, Medical Survival training, plus many others-are provided at the San 
Antonio, TX base. 

5.4.4 Navv CDR Defenst Professional Traininrz 

The Navy Construction Training Center Detachment at the U.S. Army Chemical School 
offers two courses of instruction for Navy CBR~D specialists. The courses are open to Navy, 
Coast Guard, Military Sealift Command, and select foreign military personnel, E-5 and above. 
Courses are designed to provide both afloat and ashore commands with individuals who can 
successfully perfonn their requisite duties in a CBR contaminated environment. In addition, the 
training enables CBR~D specialists to act as the primary CBR~D trainers for their respective 
commands. 

The training capitalizes on the unique capabilities of the Anny Chemical School. 
Approximately 200 students graduate annually from the Detachment's courses. In addition to 
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being fully qualified to conduct training using the Anny's facilities, the Navy Detaclunent 
adively participates as part of the JAWG. 

1n addition to CBR-D S~alist courses conducted at the US Amly Chemical School, 
the Navy has incorporated CBR-D readiness training into courses that are attended by personnel 
at aU levels of professional development. 

CanrseName 
Recruit Training CBR·D 

Damage Control ''A" &:boo! 

·Senior Enlisted Damagt: Control 
Hospital Cotpsman "A" School 
lndepandent Duty Corpsman 

Man:tgement of Chemical Casualties 

Medical Affects oflonizing Radiation 

Radiation Health lndoctrioatioo 
Radiation Health Officer 

CBR-DCommand Center 

CBR-D PCISOnnel Protection 

CBR·D Tum Training 

Repair PaTiy Leader 

Repllir Party Officer Short Ccurse 

Division Officer 
Damage Control Assistant 

Department Head 
Executive Offu:er 
Commanding Officer 

Co•rse Loeation 
Nava1 Training Center Great Lakes,IL 

Naval Training Center Great Lakes, lL 

Fleet ~raining Center San Diego., CA 
Naval Training Center Great Lakes,IL 

Naval Schoof ofHcalr:h Sciences San Diego, CA 
and Nav.al School of Health Seietlces Portsmouth. VA 
U.S. Anny Medical Research Institute for 
Chemical Defeose, Aberdeen Proving Ground, MD 
Armed Fortes Radiobiology Re£earch Institute 
Bethesda,MD 
Naval Uhdcma Medicalln~titute Groton, cr 
Naval Undersea Medical Institute Grolon, cr 

Naval Construction Training Center Gulfport, MS 

Naval Conmuction Tnining ~ter Gu!J.Port, MS 
Naval Construction Training Cen~r Gulfport, MS 
and Naval Construction !mining Center Port Hw:neme, CA 

Fled Training Center San Diego, CA Norfolk, VA 
Mawort, FL lngicsido, 7X Pearl ~r HI 
Yokosuka, Japan 
Surface Warl'are Officers School Newport, Rl 
Surface Warfare Officers School Newport, RI 

Surface Warfare Officers School Newport, RI 
SUrface Warfare Officers School Newport, Rl 

Surface Warfare Offu:crs School Newport. RI 
Surface Watfare Offie<:rs School Newport, RI 

5.4.5 Marine Corns NBC Defense Profenional Training 

The Marine Corps NBC Defense School at Ft. McClellan consists of an Enlisted Basic 
NBC Defense Course, and an Officer Basic NBC Defense Course. In addition to the courses 
conducted by the Marine Corps NBC Defense School, Marines attend three other functional 
courses (Chemical Officer Advanced Course, NBC Reconnaissam:e Course, and 1hc 
Radiological Safety Officer Course) conducted by the Army Chemical School. 

The USMC Enlisted Basic NBC Defense Course trains approximately 200 NBC 
specialists in a comprehensive I 0 week program covering all the ITSs specified in MCO 
1510.71. The curriculwn includes I 08 hours of instruction on how to conduct NBC training. 
This training provides Marines with the tools they will need on a daily basis as they perform their 
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primary peacetime mission of conducting NBC Defense training to their units. The course is 
divided into six blocks of instruction as shown in Figure 5-5. 

Rac:ruitTreinlng ~ 

NBC Defense School 

Scbool of Infantry 
(Marino Combat 

Traln!ng) 

_ .. -·. 

MO$Sdtoo1 
Ft. MoCfellan, AL 

- USMC School co-located at Ft. Leonard Wood 
-Course length 10 weeks 
1. Basic NBC S~lls 
2. Chemlcai!Biologlcal 
3. Radiological 
4. Equipment Maintenanre 
5. Oecontarninatton 
6. Conduct of NBC Training 

70 hours 
64hoors 
48 hours 
59 hours 
32 hours 
108 hours 

•' . " 

( FOCUS:TRAJM--THE·lRAINER 
.. PROIII)E8:NBCEXPER1JSETO 
'·:rJ:iE OPERATIONAl FORCES 

II 
Specialists) 

Training For NBC Officers. Establishment of a Marine Corps Basic NBC Officer Course is 
complete. Thls course, shown in Figure 5-6, provides the requisite NBC skills to newly selected 
Marine Corps NBC Defeme Officers. The first course began in June 1997. All Marine NBC 
Officers are Warrant Officers, usually selected from NBC Defense specialist enlisted ranks. A1. 
Warrant Offkers, they focus entirely on technical expertise, NBC defense training, and super· 
vision of enlisted NBC defense specialists. The NBC Defense Officers Course focuses on 
Warrant Officers and builds on previous training received. NBC Officers also attend the Army's 
Chemical Officer Advanced Course and Joint NBC courses as part of advanced Military 
Occupational Specialist (MOS) training. 
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' / 
Operational Foren ...... The Bas!cSchocl • MOS Sclt«<l 
lEnllstad Marinas) {Wamtl'lt Officer) , , Ft. McCielan, A1. 

NBC Defense Officer Course 
Course length: 7 weeks 

- Basic NBC Sk!lls 
- Chem/Bio Hazard Prediction 
- Radiological Hazard Predlction 
--Radiological Monitor/Survey!Recon 
·- Opera1ional Aspects of Radiation 

{oomputation of dosage and rates) 
- Decon1amination Operations 
- NBC Defense Administration 

44.5 hours 
44.5hours 
29.5 hours 
32.5 hours 
18.5 hours 

14.51\ours 
48.0 hours 

-- Emphasizes Field Training and Practical Application 

Figure 5-ti. USMC Individual Training (Training fil:r NBC Officers) 

5.5 TRAINING IN A TOXIC CHEMICAL ENVIRONMENT 

1n 1987 the Anny established the Chemical Defense Training Facility (CDTF) at Fort 
McClellan, Alabama. In October 1999, the Chemical School started training students at its new 
facility at Fort Leonard Wood, Missouri. The CDTF trains nri!itary and civilian personnel in a 
toxic chemical environment. Since its opening. the Anny has used this valuable resource to train 
over 51,000 U.S. and Allied military personnel as well as selected DoD civilians. The CDTF 
promotes readiness by pr<Widing realistic training in the areas of detection, identification, and 
decontamination of chemical agents. The training develops confidence in chemical defense 
tactics, techniques, procedures. and chemical defense equipment. Instructors ensure that trainees 
can adequately perfonn selected tasks on a chemically contaminated battlefield. To date. the 
CDTF has maintained a perfect safety and enviromnental record. 

Enrollment at the Joint Senior Leaders: Course and the Toxic Agent Leader Training 
Course at Ft Leonard Wood, Missouri continues to be in demand. Over 2,000 active and 
reserve commanders, service leaders, and toxic agent handlers from each of the services have 
attended. These personnel become very familiar with NBC considerations. Additionally, toxic 
chemical environment training provides senior officers, conunanders, and future NBC defense 
specialists confidence in their doctrine, warfighting techniques, and the equipment they fight 
with in the face of clmllenges presented by NBC contamination. 

The Weapons of Mass Destruction Civil Support Teams (WMD-CST) will begin training 
at the Fort Leonard Wood facility. The facility has the flexibility to design toxic chemical agent 
training to prepare the WMD-CST for this tmique mission - assisting civil authoritlei facing the 
threat of domestic tetrorism involving weapons of mass destruction. 
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There is growing international interest in CDTF training participation. Germany has been 
taking advantage of this training opportunity for about six. years. The United Kingdom now uses 
this facility for training. 

Finally, Federal and state law enforcement agencies and other first responder-type 
agencies have also participated in the training. The Chemical School continues to support 
requests from civil authorities for toxic chemical agenr training. 

5.6 INTEGRATION OF REALISM/WARGAMESIEXERCISES 

5.6.1 Simulations and Wammes 

There are three types of simulations: live, constructive and virtual. Simulations may also 
be sub-grouped as training or analytic simulations. 

Live simulations involve real people operating real systems. Such simulations are also 
know as exercises and are discussed further in the next section. 

Constructive simulations allow battles to be waged on a synthetic battlefield. They are 
designed to give commanders and their staffs the opportunity to make decisions during a course 
of a battle, adjust plans to react to enemy movements. synchronize aU available assets and learn, 
through the After Action Review (AAR) process. 

Virtual simulations are designed for training and analysis primarily at the tactical level of 
war. These simulations are ''moclc·ups" of actual vehicles and give units an opportunity to tram 
on necessary individual, crew and collective tasks without having to maneuver actual equipment 
in the field. While the crews maneuver their equipment arotmd the battlefield, the rest of the 
environment is generated through the use of Semi-Automated Forces {SAF). SAF are computer 
images which ~plicate adjacent elements, the enemy, and the environments upon which the 
battle is waged. 

There are over 750 virtual and constructive models and simulations in the Army 
community alone. Table S·llists the primary battle command simulations in current use 
throughout the Army and their baseline ability to use NBC events in their scenarios. However, 
chamcterization ofNBC effects in these models and simulations is limited. Very few combat 
simulations incorporate the effects of NBC. and none incorporate all aspects. 
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Table S-1. Nuclear (N), Biological (B)1 Chemical 

Current training exercise gaming simulations have not received sufficient priority and/or 
funding to adequately portray and challenge commandrn and staffs to apply NBC defenae doc­
trine and leader-development training strategies to prepare their forces to maintain operational 
cootinuity and achieve mission success in an NBC and smoke/obscurant environment To be an 
effective training mechanism, these simulations must challenge training audiences to understand 
adversaries' NBC intent and capabilities. Simulations must also allow players to visualize how 
NBC capabilities affect the battlespace, fiiendly courses of action, and operation plans. 
Additionally, effective simulations must allow players to apply NBC defense principles and capa~ 
bilities to set conditions for mission success against NBC capable threats. Gaming simulations 
(Joint Simulation, Warfighter Simulation 2000, and Combined Arms Tactical Trainer) are being 
developed that will accurately replicate the NBC hazards and smoke conditions of future 
battlefields and their effects on friendly systems. These gaming simulations will enable 
commanders and staffs to train and develop required high order battlefield cognhive skills chat 
will allow for full integration of enemy intent and capabilities, NBC environment effects, and 
friendly force capabilities while planning and executing operations. 

There is currently no standardized instrumentation system (IS) that can realistically 
portray all facets ofNBC effects during field training. The U.S. Anny Chemical School is 
developing NBC Recon training devices for the detection and tracking of simulated NBC 
contamination at Combat Training Centers (CTCs) and home station training areas. Proposed 
training IS will retrieve, process, and calculate digital contamination data for maneuver units and 
will also include AAR feedback in the areas of NBC casualties, change of custody, and reaction 
procedures during NBC attacks and operations. This IS would provide a realistic replication of 
NBC contamination as portrayed on the battlefield. Resourcing will be pursued to fiCld proposed 
training devices at CTCs and other locations. 

In December 1998 and Jammry 1999, the NBC M&S domain leads within the Army, 
working with the Modeling and Simulation Commodity Area Manager for the Joint Service 
Integration Group (JSIG), developed a detailed Master Plan for requirements definition and 
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verifh:ation, validation, and accreditation {VV&A). This team also prepared a detailed !\'BC 
M&S Investment Strategy. 

ill April 1999, the Anny, under agreement with the JSIG, began incorporating a baseline 
capability into the emerging OneSAF TestBed ~rsion B simulation. This baseline capability is 
interoperable with high level architecture and works as an NBC environment and effects model 
in both constructive and virtual simulations. 

The Army completed development in July 1999 of an initial operating capability virtual 
simulation for the M93Al NBC RecoJmaissance System. This simulation permits NBC 
Reconnaissance specialists to learn to operate the M93Al system as a member of a crew and 
section on a virtual battlespaee. In August 1999, the system was disassembled for movement to 
Fort Leonard Wood, Missouri. Future systems are planned to be built at Fort Hood, Texas and 
Fort Polk, Louisiana. 

In May 1999, the Anny began work on virtual simulations for the P31 BIDS system. to 
be installed at Fort Leonard Wood, Missouri and a portable unit to go with the 71

h Chemical 
Company, home stationed at Fort Polk. Louisiana. 

5.6.2 Joint NBC Tra!fting/Jofnt and Combined Exercises 

Chairman of the Joint Chkjs ofSIRJf(CJCS) Exercise p,ogram. Joint NBC defense training 
objectives must be incorporated into the CJCS Exercise Program. This program includes exer­
cises sponsored by combatant commanders and the Chainnan, JCS. Three different types of 
exercises are: 

(I) Positive Force {PF) exen:ises are large scale Command Post Exercises that normally 
consider national level issues such as mobilization and deployment. During PF 98 
(Mobilization) and PF 99 (Deployment). Joint Forces Command (JFCOM), in its role as 
the force provider, ensures that deploying units and personnel are certified as combat 
ready. Althouglt an integral part of this certification procedure is determining wtit, 
personnel, and equipment opm.tional readiness under NBC conditicms, JFCOM is not 
adequately staffed or organized to perfotm this certification. 

(2) Positive Response (PR) exercises normally consider strategic level nuclear issues. In 
addition to considering command and control of nuclear forces, these exercises deploy 
and backup national command and control personnel and systems annuaUy. Capabilities 
of these redundant systems: are equally applicable during" chemical and biological 
scenarios as they are during nuclear scenarios, but chemical and biological scenarios are 
not adequately ex.en:ised. 

(3) The No--Notite lnteroperabllfty Exercise (NJEX) program continues to focus on our 
ability to intetdkt the proliferation of nuclear, chemica~ and biological weapons. In 
1995, the NIEX required the interagency process to respond to a foreign nation's 
request to interdict and recover three stolen nuclear weapons. National level foTCeli were 
deployed in response to this crisis. The 1996 NIEX tested our nation's ability to respond 
to a crisis involving biological weapons. The Chainnan of the Joint Chiefs' 1998 
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requirement for itrunectiate action on WMD and NBC defense operations mandates 
integration oftbese topics into all futures NlEXs. 

Joint Vision 2010 provides the operational based templates for the evolution of our 
Armed Forces to meet challenges posed by an adversary's use of weapons of mass destruction. 
JV 2010 serves as the Doctrine, Training, Leader-development, Organization. and Material 
requirements (DTLOM) benchmark for Service and Unified Command visions. The NBC 
defense cornerstone resource for this vision of future warfighting embodies three required 
operational imperatives: · 

First, and most importantly, CJCS and Service leaders should recognize that NBC 
strategic and operational level of war expertise is an essential resource requirement in the Joint 
Warfigbter Center (JWFC) and USACOM Joint Training and Analysis Center {JTASC). Success 
for Joint Vision 2010, a strategy centered on capabilities-based forces, requires these 
organizations to successfully accomplish their respective joint NBC defense doctrine, training, 
and leader development roles, and for USA COM to accomplish its NBC defense mission. as 
force provider, f()rce trainer, and force integrator. NBC expertise at all levels and. from all 
Services is paramount. 

Second. Unified Commands should staff their organization appropriately with the right 
expertise to meet current and future requirements to shape and respond to NBC challenges. 

Third, doctrine, training, and leader~development training strategies should facilitate 
sophisticated battlefield visualization and situational awareness proficiency, allowing 
commanders and staffs to conduct service, joint, and combined operations in an NBC 
environment. 

TI1e Chairman of Joint Staff published Master Plan &.ercise Guidance in May 1998. This 
guidance provides exercise objectives to the ClNCs. This guidance provided specific 
counterproliferation objectives. NBC Defense and Force Protection were identified as the 
Chairman's top training issues. This guidance will influence and guide development ofCINC 
exercises and training, which will be oonducteO in Fiscal Y ear2000. 

Army. The Army emphasizes integration ofNBC defense training in unit rotations at the 
Combat Training Centers {CTCs). These centers include the National !raining Center (NTC), 
Joint Readiness Training Center (JRTC), the Combat Maneuver Training Center (CMTC}, and 
the Battle Command Training Program (BCTP). 

At the CTCs, the Arrrry continues to see units at the company, battalion., and brigade 
levels unable to perform all NBC tasks to standard. Less than satisfactory performance at the 
CTCs is ctirectly attributable to tack ofhomestation NBC training. These results clearly indicate 
a need for increased emphasis in educating sentor leaders on how to leverage homestation 
training. Units that ( 1) have the necessary command support and equipment,. (2) balance NBC 
within their overall training requirements, and (3) execute according to approved training plans, 
are able to survive and continuously operate in a simulated NBC environment. However, 
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increasingly constrained training resources limit NBC training to fundamentals. This often means 
training consists only of NBC survival and not training for continuous operations in an NBC 
environment. 

Air Force. NBC warfare defense preparedness is an integral part of periodic Operational 
Readiness Inspections conducted by MAJCOM Inspectors General. Realism is injected into 
these scenarios using a simulated wartime environment including the use of bomb simu1ators, 
smoke, and attacking aircraft. Pexsonnel are tasked to ~rfonn war skills while in their full 
complement of protective equipment Additionally, Air Force units participate in major joint and 
combined exercises that incorporate realistic NBC situations. Following are examples that 
describe exercises incorporating NBC situations: 

• ULCHI FOCUS LENS- PACAF Joint/combined command and control exercise 
conducted in conjunction with the Republic of Korea's national mobilization exercise 

• FOAL EAGlE· PACAF Joint/combined rear area battle and special operations field 
training exercise. 

• EFX- Air Comb~t Command sponsored expeditionary force projection exercise. 

NllVJI. Due to the unique nature of Naval force deploymentS, CBR defense training is conducted 
whether platforms are operating independently or in a group. During scheduled CBR defense 
training periods, realism is stressed and CBR defense equipment is used extensively. 

Naval units conduct basic, intennediate, and advanced training CBR-D exercises prior to 
deployment. During the basic training phase. CBR-D training exercises are overseen by the 
appropriate Type Commander and may involve additional unit training by CBR-D specialists 
from Afloat Training Groups (ATG). During the intennediate and advanced phases of the 
training cycle, combat readiness is reinforced through Composite Training Unit Exercises and 
Fleet Exercises. 

The exercises conducted by deploying Battle Groups and Amphibious Ready Groups 
during pre-deployment Composite Training Unit Exercises and Fleet Exercises are designed to 
meet CINC training requirements for forces in the deployment area of responsibility. 

These CINC requirements are also tested during exercises with deployed forces. 
Chemical- Biological Defense scenarios have been incmporated into major Joint/Combined 
Exercises and Fleet Exercises for deployed units. Some of these ex.ercises include: 

- Exercise Neon Falcon 
-Exercise Desert Sailor 
- Ulchi Focus lens 
- Fleet Battle Experiment "Echo" 
-Fleet Battle Experiment "Foxtrot" 

Marine Corps. The Marine Corps incorporates NBC training into combined arms exercise5 at 
the Marine Corps Air Ground Combat Center in Twenty Nine Palms, California. Battalion level 
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unit exercises are also conducted during Korea and Thailand Incremental Training Programs 
where units deploy and exercl!;e various tasks. Like the Air Force and Anny, the Marine Corps 
also participated in major joint/combined exercises. Mission, threa~ and task organization 
detennine the level. During FY99, the Marine Corps incorporated NBC defense training into the 
following exercises: 

• JTF Exercise United Endeavor • Azure Haze 
• Ulchi Focus Lens 99 • Urban Warrior 
• Foal Eagle • Chern War 2000 
• IMEFEX • Breve Knight 
• Keystone 99 • Agile Uon 

It should be noted that all Marine Corps units must also conduct quarterly NBC 
exercises. Evaluations include operational, administrative, and logistical functional areas. These 
exercises incorporate realistic NBC defense training into the exercise scenario to enhance the 
value of the exercise. 

5.7 INITIATIVES 

This section provides details on a variety of joint and Seffice.unique initiative in support 
of defense readiness and training. 

5.7.1 Joint 

Doctrine. Initiatives in Joint NBC defunse doctrine are detailed in section 5.2. 

Modeling. At the request of the Deputy Assistant Secretary of Defense for Counterproliferntion 
and Chemical and Biological Defense, DATSD(CBD), the JS!G bas established a Commodity 
Am~ {CA} for CB Modeling and Simulation (M&S) and appointed the Navy to be the lead 
seMce. Unlike other commodity areas, which manage advanced development programs, 1he 
M&S CA will primarily develop joint requirements, identifY fimding requirements to improve 
training and doctrine development, amt promote standardization. 

To support the M&S CA, the JSIG is overseeing lhe development of a CB M&S Master 
Plan. When completed and approved, the plan will form tbe basis for future M&S research and 
development conducted by the JSIG and JSMG. Findings from the Master Plan will be used to 
refine the M&s portion of the Modernization Plan in FY2000. 

The DATSD(CBD) initiated a study to evaluate the suitability ofVLSTRACK and 
HPAC for operational analysis. A study advisory group bas been fonned to evaluate the study 
aru::l reoommend how to consolidate the capabilities of the two models into a single system and 
reduce future duplication of developmental effort. 

The Countezproliferation Review Cooncil Verification and Validation (V &V) Standards 
Working Group initiated a process in FY99 to standardize the V & V of CB models. This effort 
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should improve overall V&V activities, allow model-to-model comparisons and simplifY 
eventual accreditation for various applications. 

JCATS, JW ARS and JSJMS are the future joint models for constructive and virtual 
combat simulation for tntining and analysis applications. Plans to incorporate CB defense effects 
into these models were initiated in FY98. VLSTRACK has been loosely coupled to JCATS to 
demonstrate the ability to add high resolution CW effects. The JSIG will be funding the 
continuation of this effort in FY99 and beyond. A contractor has been tasked by the JW ARS 
program office to develop a plan for incorporating CB effects into JWARS. 

The JSMG is sponsoring a progfam to develop models to evaluate effects ofCB defense 
at APODS and SPODS. 

Tl'tliRing. 

5.7.1 Army 

In an effort to refine doctrine and training. the Army is quantifying the impact ofNBC 
envirorunents on combat operations. Two programs have been executed to achieve this goal: 
(1) Combined Amls in a Nuclear/Chemical Environment (CANE), and (2) Physiological and 
Psychological Effects of the NBC Environment and Sustained Operations on Systems in Combat 
(P2NBC2). These Force Development Testing and Experimentation {FDTE) evaluations have 
improved our understanding of individual and unit operations and perfonnance degradation 
while in MOPP. The CANE FDTE evaluations quantified field data that commanders can use for 
planning, training, and decision making to respond to the threat 

The Anny, as proponent for CANE tests, has completed five field evaluations (mechan­
ized infantry squad/platoon in 1983, tank company team in l985, annor heavy battalion task 
force in 1988,light infantry forces in 1992, and air defense artillery in 1993). The Army has 
esrablished the Chemical Vision Implementation Plan (CVIP) a systematic review process to 
ensure identified deficiencies are addressed and corrected. The Commandant of the Anny's 
Chemfcal School reviews the CVIP annually. Army field manuals are then revised to address 
deficiencies identified in CANE tests. 

Before CANE FDTEs were condru:ted. commanden;' training in a simulated NBC 
environment had an indication of the degradation that MOPP places on their opemtions. They 
were aware that training could maximize proficiency, but they lacked the feedback to direct that 
training. Consequently, training was often sporadic and incomplete. 

The Anny is now implementing seveml training guidance improvements by: 

• Providing heightened command emphasis to unit commanders on NBC lhreat with 
attention to Third World countries; 

• Simulating NBC environments in training; 
• Continuing emphasis and effort to integrate safe, realistic NBC defense in all types of 

training. 
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5.7.3 Air Force 

The Air Force currently has three training and readiness initiatives underway and 
continues to improve its professional training. 

The Civil Engineer Readiness Technical School implemented an advanced scenario-­
driven exercise in the CDTF revolving around a terrorism incident Ulvolving chemical munitions. 
This training is provided to advanced students and differs from the lock step training provided to 
Apprentice-level students. The scenario will be reviewed/revised annually during the respective 
course ~views. Air Force instructors are ~alified to conduct joint classes at the CDTF and are 
fully integrated into CDTF operations. Readiness instructon lead Air Force students from five 
of six residence courses through the training and also assist the other services with their training 
requirements. Additionally, they provide an orientation of NBC defense concepts and live--agent 
training in the CDTF for key Air Force persomel during the semi-annual Joint Senior Leaders 
Course. The sehool's Specialty Training Standard requires readiness students and personnel to 
be highly qualified in chemical biological defense operations, including conducting and advising 
leaders on hazards analysis and the use of emerging detection and plotting technologies. 

Air Force Readiness personnel enrolled in correspondence cour~ for upgrade training 
to the five skill level will soon be able to complete the course on interactive CD· ROM including 
full motion-video and sound. The course is presently available only in a paperback version, 
which will continue to remain available for a limited period after the CD-ROM release. 
Interactive comseware development began in. FY97 and is expected to be completed by FYOO. 

The Air Force NBC Ability to Survive IUld Operate (ATSO) Working Group (WG) 
(IPT) is a cross-functional forum that identifies and tracks AF NBC defense action items. 
Current NBC defense training initiatives tracked by the WG include the following: 

• Implement a chem-bio protective mask quantitative frt training (QNFT) program. to 
maximize protection by ensuring personnel attain the best fit possible 

• Enhance Civil Engineer Squadron Commanders Course to put more emphasis on NBC 
defensive operations; provide an overview of Air Foree Manual (AFMAN) 32-4019. 
Chemical-Biological Warfare Commander's Guide. to include the Vulnerability 
Assessment Tool; and new consequence management (CM) requimnents 

• Enhance Air Force Group Commanders Course to include new CM requirements 
• Enhance On-Scene Commandm. Course to include new CM requirements 
• Develop a multimedia training fonnat for AFMAN 324019 
• Develop AFMAN 32-4019 training for Readiness personnel 
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• Incorporate AThi:AN 324019 training in Air Force SILVER FLAG training site 
curriculum 

• Enhance AF NBC defense unit training to allow for increased emphasis on NBC 
defensive posture during unit training. 



Additionally, the AF Medical Service has developed, or is in the process of developing, 
NBC Defense Training contract SOWs for eleven initiatives. Paragraph 5.3.2 lists all eleven. All 
are being managed by HQ AETCISGP and HQ USAF/SOX 

5.7.4 Nm 

Navy initiatives focused on improving both CB Defense Training and Doctrine across the 
fleet and also improving coordination of defense actions with the other services. To raise the 
level ofCBR-D knowledge, CB Deferise interactive CD~ROM trainers and videotapes were 
fielded to operational units. 

Navy Environmental Health Units (NEHCs) in San Diego and Norfolk, VA initiated a 
course of instruction for the training of medical personnel in the medical management of 
casualties caused by chemical, biological, radiological, and envirorunental (CBRE) exposures. 

Personnel from the Navy Warfare Development Command, Surface Warfare Officer 
School Command, and the Naval Construction Training Center assisted in revisions to CB 
Defense Docnine, including NWP 3~20.31 Swface Ship Survivability and NWP 3~11.23 Joint 
Doctrine for Nuclear, Biological, and Chemical (NBC) Defense Operations. These doctrine 
changes were developed and tested during Joint/Combined training exercises. 

The Naval Construction Training Center Detachment US Anny Chemical School made a 
successful transition from Fort McClellan, Alabama to Fort Leonard Wood, Missouri. This 
transition was made without impacting Navy readiness. 

5.7.5 MarineCorm 

During FY99 the Marine Corps Chemical Biological Incident Response Force (CBIRF) 
continued to refine its tactics, techniques, and procedures to respond to the growing biological 
and chemical terrorist threat. 

National Asset Aclivated 1 Apr111995 

- Provides an operational force to rapidly respond to WMD incidents 
-Tests New Equipment, Procedures, and Techniques 
-Provides Conssquence Management training to Marine Forces through 

Mobile Training Teams 
-Assists UniUFacUity Vulnerabilities to Enhance Force Protectlon Planning 
•• Worils with other Emergency Ra.ponsa Agencies 

FORCE MUL TIPUER FOR THE MAGTF. 

Figure 5-7. CbemicaVBiologk:allncldent Respome Force (CBIRF) Role in Training 

The CBIRF focuses on consequence management to terrorist-initiated NBC incidents. 
The CBIRF is a national asset, to be globally sourced to Marine Force Commanders and 
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National Command Authority for duties as the President may direct. The CBIRF consists of 360 
skilled and trained Navy and Marine personnel, organized into five elements: Headquarters 
(including a Reach~ Back Advisory Group), Security, Search and Rescue, Service Support. Force 
Protection (ReconnaissanceiDecontamination) and Medical. The CBIRF has state-of~the..art 
detection, monitoring, medical and decontamination equipment and is prepared for operations in 
a wide range of military-civilian contingencies. In addition to tbe CBIRF's capabilities to 
respond to cbemlbio incidents it serves as a training asset to the operational forces. The CBIRF 
will provide mobile training teams to various units to provide advanced consequence 
management. This will provide operational forres with the most up-to-date techniques, tactics, 
and procedures developed by the CBIRF. CBIRF also 8!lsists in Unit/Facilities Vulnerability 
Assessments to enhance force protection. The bottOm line is that the CBIRF serves as a force 
multiplier to the MAGTF. 

Marine Corps FY99 Accomplis•ments: 

• Conducted a Marine Corps--wide Table of Equipment and Table of Organization Review. 
• Participated in Joint Marine Corps and Navy shipboard decontanrination exercises with 

7th Fleet. 
• Developed an Enhanced NBC Capability Set for MEtJ.s. 
• Developed and initiated CBIRF training packages for MEUs. 
• Conducted and managed the Joint Service Ma&k Smveillance and Testing Program. 
• Conducted USMC NBC Defense Conference during September 1999. 

Marine Corps FY99lnitiatlves: 

• Integration of1\YBC defense procedtlre:S in Mission Oriented Tasks (Garrison and Field). 
• Conduct USMC NBC Defense Course Content Reviews based on revised ITSs and 

emerging NBC equipment requirements. 
• Continue development of USMC NBC Defense Staff Planning follow~on colll'Se, a 

training course to prepare NBC defense officers and NCOs to assisl in the staffplarming 
process. 

• Establishment of combat training package for ISMs for reserve forces and follow~on 
forces in the event of hostilities involving an NBC threat. 

• Continued Annual Joint Marine Corps and Navy shipboard deeontamination exercises 
with 7th Fleet. 

• Continue participation in a bilatetal exchange program with the Republic of Korea 
(ROK) Chemlcal Corps. 

• Conduct Front End Analysis for an NBC SNCO Advanced Course. 
• Continue development of an "Enhanced NBC" capability for MEUs. 

5. 7.6 Emeruncy Response: Army Medical ReSJlon&e 

The AMEDD continues to be involved in supporting DoD and federal counterterrorism 
initiatives and contingency operations related to NBC threat agents, mainly with elements of the 
Medical Research and Materiel Command (MRMC). The following offices and agencies have 
required AMEDD assistance: DoD SOILIC, J4 Medical Readiness, U.S. Anny Technical Escort 
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Unit, US Department of State, Federal Bureau of Investigation, Department of Health and 
Human Services, Office ofEmeigency Preparedness. and the U.S. Marine Corps CBIRF. 

The U.S. Army published AR 525-13, Antiterrorism Force Protection (ATIFP): Security 
of Personnel, Information, and Critical Resources from Asymmetric Attacks, dated 10 
September 1998. From this regulation it is assumed that U.S. Army medical treatment facilities 
and clinks will be called upon to provide assistant to civilian first responders if a WMD terrorist 
act occurs and to provide emergency room and inpatient treaunent for both eligible DoD 
beneficiaries and civilian casualties. This regulation specifica!ly states that the Surgeon General 
will: 

a) Establish policy and guidance on the management and treatment of conventional and 
nuclear, biological, and chemical (NBC) casualties. 

b) Coordinate emergency medical NBC response capabilities worldwide with other DoD, 
Joint, Federal, state, local and HN agencies. 

c) Maintain medical NBC response teams to address nuclear, blological/emerging infection, 
chemical accidents/incidents worldwide 

d) Provide chemical and biological analysis ofbiomedical Simples from patients/decease to 
assist in the identification of a.gent(s) used against U.S. personnel. 

e) Provide guidance on the vaccination and prophylaxis against biological warfare agents. 

The Office of the Surgeon General is currently updating Army Regulation 40~ 13, 
Nuclear/Chemical Accident Incident Response, to include all medical teams which could 
potentially be avaHable to support civil authorities in the event of a terrorist attack with WMD. 
The regulation will also include the Army policy for fixed facility medical treatment tacllities in 
support of local domestic first responders. 

The AMEDD has fonned Specialty Response Teams (SRTs), which in some instances. 
may be designated Special Medical Augmentation Response Teams (SMAR1). These teams 
provide a rapidly available asset to complement the need to cover the full spectrum of military 
medical response--locally, nationally, and internationally. These teams are organized by the U.S. 
Anny Medical Command (USAMEDCOM) subordinate commands; they are not intended to 
supplant TOE units assigned to Forces Command or other major commands. The regional 
medical commands (RMCs), the United States Anny Center for Health Promotion and Prev­
entive Medicine (USACHPPM), and the US Army Medical Research and Materiel Command 
(USAMRMC) commanders organize SRTs using their table of distribution and allowances 
(IDA) assets. These teams enable the commander to field standardized modules in each of the 
SRT areas to meet the requirements of the mission. Members of the US Army Reserve (USAR) 
may be relied upon to provide a variety offtmctions in support of the various SRT missiocs. AU 
SRTs will be capable of deploying within 18 to 24 hours of notification. The two SRTs that can 
support NBC are the Special Medical Augmentation Response Team- Preventive Medicine 
(SMART-PM} and the Special Medical Augmentation Response Team- Chemical/Biological 
(SMART -CB). 
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The mission of the SMART-PM is to provide short duration Expert Preventive Medicine 
Augmentation to DoD, other Federal, State and Local Agencies during regional and domestic 
emergencies, civil~militaty cooperative actions, weapons of mass destruction. humanitarian and 
disaster relief operat!-ons. The SMART-PM can: 

• Conduct public health assessment and community characterization to help identify the 
population at risk. 

• Conduct environmental health consultation to help identify possible hazards and threats 
that may be a target or result of industrial terrorism. 

• Conduct health risk assessment to help detennine the possible effects of toxic industrial 
material exposures and assist in development of educated casualty estimates and 
controls. 

• Conduct hazard oountenneasures planning to help protect DoD response assets and 
assist with planning for safe consequence restoration and recovery. 

• Serve as DoD Public Health and Environment Technical Liaisons to other DoD assets 
and.Fedeml 

• Provided emergency support functions. 

In general, SMART -PM can provide expert consultation for the re-entry and restoration 
portions of the consequence management phase of federal emergency response in the following 
areas: 

• Health Physics (Nuclear/Radiological) • Environmental Sampling and Analysis 
• Epidemiology & Disease Surveillance (Air, Water and Soil) 
• Medical Entomology • Health Risk Assessment 
• Envirorunental Health Science • Sanitation and Hygiene 
• Toxicology • Solid & Hazardous Waste Management 
• Industrial Hygiene • Health Risk Communication 

SMART -PM normally would work in support of SBCCOM's CJB-RRT during a WMD 
response mission. 

The National Medical Chemical and Biological Advisory Team (MCBAT) is comprised 
of USAMRMC elements from the U.S. Army Medical Research Institute of Infectious Diseases 
(USAMRIID) and the U.S. Army Medical Research Institute of Chemical Defense 
(USAMRICD). These ousets are Tier I elements ofthe DoD Chemi(lal Biological Rapid 
Response T~:am (C/8-RRT) and are ready to deploy worldwide within 4 hours after receiving 
their orders. The RMC Chemical/Biological SMARTs are traml:d medical teams located at the 
RMCs that can deploy in response to a ch~:mical, biological, or radiological incident. Examples 
of incidents that may require a rapid response include: 

• An accident involving the transport or storage of NBC weapons, 
• The release ofCW or BW agents or radiological material, 
• A leak of an industrial chemical, infectious material, or radioactive material. 
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The MCBAT is the principal DoD medical advisor to the Commander, CJB~RRT and the 
Interagency Response Task Force. Both the MCBAT and regional ChemicaiJBiological 
SMARTs can provide medical advice and consultation to commanders or local medical and 
political authorities for preparation of a response to a tln"eat or actual incident. They can also 
provide medical advice to commanders or local authorities on protection of first responders and 
other health care personnel, casualty d«:ontamination procedures. first aid (for non-medical 
personnel) and initial medical treatment, and casualty handling. The :initial advice includes 
identifying signs and symptoms of NBC exposure, first aid (self-aid, buddy aid. combat lifesaver 
aid for milit8ry personnel), and initial treatment when an incident has occurred. The MCBAT 
also assists in facilitating the prceurement of needed resources. The RMC Chemieal/ Biological 
SMART may, after initial assessment of the situation. elect to use telemedicine reach back. 

The US Anny Medical Research Institute of Chemical Defense {USAMRICD) has 
developed a Chemical Casualty Site Team (CSST) with the capability of rapid deployment in 
support of DoD or the MCBAT as part of the Foreign Emergency Response Team (FEST), or 
1he Domestic Emergency Response Team {DEST). The team is tasked to support each specific 
mission. Personnel available for deployment consist of physicians, a nurse, toxicologists, 
veterinarians, and laboratory specialists. These personnel, when coupled with their supporting 
capabilities, are knowledgeable in the medica! effects of a specific chemical warfare agent, 
identification of chemical agents or their metabolites in biological samples, determination of 
blood cholinesterase levels, technical and biomedical expertise required to enable protection of 
personnel responding to chemical incidents or to guide decontamination of personnel and 
causalities, and technical expertise to accomplish mission planning. 

The U.S. Army Medical Research Institute oflnfectious Diseases (USAMRIID) has 
developed the capability to deploy an Aeromedical Isolation Team (AIT) consisting of 
physicians, nurses, medical assistants, and laboratol)' technicians who are specially trained to 
provide care to and transport patients with disease caused by biological warfare agents or by 
infectious diseases requiring high containment. The AIT is a highly specialized medical 
evacuation asset for the evacuation of limited numbers of contagious casualties, with lethal 
infectious diseases, or for consultation on appropriate management of sucb casualties in the 
event of a mass casualty situation. USAMRUD's tcamsare deployable worldwide on a 12-hour 
notice using USAF transportation assets. 

Another asset that USAMRIID bas is the Biological Threat Response Cell (BTRC). The 
BTRC is designed to respond to any CONUS orOCONUS biological warfare or biological 
terrorist event. The cell is composed of the Deputy Commander as OIC/POC, the Operational 
Medicine physicians and the AIT, selected scientists and clinicians, a Biological Safety Officer, a 
logistician and an engineer. USAMRUD also provides consultants to the Cbem-Bio Rapid 
Response Team as members of the MCBA T. 

As a supporting capability. USAMRDD has a 16-bed ward with the capability of 
isolating (up to Biosafety Level 3) patients with infectious diseases in a contingency situation. 
USAMRIID also has a special Biosafety Leve14 {highest level of containment) patient care area 
designed for a maximum of 4 patients requiring this level of containment. These patient care 
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areas are capable of providing intensive care for critically ill patients with specialized personnel 
and equipment augmentation from Walter Reed Arm.y Medical Center. An additional supporting 
capability at USAMRIID is its capacity for medical diagnostic assays for recognized biological 
agents. 

5. 7.7 Medical Countermeasures and Surveillance against NBC and other Battlefield 
Toxi£ants and Occupational Health Hazards 

Presidential Review Directive (PRD)/National Science and Technology Council (NSTC)-
5 directs DoD, the Department of Veterans Affairs, and the Department of Health and Human 
Services to review policies and programs and develop a plan that may be implemented by the 
Federal government to better safeguard those individuals who may risk their lives to defend our 
Nation's interests. An NSTC Interagency Working Group oversaw the work of four task forces 
that focused on (I) deployment health, (2) record keeping, (3) research, and (4) health risk 
communication. 

Deployment can encompass a wide range of missions which in addition to operations in 
NBC environments may expose a Joint Task Force to other toxic chemicals, radiological 
contamination, and environmental contamination from industrial operations within the host 
nation. Historically, most veterans' health and benefit issues related to service in combat 
operations. Now, U.S. forces are more likely to deploy into non-combat environments such as 
peacekeeping. peacemaking. humanitarian assistance, or training. Pre-deployment medieal 
screening ofU.S. Forces prior to deployment is now a DoD requirement. 

Joint Medical Surveillance withitl the Joint Operational Area should be initiated at the 
earliest opportunity to provide the Joint Force Commander with the information needed to 
position U.S. forces safely upon deployment. Medical surveillance information also is useful in 
identifying and applying pre-deployment medical countenneasures to protect the health of the 
force. More detailed infonnation on PRD5 is available at "http:llwww.wbitehouse.gov/WH/ 
EOP/OSTPINSTC/htmlldirective5 .htm!." 

It is DoD policy that pre- and post-deployment health assessments and blood sample 
collections shall be required for all troop movements of active and reserve component personnel 
resulting from a Joint Chiefs of Staff/Unified Command deployment order for 30 c:ontinuous 
days or greater to a land-based location outside of the United States that does not have a 
pennanent U.S. military treatment facility. Routine shipboard operations that do not involve field 
operations ashore for over 30 days are exempt from this policy, The details for completing these 
assessments are found in JCS Policy Memonmdwn MCM-251-98, 4 December 1998, subject: 
Deployment Health Surveillance and Roadiness: ASD(l!A) Policy MemOilllldtnn, 6 Oc!Dber 
1999, subject: Policy for Pre-- and Post-Deployment Health Assessment and Blood Samples; and 
DoD Instruction 6490.3, "Implementation and Application of Joint Medical Surveillance for 
Deployments,'' August 7, 1997. All policy memorandums, instructions, and copies of blank DD 
forms can be found on the internet at bttp;/lwww.cba.ha.osd.mil- select "Projects/Deployment 
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Recent deployments have confronted the JFC with toxic industrial chemicals. radiologi­
cai hazards, and long term environmental contamination from industrial operations within the 
host nation. Standard U.S. occupational health and environmental standards are not effective for 
protecting the force during these deployments. The Joint Force Commander must utilize organic 
NBC reconnaissance and preventive medicine medical surveillance assets to identifY host nation 
occupational and environmental hazards and to detennine troop deployment locations that will 
minimize the short- and long-tenn health risk during occupation by U.S. forces. Prior 
identifiCation of potentially hazardous industrial or medical sites and areas of known environ­
mental contamination are essential to the risk management and risk cormnunication process. This 
type of information if not provided by the host nation is available from the Anned Forces 
Medical Intelligence Center and the U.S. Army Center for Health Promotion and Preventive 
Medicine (USACHPPM). Factors to be considered will include the type of contamination and 
the prevailing wind direction. Planning factors for downwind hazard distances for some 
commonly known industrial chemicals are provided USACHPPM Technical Guide 230A, 
"Short·Tenn Chemical Exposure Guidelines for Deployed Military Personnel". The 11target 
population" consists of healthy deployed military personnel. The technical guide is to be used as 
a tool to assess potential adverse health impacts resulting from exposure to harmful chemicals as 
a result of uncontrolled industrial release, sabotage, of from the intentional or unintentional 
actions of enemy or friendly forces. 

The Joint Publication 3-11, Doctrine for Nuclear, Biological, cmd Chemical Defense 
Operatioru is currently focused only oo the use ofNBC weapons in a global war. lt is 
being updated to take into account new DoD and JCS policies. directives, and instructions for 
joint medical surveillance and risk conununication. Current military deployments are Stability 
and Support Operations (SASO), ptaeekeeping, or humanitari81l in nature. Commanders are 
being confronted with industrial hazards and environmental contamination within the host 
country which place the health of the force at risk. New DoD standards and guidelines arc being 
developed for accurate risk communication. The Assistant Secretary of the Army for 
Installations, Logistics, and Environment, ASA(ILE), is the DoD Executive Agent for 
developing these new DoD nuclear, biological, chemical, and environmental (NBC-E) force 
protection policies. 

Central to force protection is the integration into campaign and operational plans of 
medical foree protection measures such as risk management and risk communication. Medical 
counter-measures include pre. and post- deployment medical screening, inununizations, medical 
pre-treatments, NBC casualty treatments, and medical record keeping. Functions being 
considered in medical readiness planning are area medical support, hospitalization, evacuation. 
preventive medicine, and laboratory. Joint medical surveillance within the theater of operations 
can identify NBC related occupati.OOt industrial, and environmental health hazards. Preventive 
medicine assets within the theater can be employed to conduct joint medical surveillance .and to 
provide recormnendations to the Joint Force Commander for risk communication to minimize 
the short-tenn and long-tenn health effects of toxic exposures to deployed military personnel. 
DoD Directives (6055.1 and 6490.2) and Instruction (6490.3) as they apply to joint medical 
surveillance and safety and occupational health in an NBC or otherwise contaminated 
environment can be found at http://web7 .whs.osd.mil.corres.htm. 
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5.7.8 Air Force Modular NBC Teams 

The Air Force Medical Readiness Re-engineering efforts have created eight .specialty 
teams for NBC Medical Defense. These teams include (1) Theater Epidemiology Team, 
(2) Radiological Assessment Team, (3) Wartime Patient Decon Team, (4) Bioenvironmental 
Engineering NBC Team, (5) Infectious Diseases Team, (6) Preventative Aerospace Medicine 
Team, (7) Biological Augmentation Team. and (8) In-place Patient Decon Team (USAFE). 
Following is a brief desCription of the capabilities provided by these teams. 

The Theater Epidemiology Team provides (I) theater medical and environmental threat 
assessments, (2) theater disease surveillance mi disease outbreak investigation, and (3) baseline 
environmental monitoring. 

The RadWlogtcal Assessment Team is composed of two Nuclear Incident Response 
Force (NIRF) Teams and one Radioanalytical Augmentation Team. The NIRF Teams include 
health physicists, industrial hygienists, equipment technicians, and bioenvironmental technicians. 

The Wartime Patient Decon Team is deployed in direct support medical treabnent 
facilities operating in NBC threat environments. They construct decontamination sites and 
facilities in the vicinity of the medical treatment facilities. 

The Bioenvironmental Engineering NBC Team provides the following capabilities: 
(I) NBC agent survei.llaru:e, detection and abatement. (2) reconnaissance teams for NBC agent 
detection, (3) advice on health effects and human performance due to extended wear of the 
ground crew ensemble, (4) infonnation on other NBC related heaJth risks to deployed forces. 

The Infectious Disooses Team provides personnel that augment the capability to identifY, 
control, report, and provide treatment for infectious diseases and biological warfare agents in the 
deployed theater. The Team is designed to be deployed to facilities with greater than 100 beds 
when: a significant threat for biologica1 warfare casualties or infectious disease exists. 

The Preventative Aerospace Medicine Team: (l) identifies, monitors and prevents 
disease and non-battle injury (DNBI), (2) petfoml$ beahh threat and risk assessment, 
(3) performs health hazard surveillance, (4) controls health hazards, and (5) mitigates the effects 
and prevents DNBI. 

The Biological Augmentaticn Team is a two-person team that provides rapid pathogen 
identification using DNA-based detection capability. The team is modular so that it may 
augment other teams. capabilities, and facilities. 

The In-place PaJient Decon Team supports five U.S. Air Forces in Europe (USAFE) 
medical treatment facilities (MTF). 
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5.8 READINESS REPORTING SYSTEM 

CJCSI 3401.02, the policy document for the Status of Resources and Training System 
(SORTS) requires units from all Services to independently assess their equipment on hand and 
training status fur operations in a chemical and biological environment This is a change to 
previous SORTS reporting requirements and provides more visibility to NBC defense related 
issues. 

The Services individually monitor their SORTS data to determine the type of eqUipment 
and training needing attention. Units routinely report their equipment on hand and training status 
for operations in a chemical or biological environment Commanders combine this information 
with other factors, including wartime mission, to provide an overall assessment of a unit's 
readiness to go to war. 

Additionally, tbe Commanders-in-Chief (CINCs) of the Unified Commands submit 
readiness assessments at each Joint Monthly Readiness Review (JMRR). In the JMRR, CINCs 
assess the readiness and capabilities of their command to integrate and synchronize forces in 
executing assigned missions. As needed, CINes address NBC defense readiness and deficiencies 
as part of the JMRR. 

5.9 NBC DEFENSE TRAINING AND READINESS ASSESSMENT 

ISSUE: There are limited c:hemfc:al and biological features in wargaming and 
planning modeb. 

SOLUTION: Funding to add chemical and biological warfare defense to joint 
simulations has been allocated by the JSIG M&S Commodity Area for FY99 and 
beyond. The program will focus on incorporating chemical effects into JCATS and 
JSIMS in FY99-00 and BW effects in FYOQ-01. To add CB defense capabilities to 
OneSAF, the possibility of incorporating the CB·ModSAF model developed by 
SBCCOM will be considered. 
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Chapter 6 

Status of DoD Efforts to Implement the 
Chemkal Weagons Convention (CWC) 

6.1 INTRODUCTION 

The Chemical Weapons Convention (CWC) was opened for signature on January 13, 
1993. The Convention entered into force on April29, 1997. As of23 December 1999, 129 
countries, including the United States, had signed and ratified the CWC. Another 41 countries 
have signed but not ratified. 

6.2 DEPARTMENT OF DEFENSE IMPLEMENTATION OF THE CWC 

Since the CWC entered into foree, DoD ~ hosted 117 visits and inspections at 
chemical weapons storage, fanner production, and destruction facilities. The Anny, (the Service 
most directly impacted by CWC implementation activities), and the Defense Threat Reduction 
Agenc~ On-Site Directorate, DTRA(OS), continue to host and escort Organil.ation for the 
Prohibition of Chemical Weapons (OPCW) Technical Secretariat inspectors, who conduct both 
continuous monitoring at DoD CW destruction facilities and systematic inspections at DoD CW 
storage and former production facilities. 

The Department of Defense conductS a Chemical Weapons Agreements Implementation 
Working Group (CWIWG) to implement the ewe. Through regularly recurring meetings, 
representatives of the OffiCe of the Secretary of Defense (OSD), the Joint Staff: the Military 
Departments, the Military Services, and DoD agencies and activities coordinate planning efforts 
to ensure proper implementation of the ewe. Fonnal meetings of the CWIWG are scheduled 
approximately monthly and small group meetings are held as needed to address specific 
requirements in support of the CWJWG. A Compliance Review Group (CRG) was established 
within DoD to meet as needed to address ewe compliance concerns, should ~ey arise. 

OSD, the Joint Staff, the Military Services, and DTRA provide technical experts to 
support activity at the U.S. Delegation to the OPCW in The Hague, The Netherlands. The 
OPCW is charged with overseeing worldwide implementation of the ewe. 

The Army was tasked to destroy all chemical warfare materiel under the Program 
Manager for Chemical Demilitarization (PM CD). PMCD includes programs for unitary stockpile 
destruction, destruction of bulk agent by alternative technologies (non~incineJal:ion), and 
destruction of other chemical warfare materiel and fonner CW producti<m facilities. There is a 
separate non-PMCD program to demonstrate altenlative technologies to destroy assembled CW 
munitions. DoD and the Anny coordinate closely to ensure that these programs are compliant 
with ewe provisions. 
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6.l SAFETY ORIENTATION FOR INSPECTORS 

OPCW inspectors who conduct continuous monitoring at U.S. chemical weapons demil­
itarization facilities have attended a 32-bour safety orientation which is broken down into two 
sections. One section is a 24-hour bazardous was1e operations and emergency response 
(HAZWOPR) course which is a U.S. Government requirement of ali personnel who must be 
present on a more than short-tenn basis at U.S. chemical demilit;uization facilities. The second 
section is an 8-bour demilitarization protective ensemble (DPE) procedures course required only 
for those inspectors designated. by the OPCW Techrtical Secretariat, whose responsibilities 
would include the use of such protective equipment. Approximately 450 inspectors have 
attended HAZWOPR training; some 110 of the 450 inspe<:tors have taken the 48-hour OPE 
class. The orientation is conducted at the Chemical Demilitarization Training Facility in 
Edgewood, MD. Annual 8-hour HAZWOPR refresher classes are also required, and are being 
accomplished. 

6.4 PREPARATION OF DEFENSE INSTALLATIONS 

The Militaey Services and DTRA have developed individual implementation and 
oompliance plans to provide guidance for their commands and activities under the ewe. 

The Military Services have individually established implementation support offices which 
participate actively at the DoD CWIWG, provide Service policy direction, and conduct ongoing 
liaison with their major conmands to ensure that all military elements are fully prepared for 
inspections under the ewe. 

The Military Services and DTRA continue to prepare DoD installations for inspections 
under the ewe. All defense installations which are subject to declarations under the require-­
ments of the ewe, and many which are subject to challenge inspections even though not 
declared, have been visi1ed by Military Service representatives and DTRA tecbnical experts. 
DTRA will continue to support site assistance visits and Army treaty compliance implementation 
meetings. 

All of the Militazy Services have held exereises to test their preparedness for short-notice 
CWC challenge inspections. Such exercises involve the active participation of Service, DTRA, 
and other DoD representatives in the roles they would assume during a real challenge inspection. 
DoD and the Services have exercised written DoD guidance and procedures to test the 
operational readiness of personnel and facilities. Commonly, the lead Service respcmsible for 
developing an exercise also produces comprehensive lessons-leamed to further ensure DoD 
readiness for challenge inspections. The Smices have initiated efforts to ensure that in the case 
of a challenge inspection affected commands take timely and appropriate measures, based on 
lessons-learned, to demonstrate compliance while protecting security concerns. 
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6.5 DEFENSE TREATY INSPECTION READINESS PROGRAM 

The Defense Treaty Inspection Readiness Program (DTIRP), for which DTRA is the 
executive agent, has implemented an extensive outreach program to provide infonnation about 
the CWC, security countermeasures, facility preparation, to both government and DoD industry. 
DTIRP provides training and amreness services through such fora as industry seminars, mock 
inspections, mobile training teams, industry associations, national conventions and symposia. 
DTIRP speakers panicipated in more than SS outreach events during the last fiscal year. DTIRP 
also publishes various educational products (printed and video) and administers electronic 
bulletin boards to provide infonnation concerning the ewe to government and industry. 
DTIRP, in close coordination with the Naval Surface Warfare Center at Indian Head, MD, has 
also produced and conducted the {rrst Chemical Technology Security Course, to be given 
annually. 

6.6 ARTICLE X ASSISTANCE AND OTHER ASSISTANCE 

Under Article X of the CWC, a State Party to the treaty may make an appeal for 
assistance to the Director-General of the OPCW. In accordance with a condition established in 
the U.S. Senate?! advise and consent to the ratification of the CWC, the United States will 
provide il.o assistanceother than medical antidotes and treatment, 'Which the U.S. Government 
deems are necessary, to those CWC States Parties that have requested assistance under Article 
X of the CWC. 

Under the CWC, DoD has not provided any chemical weapons detection equipment, or 
assistance in the safe transportation, storage, and destruction of chemical weapons to other 
signatory nations. Such assistance, however, is being provided to Russia under Do~ 
Cooperative Threat Reduction (CTR) program, a program not directly related to the CWC. 

6.7 ARMS CONTROL TECHNOLOGY 

DTRA conducts RDT&E to support U.S. roles in global chemical weapons (CW) 
control initiatives. The primary goal of the program is to protect DoD equities and minimize the 
threat to national security interests posed by U.S. involvement in CW arms control activities. A 
related objective is to assist the United States in meeting legal obligations imposed by treaty 
provisions, support development of U.S. policy, mlnimize implementation costs, and enhance the 
safety of inspections. Projects that support implementation and compliance requitements are 
approved by the CW Treaty Manager. Current emphasis is on technologies and procedures for 
on~site analysis under the ewe. Other key development areas include non-destructive 
evaluation and off~site monitoring. 
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AnnexA 
Contamination Avoidance Programs 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

DETECTORS AND MONITORS 

Chemical Age•t Monitor (CAM) and Improved Chemkal Agent Monitor (ICAM) 

The CAM is a band held instrument 
capable of detecting. identifYing. and 
providing relative vapor hazard read­
outs for G and V type nerve agents 
and H type blister agents. The CAM 
uses ion mobility spectrometry (JMS) 
to detect and identify agents within 
one minute of agent exposure. A 
weak radioactive source ionizes air 
drawn into the system, and the CAM 
then measmes the speed of !he ions' 
movement. Agent identification is 
based on characteristic ion mobility 
and relative concentrations based on 
the number of ioil$ detected. The 1CAM has the same chemical agent detection capability as the 
CAM; improvements are that it is 300% more reliable, starts up 10 times faster, and the modular 
design is much less expensive to repair. The ICAM has the additional features of an RS-232 data 
communications interface, and the ability to be progranuned for new/different threat agents. The 
four pound, 1.5" long ICAM can be powered either by an internal battery or by an external source 
through the I CAM's combination power/fault diagnosis/RS-232 plug. The ICAM may be used for a 
variety of missions, to include area reconnaissance and area surveillance, monitoring of decon­
tamination operations, and medical triage operations. The ICAM significantly reduces the level and 
frequency of maintenance vs. CAM without affecting performance. The ICAM sieve pack has 
double the capacity of the two CAM sieve packs, which results in twice the operational life of the 
ICAM over the CAM. When fielded. the !CAM will significantly reduce operating and sustainment 
costs associated with the CAM by $135 million over its life cycle in present day dollars. This 
savings is based on the total planned procurement of the ICAM, and would be greater if all CAMs 
were replaced by ICAMs. 
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M3l Biological Integrated Detedlon System (BIDS) 
Noo--Developmeatal Item (NDI) & Pre-Planned Product: Improvement (P31) 

BIDS uses a multiple tech­
nology approach, both devel­
opmental and off-the-shelf 
materiel, to detect biologiCal 
agents with maximum accur­
acy. BIDS is a vehicle­
rnmmted, fully integrated bio­
logical detection system. The 
system. which is a collectively­
protected. HMMWV-mounted 
S788 shelter, is modular to 
allow component replacement 
and exploitation of "leap 
ahead" technologies. The 
system is capable of detecting 
and presumptively identifYing 
four BW agents 

simultaneously in less than 45 minutes. Thirty-eight BIDS (NDI versions, shown) were fielded to 
the 310tb. Chemical Company (U.S. Reserve) during FY%. This gave DoD its first credible, rapidly 
deployable biological detection capability. The BIDS is a Corps level asset. The P3I BIDS is 
capable of detecting and preswnptively identifying 8 BW agents simultaneously in 30 minutes. The 
suite is semi-automated and contains next generation technologies such as the Ultraviolet Particle 
Sizer, Chemical Biological Mass Spectron'leter, and the Biological Detector. 38 systems were 
recently fielded to the ?' Chemical Company. 

The Biological Detector is an antibody-based device capable of identifying specific biological 
agents. It consists of electronics processing equipment, fluid processing modules, reservoirs for 
antibody reagents, and a light addressable potentiometric sensor to provide biological agent 
identification. The total processing time, from insertion of sample to data. readout,. will be 
approximately 15 minutes at threshold concentrations. The biodetector includes an operator 
display which will provide identification and relative concentmtion of the biological agent 
detected. BuHt~in tests will also be provided to jdentify system malfunctions. 

CBMS detects and characterizes all known chemical and biological threat 
agents. It continuously and automatically detects threat agents via a mass -
analyzer chassis, a biological aerosol sampling probe. a surface sampling 
probe and sample identification device. The mass analyzer chassis houses the 
mass analyzer, pumps, control electronics, and computers. With the aerosol 
probe attached, the CBMS detects biological agent aerosols and chemical 
agents as aerosols and/or vapors in the air. With the ground probe attached, 
the CBMS detects chemical agents whether they exist as ahbome vapors or 
aerosols. or as liquid droplets on surfaces. The CBMS will replace the MMI 
and be mounted within the NBC Recon System to search for areas of CB agent contamination. 
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Interim Biological Agent Detector (]BAD) 

lBAD provides shipboard detection of biological 
warfare agents. mAD consists of a particle 
sizer/counter, wet wall cyclone particle sampler, 
and hand held oolorimelric, immunocbemical assay 
tickets for identification of suspect aerosol particles 
(th!ough band-held assay). !BAD is capable of 
detecting an increase in the particulate background, 
which may indicate a man-made biological attack is 
underway, and sampling the air for identification 
analysis. mAD can detect a change in background 
within 15 minutes, and can identify biological 
agents within an additional30 minutes. It is a rapid 
prototype system that started service with the fleet 
in FY96. Twenty !BAD systems are currently 

fielded.. These systems will be among ship platforms as dictated by fleet priorities. 

Portal Shield ACTD Residuals 

Portal Shield is an interim capability for biological detection at high value fixed overseas sites. The 
system uses an innovative network of sensors to increase probability of detecting a BW attack 
while decreasing false alanns and consumables. The Portal Shield system consists of a variable 
number of biological sensors fomting a network under the command and control of a centralized 
command post (CP) computer. The CP conununicates with and monitors the operation of each 
sensor. The Portal Shield system can detect and identify up to eight BW agents simultaneously in 
less than 25 minutes. The Portal Shield was successfully deployed overseas in support of' 
Operation Desert Thunder, and was also successfully operated during the NATO 50"' anniversary. 
Four overseas sites are currently fielded and outfitted with Portal Shield networks. 

M256Al Chemical Agent Detector Kit 

The M256Al kit can detect and identify field concentrations of 
nerve agents (sarin, tabun, soman, GF, and VX), blister 
agents (mustard, phosgene oxime, mustard-lewisite, and 
lewisite), and blood agents (hydrogen cyanide and 
cyanogen chloride) in both vapor and liquid funn in 
about lS-20 minutes. The kit consists of a carrying 
case containing twelve chemistry sets individually 
sealed in a plastic laminated foil envelope, a book of 
M8 chemica! agent detector paper, and a set of instructions. Each 
detector ticket has pretreated test spots and glass ampoules containing chemical reagents. In use, 
1he glass ampoules are CIUshed to release a reagent, which runs down pre-fanned channels to the 
appropriate test spots. The presence or absmee of chemical agents is indicated through specific 
color changes on the test spots. The kit may be used to detennine when it is safe to unmask. to 
locate and identify chemical hazards (recODilB.issance), and to monitor decontamination 
effectiveness. 
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ABC~MS VGH, and M9 Chemical Agent Detector Paper 

MS and M9 paper are dye impregnated papers 
that change color when exposed to liquid 
chemical agents or aerosols. These papers 
cannot detect chemical agents in vapor fc:rrm. 
M8 paper comes in 4" by 2 1/z" booklets. Each 
booklet contains 25 sheets of detector paper J 
that are capable of detecting G series nerve 

(sarin, tabun, soman. and GF), V type nerve agenu, and H (mustard) 
,_....;;;.......;.., type blister agents. M8 paper can identify agents through 

distinctive color changes ftom its original off~white: yellow­
orange for G, blue-green for V, and red for H. M8 paper is 
typically used to identifY unknown liquid droplets during 
chemical recormaissance/ surveillance missions. M9 (SR119) 

detector paper is rolled into 2·inch wide by J~feet long rolls on 
a l.25·inch diameter core. Although M9 paper cannot distinguish 
the identity of G and V nerve agents, H blister agents, and L 
agents, it does tum pink, red-brown, red-purple, or another shade 
of red when exposed to liquid or aerosol chemical nerve and 
blister agents. M9 paper is typically placed on the BDO, 
equipment, and vehicle exteriors to warn personnel of the 
presence of a liquid chemical agent 

M18A2 Chemical Af:ent Detector Kit 

The Ml8A2 can detect and identify dangerous 
concentrations of nerve agents (sarin. tabun, soman, GF, 
and VX). blister agents (mustards, phosgene oxime, 
mustard-lewisite mixture, phenyl dichlorarsine (PD), 
ethyl dichlorarsine (ED}, and methyl dichlorarsine 
(MD)), blood agents (hydrogen cyanide and cyanogen 
chloride), and t:hoking agents (phosgene) in about 1--4 
minutes. The kit is also used to confirm results of the 
M2S6Al kit. The Ml8A2 kit contains a squeeze bulb and 
enough detector tubes, detector tickets, and chemical 
reagents needed to conduct 25 tests for each agent 
vapor. The kit also contains a booklet of M8 chemical 
agent detector paper to detect liquid agents. Agent vapor 
detection is indicated by the production of a specific color cllange in the detector tubes. The 
MI8A2 kit was fielded in 1982 and only used by special teams such as surety teams or technical 
escort personnel. 
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M272 Water Test Kit 

The M272 kit can detect and identify hazardous levels of nerve, blister, 
and blood agents in treated or untreated water resources in about 

minutes. The kit contains enough detector tubes, detector 
tickets, a test bottle, and pre-packed, pre-measured test 

reagents to conduct 25 tests for each agent The kit 
also contains simu(ants used for trainlng, Agent 

detection in water is indicated by the 
production of a specific color change in the 

detector tubes or in the ticket The M272 was 
fielded in 1984 and does not meet current lower level 

detection requirements. 

M8Al Automatic Oemical Agent Ataryn (ACAA) 

The M8Al ACAA is a system that continuously samples the air to 
detect the presence of dangerous concentrations of G and V type 
nerve agent vapors. This system is being phased out of the inventory 
and will be replaced by the M22 ACADA. The MSAI ACAA may be 
employed in a number of configurations, but all configurations are 
built around the M43A I detector unit and the M42 alarm unit The 
configurations differ primarily in their mountings and power supplies: 
ground mounted and battery operated. or mounted on a vehicle and 
powered by the vehicle's electrical system. The M43AJ detector unit 
measures 6 ur x 5 l/2" x 1 I" with the battery used in ground 
mounted operations adding another 7 3/4" in height. The M43Al detector 
unit uses a radio-isotope to ionize molecules in the air that is pwnped through 

the system, then detects electrical current changes that occur in the presence of 
nerve agents. The M43AI detector unit will alarm within about 1-2 minutes 

from exposure to agent. The M42 alann unit is a remote visual and 
audible alarm that measures 7" x 4" x 2 1/3". The M42 alarm unit may 
be placed up to 400 meters from the M43Al detector unit to give users 
warning of an approaching agent cloud. 

_,...,_.,Alarm 
Unit 

M-90 Automatic Agent Detector (AMAD) 

The AMAD is an automatic nerve and mustard agent detector that 
detects agents in vapor fonn. This system is currently in use by 
the Air Force. It transmits an alarm by radio to a central alarm 
unit. 
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Automatic Uqatd Agent Detector (ALAD) 

The ALAD is a liquid agent detector that can detect droplets 
of GD, VX, HD, and L as well as thickened agents. It 
transmits its alarm by field wire to a central alarm mrit. 
Although the remote transmission is useful, the device only 
detects droplets of liquid agents. It must be used in 
conjunction with other point or standoff vapor agent detectors .,11,:£Jj·";;; 
to afford a complete detection capability. · ~· 

Chemical Agent Pol~t Detection System (CAPDS), MK21, MODI 

.. ··---:1 CAPDS is a ftxed system 

101~ri capable of detecting nerve 
agents in vapor form. using a 
simple baffle tube ionization 
spectrometer. Installed in a 
ship's upper superstructure 
level, CAPDS obtains a sample 
of external air, ionizes airborne 
vapor molecules. and collects 
them on a charged plate after 
eliminating lighter molecules 
via the baffle structure. When 
a sufficient mass of ions is 
collected, a pre--set potential is 
ac:hieved, and an alann signal 
is generated and sent to both 

Damage Control Central and the bridge. The system has been installed on almost all surface ships. 

Improved (Chemical Agent) Point Detection System (lPDS) • 
Production 

The IPDS is a new shipboard point detector and al:ann that replaces the 
existing shipboard CAPOS. IPDS uses special elongated ion mobility cells to 
achieve the resolution necessary to counter false alanns caused by interferent 
vapoxs. IPDS can detect nerve and blister agent vapors at low levels, and 
automatically provide an alarm to the ship. The unit is built to survive the 
harsh sea envirorunent and the extreme electromagnetic effects found on Navy 
ships. 
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Ml2 Automatic Chemical Ageat Detection Alarm (ACADA) 

ACADA is a man-portable, point sampling alarm system that provides 
significant .improvement over current capabilities; it detects and identifies 
all nerve agents, mustard, and lewisite, by class. ACADA provides eon­
current nerve and blister agent detection, improved sensitivity and 
response time, agent identification capability, improved intetference re­
jection, extensive built-in test, a data communications interface, and the 
capability to be programmed for new threat 
agents. It replaces the M&A 1 Alann as an auto­
matic point detector and augments the CAM as a 
survey instrument. The A CAD A consists of an off­
the-shelf non-developmental item (NDI}-the 
GID-3 chemical agent alarm. A shipboard Vetsion of 
the ACADA is being built to address the unique interferents found aboard Navy ships that cause 
false alanns on the NDI ACADA The shipboard version of ACADA will serve to wver the 
Navy's emergency requirements until the Joint Chemical Agent Detector can be fielde!f. 

STAND-OFF DETECI10N AND REMOTE/EARLY WARNING 

AN/KAS-1/IA Chemical Warfare Dire<donal Detector (CWDD) 

""'u-porta.ble system designed to detect nerve agent vapor 
at ranges up to five kilometers. The AN/KAS-1/lA must 

1::;"~ from its stowage case and set up on a pre-installed 
p for operation. A trained, diligent operator must 

manually aim the detector at the suspect cloud and 
interpret its infrared images to determine whether or no1 
the cloud contains nerve agent vapors. The ANIKAS-lA 

pro~d<>s a remote video display, an enhanced capability for 
cloud analysis, and a remote relative bearing indicator 
for avoiding the agent cloud or other surface target wilh a 

mermBI signature. 

Mll Remote Sensing Chemical Agent Alarm (RSCAAL) 

The M2l RSCAAL is an automatic scanrring, passive infrared sensor that 
detects nerve (GA, GB, and GO) and bli- (H and L) agent vapor 
clouds based on changes on the infraied spectrum caused by the agent 
cloud. It is effective at line-of-sight distances of up to five kilometers. The 
alann is used for surveillance and reconnaissance missions in both vehicle­
mounted and tripod-mounted modes. 
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Long Range Biological Stand-off Detector System (LRBSDS) • NDI 

LRBSDS utilizes elastic backscatter and infrared light 
detection and ranging (IR-LIDAR) technology to 
detect, range, and track particu1ate clouds that are 
indicative of a BW attack; the LR-BSDS cannot 
discriminate biological from non-biological clouds. The 
system, which is app'OXimately 1,240 pounds and 2.3 
cubic meters, has three major components: a pulsed 
laser transmitter operating at IR wavelengths; a 
receiver and telescope; and an information processor 
and display. The system is mounted on a UH 60 
Blackhawk helicopter for operations. This program has 

been designed in two phases; an NDI phase designed to rapidly field an inl:erim capability and a pre­
planned product improvement (P3I) phase. The three NDI LR-BSDSs bave been fielded to the 
310111 Chemical Company (USAR). The NDI system is able to detect and track man-made aerosols 
out to 30 km, but is noo.-eyesafe out to about 2.5 km. The P31 will provide an eye safe laser system 
al all ranges, an automated cloud detection and tracking capability, and an increased detection 
range (SO km). Fielding of the system is currently scheduled fur FYOI. 

NBC RECONNAISSANCE 

M93 NBC Reconnaissance System (NBCkS) 

The M93 NBC Reconnaissance System, known 
as the FOX, is a high mobility armored vehicle 
capable of performing NBC reconnaissance on 
primary, secondary, and cross country routes 
throughout the battlefield. The NBCRS was 
procured as a Noo-Developmental Item and is 
capable of detection. warning and sampling the ~ 
effects of KBC weapons and is used as a recon- · 
naissance vehicle to locate, identify and mark 
chemical and nuclear contamination on the 
battlefield. The M93 FOX usually accompanies 
the scouts or motorized reconnaissance forces 
when performing its NBC mission, The NBCRS 
has an overpressure filtration system that permits the crew to operate the system in a shirt sleeve 
environment which is tWly protected from the effects of NBC agents and contamination. It utilizes 
a secure communications system to warn follow-on forces. Samples gathered are forwarded to the 
Theater Area Medical Laboratory for further analysis and verifiadion. The mobility platfurm is a six 
wheeled all wheel drive, annored combat vehicle capable of cross-country operation at speeds up 
to 65 MPlL The Fox System is fully amphibious and is capable of swimming speeds up to 6 MPH. 
The M93 NBCRS has been fielded worldwide to the Anny and Marine Corps forces. 



M93Al - FOX System 

The Block I Modification-M93AI NBCRS ·' 
contains. an enhanced and fully integrated NBC 
sensor suite consisting of the M2l RSCAAL, 
MMI Mobile Mass Spectrometer, CAMIICAM, 
ANNDR-2, and M22 ACADA. The NBC sensor 
suite has been digitally linked together with the 
communications and navigation subsystems by a 
dual-purpose central processor system known a5 

MICAD. The MlCAD processor fully automates 
NBC Warning and Reporting functions and pr<l­
vides the crew commander full situational aware- • , ~ ' 
ness of the Fox's NBC sensors, navigation, and oonununications systems. The M93A1 FOX is 
also equipped with an advanced position navigation system (GPS & ANA V) that enables the 
system to accurately locate and report agent contamination. The NDI mobility platfonn is a six 
wheeled, all wheel drive annored vehicle capable of cross-country operation at speeds up to 65 
MPH. The Fox System is also fully amphibiow; and is capable of swimming at speeds up to 
6 MPH. It is used as a reconnaissance vehicle to locate, identify, and mark chemical and biological 
agents on the battlefield. The FOX usually accompanies the scouts or motorized reconnaissance 
forces when performing its NBC mission. 

RADIACS 

ANNDR-2 

The ANNDR-2 measures gamma dose rates from 
0.01 ~Gylhr (m;cro-Grays per hour) to 100 Gylhr 
and beta dose rates from 0.01 ~Gylhr to 5 cGylhr. 
The unit functions simultaneously as a dose rate 
meter and dose meter with independent adjustable 
alarms that can be set at any level over the entire 
range. Dosage data is indcpeodently stored in non­
destructive memory for display on command and 

may be retained when the unit is turned off. The unit is powered by three 9 volt batteries. 

ANIPDR-75 Radiae Set 

The AN/PDR-75 measures dose from 0 to 999 cOy (centi-Gray). The 
Radiac Set consists of a dosimeter and a reader. It provides the 
capability to monitor and record the exposure of individual personnel to 
gamma and neutron radiation. Each iDdividual will be issued a 
DT -236/PDR-75 dosimeter. This device, worn on the wrist, contains a 
neutron diode and a phosphate glass gamma detector. When a deter­
mination of exposure is required, the dosimeter is inserted into a 
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CP-696/PDR-75 reader, which then displays the cumulative neutron and gamma dose. The reader 
is issued at the company level and the dosimeters are issued to all combat, combat support, and 
combat service support personnel. The reader can be powered by a BA-5590 lithium battery, 
vehicle battery, or external power supply via adapter cables provided. 

AN/PDR-77 Radlac: Set 

The ANIPDR-77 Radiac Set is a set of portable radiation 
detection equipment for detecting alpha, beta, gamma, . 
and x.~ray radiation. The set consists of a radiacmeter to 
which one of three radiation probes can be attllched for 
measuring particular types of radiation. The probes are 
part of the set. TheM includes accessories and basic test 
and repair parts for unit maintenance including a carrying 
pouch with shoulder straps capable of holding the radiac­
meter, alpha proOe, and beta/gamma probe for field use. 
The entire set is contained in a carrying case (large brief­
case) for easy portability and storage. 

AN/UDR-13 Potket RADIAC- Production (FUE FY99) 

The AN/UDR-13 Pocket RADIAC is a compact. hand-held. tactical 
device capable of measuring the ganuna dose-rate and gamma and 
neutron cumulative dose in a battlefield environment Its pocket size 
pennits convenient use by troops on foot. Alann pre-sets are provided 
for both the dose-rate and total dose modes. A push-button pad enables 
mode selection and functional control. Data readout is by liquid crystal 
display. It will replace the obsolete IM-93 quartz fiber dosimeter and the 
PP-1578 Dosimeter Charger. 

Mlllti-Fuaction Radiation (MFR) Detector ·Production 

This program improves radiation detection equipment by replacing the current suite of logistically 
unsupportable assets. Present detectors (PAC-lS, ANIPDR-43 and AN!PDR-56F) have exceeded 
maintainability standards. Original manufacturers have either discontinued production or are n() 
longer in business. An improved capability is required to support both wartime and peacetime 
nuclear accident response operations. A production contract was awarded in March 1995. First 
deliveries were made in 1997. 
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ADM-300A Multlfumtion SurYey Meter 

The ADMlOOA is a battery-opemted, self-diagnosti~ multiple 
functional instrument It is used alone to locate and measure low 
and high intensity radioactivity in the form of gamma rays or beta 

*'jcle•s.lt is used with external probes to locate and measure alpha, 

""' Ill""'"•· .ana x-rays, and neutron radiation. 
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SECf!ON 2. RDTE ITEMS 

AUTOMATIC DETECTORS AND MONITORS 

Agent Water Moniton 

The Joint Service Chemical Biolagical Agent Water Monitor is a cooperative 
RDTE effort, chartered to develop a detectian system which will detect chemical 
and biological agents in water. The. detector will feature multi-agent capabilities, 
and operate automatically, improving both ease aTtd response time of existing 
ystem. The project will accominodate the four sert~ices' requirements for the 
allowing: 

Rationale: 

in-line CB Detector (JL CBDWS) 
Chemical Agent Water Monitor (CA WM) 
CB A ent Water Monitor 'CBAWM 

• Joint Army, Air Force, and Marine Corps requirement 
• Navy interest 

Key Requirements: 
• Detect and identify chemical agents and agents ofbiological origin in water 
• Perfonn monitoring automatically with continuous and batch sampling capabilities 
• Easy to operate and support in forward areas, austere environments, and limited 

lighting 

Description: 
The Agent Water system will improve current water monitoring and purifYing capabilities. 
It will automatically detect CB agents at or below hannfullevels in water and not false 
alann to common interferents, The system will be compact, man-portable and easy to use, 
and be decontaminated to a negligible risk level. 
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Joint Chemical Agent Detector (JCAD) 

The JCAD is a fully cooperative RDTE effort, chartered to develop a chemical 
agent detector for a variety of mission requirements and service platforms. The 
detector will provide wmfighters near-real time information on the presence o; 
chemical agents so that miosis or more severe effects can be avoilkd and net 
subvert the mission. The project will accommodate the four services' 
requirements for the following.· 

Rationale: 

Individual Soldier Detector (lSD) 
Special Operation Force Chemical Agent Detector (SOFCAS) 
JndMdual Vapor Detector (IVD) 
Aircraft interior Detector (AJDET) 
Shipboard Chemical Agent Monitor Portable (SCAMP) 
CW Interior Compartment System (CWICS) 
lnwroved Chemical Detection System (!CDS) 

• Joint Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Small, lightweight detector capable of detecting presence ofchemical agent vapors 
• Capable of de-warning, allowing for rapid reduction of protective postures 
• Detect. identify, quantify, and warn of 

presence of even low levels of nerve, 
blister, and blood agents in vapor fonn in 
aircraft and sltipboard interiors 

-........ .t~o~ .. -l.;oo ,,..~ :e»ao• 
'"" 

• Operated/maintained by ship's force; operate 
in a shipboard eovirorunent 

Description: 
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JCAD will provide a detector or a network of 
detectors capable of automatically detecting. 
identifying, and quantifying chemical agents (nerve, 
blister, and blood) inside aircraft and shipboard 
interiors. The device must be sufficiently sensitive to 
warn aircrews before accumulation, over the entire 
mission, of levels of agent that may cause 
miosis or more severe effects. JCAD wm 
also provide hand-held monitoring 
capabilities, protecting the individual 
soldier, sailor, ainnan, and marine 
through the use of pocket-sized 
detection and alann. 
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Shipboard Automatic Liquid Agent Detector (SALAD) 

Rationale: 
• Navy service-unique requirement 

Key Requirements: 
• Automatic detection of liquid chemical agents 
• Operated/maintained by ship's force 
• Operate in a shipboard environment and detect while the ship is wtderway 

Description: 
,..,.. --' -• 

\ _ .... 
•' ~ , . 

SALAD is an exterior, liquid agent point detec­
tion and monitoring system that will detect and 
alann in the presence of liquid nerve and blister 
agents. It consists of a detector unit that uses 
chemically treated paper, optical scanners, a 
centrat processing unit. and alanns (visual and 
aud1ble) on the bridge and Damage Control 
Central. Production units will be contracted for 
based on a perfonnance specification. 

. , 
-~ >. 

Force Medieal Protecticm/Dosimeter ACID 

Rationale: 
• Supports Joint Forces Command (JFCOM) 

Key Requirements: 
• Develop an individually worn sampler that can continuously measure and archive 

exposure levels of chemical and biological wmfare agents using passive sampling 
methodology (Phase I) 

• Include real..time analysis. an alarm to warn the wearer of an immediate chemical 
hazard, and a trap for biological agents for later analysis (Phase II) 

Description: 
The Force Medical Protection Dosimeter will be an individually worn sampler that can 
continuously measure and archive exposure levels of chemical and biological warfare 
agents, The Phase I of the development will emphasize collection and archiving of expo­
sure to chemical agents using passive sampling methodology, Phase II will include real­
time analysis, an alann to warn the wearer of an immediate chemical hazard, and will tmp 
biological pathogens fur later analysis. 

Improved detection and ldentification capabilities will provide greater awareness of 
immediate chemical exposure risk. more precise identification of exposure, and amount of 
individual or multiple doses, which will result in improved situational awareness. treat­
ment, and record keeping. Additional payoffs will include the ability to perform real-time 
analysis of agents. communication of exposure infonnation to command centers, and 
increasW. battlefield awareness and intelligence. 
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Specific challenges include developing technologies to collect, analyze, and differentiate 
between agents, interferents, and naturally occmring compowtds; improving selectivity 
and sensitivity to agents. Providing communications capabilities and rea!Mtime a1ann while 
reducing size and weight will require advances in sampling methods, chemical analysis 
techniques, 8nd electronics. Developing CONOPs for use of a sampler will require 
modeling, experimentation, field testing to improve capabilities and increase utility, and 
analysis tc determine value cf information of expcsure data collected. especially if 
exposure levels are below threshold effects levels.. · 

Key Milestones: 
2()00: Technical evaluations of Phase II candidate technologies and select technologies for 

integrati()ll into the Phase II sampler. Conduct laboratory testing of Phase I 
technologies. Begin demonstrations to assess sampler's ability to deal with operational 
issues identified by Joint Fon:es Command and other federal partners. 

200 I : Conduct laboratory lesting of Phase II technologies. Ccntinue demonstrations to 
assess sampler's ability to deal with operational issues identified by Joint Forces 
Command and other federal partners. 

2002: Deliver residual capability ro selected units for further U!lei testing and development 
Complete ACID. 

BIOLOGICAL LONG UNE SOURCE RELEASE AND POINT DETECTION 

Biological Point Detection is a fully cooperative acquisition effon chartered to 
develop new biological point detectors and detection systems for the jour services. 
The BIDS P31 effort encompasses development of an integrated system as well as 
several stand~alone biological detectors. In addition, o Joint Biological Point 
Detection System (JBPDS) is under development. JBPDS will be a system that can 
stand alone, or be used in a suite of systems. 

Air Base/Port Biological Detedlon (Portal Shield) 
Advau~ed Concept Technology Demonstration (ACTD) 

Rationa1e: 
• Requirements identified by the Conunander-in~ChiefCcn.traJ Command (CINCCENT) 

and Comrnander-in-ChiefPaciflc Command (CINCPAC) 

Key Requirements: 
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• Field interim systems to sponsoring CINes that provides rapid, automated biological 
attack detection, identification and warning ('m less than 25 minutes) to high value 
fixed sites (e.g., ports and airfields) 

• Automated "smart" sensor network 
• Chemical sensor interfaces for automated biological and chemical network warning 

and reporting 
• In addition to the biolcgical detection system itselt provide the follcwing "leave­

behinds" or "residuals" to the fixed sites: an integrated command and control system 
to assist base personnel in rapid assessment, warning and dissemination of attack data; 
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unmasking procedures; contamination detection sampling kits, tested tactics, 
techniques and procedures. 

• Demonstrate the military utility of a smart sensor network and exercise operational 
ooncepts that may both fill the CINCs immediate needs, and provide valuable "le5sons 
learned" for future systems 

Description: 
While the BIDS and Long Range Biological Detection System (LR-BSDS) programs have 
made .significant advances towards mitigating the effects of the worst case biological 
attack scenario (long line source releases-e.g., an aircmft spraying agent along a course 
tens of kilometers l.ong), DoD still has potential wlnerabilities in protecting those high 
value fixed siteli that will play critical roles in force projection operations. Ports and air­
bases, by nature of their commonly known locations and high density of personnel. make 
lucrative targets for point source releases (e.g., theater ballistic missiles, covert spraying 
by tend imd sea vehicles, or even man-portable disseminators). JPO-BD proposed taking 
available technologies md, through an ACTD, provide a limited number of biological 
detection systems to warfighting CINCs. The concept has been to build an intelligent 
network of sensors based on the Navy's IBAD components, but add to each sensor an 
automated immunoassay ticket reader for near real time identification of BW agents, 
location and meteorology modules and "smart" network algorithms to reduce use of 
consurnables and lower false positive rates. The detector network is able to identify 8 
biological warfare agents in less than 25 minutes. Site personnel are then able to retrieve 
samples of the aerosol from the sensors for confmnatory identification of the BW agent 
The ACTO will not only provide de1ection and identification hardware and procedures, it 
will also provide leave-behinds for post attack actions, such as: contamination detection 
sampling kits that can provide BW identification of contaminated surfaces such as missile 
fragments, in IS minutes; and Enzyme Linked JmmunoSorbent Assay (ELISA) kits for an 
additional complementary identification capability. User acceptance testing: was completed 
in September 1997. The prototype Mark II network was successfully deployed to Kuwait 
in support of Operation Desert Thunder in February 1998. Full scale deployment of the 
ACTD to CENTCOM and PACOM b=gan in 2QFY99. The Joint Chiefs of Staff (JCS) 
directed the production of five additional Portal Shield netwOrk$ starting in FY99 and 
funded their fabrication and support through FY02. PDMI provided funding for an 
additional14 sites in FYOl. 

Joint Biological Point Detedion System (JBPDS) 

Rationale: 
• Joint Anny, Navy, Air Fon:e, and Marine Corps requirement 

KeyRequimnents: 
• Automatically detect, identifY and warn of the presence of aerosolized biological 

warfare agents at levels of sensitivity, speed and reliability equal to or better than 
currently fielded detection systems 

• Provide a common suite of biological detection equipment that can be applied to all 
four services • designated platforms 

• Provide a man-portable version (Air Fm-ce and Marine Corps) 
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• Be operable while on the move (Anny and Navy) 

Description: 
JBPDS is a joint biological point detection system. This develop­
mental system will replace all existing biological detection systems 
(BIDS, IBAD and Air Base/Port ACID), and provide biological 
detection capabilities throughout the services and throughout the 
battlespace. The common biological detection suite will consist of 
four functions: trigger (detects a significant change in the ambient 
aerosol in real time), collector (collects samples of the suspect 
aerosol.for analysis by the JBPDS, and for confumatory analysis by 

supporting laboratories in the Communications Zone and 
CONUS). detector (able to broadly categorize the contents of the 
aerosol and lend confidence to the detection process; e.g., 
biological material in the aerosol or not, bacteriological, spore, 
protein. etc.), and identification (provides presumptive iderrti£ic:a­
tion of the suspect BW agent and increases confidence in the 
detection process). These four functions will be integrated to 
allow fully automatic operation. and warning of a positive BW 
detection. The JBPDS program cOnsists of two phases (Block I 
and Block In to allow the fastest possible fielding of a joint 

biological detection system, while at the same time preparing to take advantage of the 
rapid advances taking place in the biological detection/identification, information process~ 
ing and engineering sciences. .JPO..BD awarded an Engineering and Manufacturing 
Development (EMD) contract in FY97 for the development of Block I JBPDS prototypes 
fbr all four services. Production is anticipated to start in 4QFYOO, with first unit equipped 
in March 2002. This joint acquisition strategy will allow for significant economies 
throughout the RDA process by eliminating duplicative efforts among the services, and 
greater logistic supportability in joint operations as each service will be able to support the 
other services' JBPDSs. 

Critical Reagents Program (CRP) 

Rationale: 
• Supports all Services biological detection programs 

Key Requirements: 
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• Provide Total Life Cycle Management for the critical reagents (antibodies, and gene 
probes and primers) that are necessary to the operation of nearly all 
DoD biological detection systems. 

• Ensure best quality reagents are available in time and in adequate 
quantities. 

• Ensure adequate security and surge capability of critical reagents. 
• Put iD place a production program for tbe Handheld Immunochromato­

graphic Assays (HHAs) (shown) that are critical to several bio detection 
programs. 
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Description: 
The Critical Reagents Program will ensure the quality and availability of reagents that are 
critical to the successful development, test and opention of biological warfare detection 
systems and medical biological products managed by JPO..BD. The program will maintain 
an R&D effort to ensure the best possible reagent5 arc available for use against both 
current and future threats. The program will institute a program wide quality assurance 
program aod address relevant sewrity issues. During the first four years of the program, 
the CRP will require the greatest level of effort and funding to ensure required reagents 
are available to Support fielded systems (BlDS NDI, PJI, Portal Shield and lBAD). and 
developmental systems {JBPDS BloCk I and mREWS ACTO). The next three years 
require the development of 12 additional reagents to support the development and fielding 
of the JBPDS Block II. Outlying years will focus on the development of reagents to detect 
new and emerging threats and procurement of more effective reagents to replace older 
stocks. 

Small Unit Biological Detector {SUBD) 

Rationale: 
• Marine Corps service~unique requirement 

Key Requirements: 
• Low power, portable biological detector tailored to the unique requirements of the 

Chem/Bio Incident Response Force (CBIRF) 
• Include an aerosol collector and an identifier 
• Weigh less than 80 Jbs, occupy less than 2.5 cubic feet, and require less than 150 

Watts of power 
• Automatically identifY 12 BW agents within 20 mi:rutes and meet or exceed the 

detection sensitivity of JBPDS 

Description: 
SUBD will be a low power, portable biological detector to respond to the growing threat 
of military and terrorist biological attack. The development uses the JBPDS Perfonnance 
Specification tailored to the unique requirements of the CBIRF. Other biodetection pro­
grams such as Portal Shield and JBPDS utilize mature, low risk identiflcation technology, 
while SUBD is developing second genm.tion technology that will be smaller with more 
reusable components. The SUBD technology will achieve the same sensitivities as JBPDS 
but in a smalier.lower power, truly man-portable package with fewer consumables. SL'BD 
teclmologies may result in technology enhancements for the JBPDS Block II program. 

Improved detection and identification capabilities will provide greater awareness of 
immediate biological agent exposure risk, more precise identification of exposure, and 
amount of individual or multiple doses which will result in improved situational awareness, 
treatment and record keeping. Additional payoffs will include the ability to perfonn real~ 
time analysis of agents. communication of exposure information to command centers, and 
increased battlefield awareness and intelligence. 

Specific challenges include developing technologies to collect and identifY agents with an 
instrument that can be ruggedized for field-use and offer a short response time (<20 
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minutes). (Labomtozy techniques exist but are not portable nor are they suitable for 
fielding.) Identifier and collector component development and system integration will take 
place in 2000. Prototype SUBD development will begin in2001. 

STAND-OFF DETECTION AND REMOTE/EARLY WARNING 

Joint Service Ughtweigbt Standoff Chemical Agent Deteetor (JSLSCAD) 

The JSLSCAD ·is a folly coordinated joinl service RDTE program, chartered to 
develop a lightweight standoff chemical detector for the four services. The 
JSLSCAD will utilize a passive infrared sensor with 360° scanning to satisfy 
reJlUirements for: 

Lightweight Standoff Chemica! Agent Detector (LSCAD) 
M21 Moving BaclcgroWJd 
Chemical Agent Remote Detection System (CARDS) 
Stand-off Detector for Armored Svstem Modernization (SD!ASM) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps requirement (Anny is lead Service) 

Key Requirements: 
• Automatically detect nerve, blister, and blood agents at a distance up to 5 km 
• Lightweight and employed from manned and unmanned systems 
• Capable of being data~linked with centralized hazard information data collection center 
• Capable of remote operations; aerial and on~tbe·move openilion 

Description: 
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JSLSCAD will be capable of scanning 
360° x 600, and automatically detecting 
nerve or blister agents at a distance up to 
5 km. The system will be light, compact 
and operate from a statiorwy position or 
on-the-move. The JSLSCAD Michelson 
. interferometer employs a passive infiared 
system that will detect presence of chemi­
cal agents by completing a spectral analy­

sis: of target vapor agent chemical clouds. JSLSCAD is envisioned fer employment on 
various platforms and in various roles, including fixed site defense, unmanned aerial 
vehicles, tanks and other vehicles, and Oll board ships. 



Joint Service War.tng and Identification LIDAR Detector (JSWU.D) 

JSWJLD is a joint effort chartered to develop a chemical warning and identifica. 
tion s)l#em for the quad-services. JSWJLD will utilize an active L!DAR sensor to 
peiform rapid agent identificotinn and ranging to satisfy requirement/or: 

Rationale: 

Laser Stand-Off Chemical Detector (LSCD) 
Area Detection System (ADS) 
Stand-off Dete<tor (SD) 
CB Stand-off Detector-(CBSD! 

• Anny end Air Foree interest 

Key Requirements: 
• Automatically detect, range, and map CW agents at distances of up to 20 km 
• Scan atmosphere and terrain to detect chemical vapors and airborne liquids and 

particles 
• Provide stand~ff capability for both fixed site and reconnaissance 
• Provide rapid agent concentration mapping 

Description: 
JSWILD will be a lightweight, vehicle-mountable, contamination monitoring system, 
which detects and quantifies all types of chemical agent contamination (including agent 
rain, vapors, and aerosols) in a sttmd-off mode from a distance of20 kilometers (km). The 
JSWILD will operate from fixed sites and ground vehicles. The system has distance· 
ranging and contamination·mapping capabilities and transmits this information to a 
battlefield infonnation network. 

Biological Remote/Early Warning 

The Army's Long Range Biolngical Standqff Detection System (LR-BSDS) is a 
legacy system that is being incorporated into what is envisioned to be a family OJ 

early warning systems 

The Joint Biological Remote Early Warning System (JBREWS) program is intend­
ed to give the waljighting commander a signijiCiJilt/y shortened decision cycle re-­
garding biological attacks; that is, lhe commander will see and be able to react to 
a biological attack much faster, thereby allowing many more personnel to take 
protective meamres before they become exposed to the biological warfare agents. 
This means that fewer people will become casualties, and fewer people will have 
to take post.attack medical treatments. 
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Loog Range Biological Standoff Det!edoa. System (LR~BSDS) P31 

Rationale: 
• Army requirement 
• Navy and Air Force interest 

Key Requirements; 
• Stand-off detection of aerosol clouds out to a range of at least SO krn 
• Provides relative conc~ntration, range, location, and tracking of aerosol clouds 
• Automated cloud discrimination 
• Operating crew reduced to one operator 
• UH--60 helicopter-mounted 

Description: 
LRBSDS uses infrared light detection and ranging (lR-LIDAR) tecbnology to detect, 
range and track aerosol clouds that are indicative of a BW attack; the LR-BSDS cannot 
discriminate biological from non-biological clouds. The system, which is approximately 
1,240 pounds and 2.3 cubic meters, bas three major components: a diode pulsed IR laser 
transmitter operating at IR wavelengths; a receiver and telescope; and an information 
processor and display. This program. like BIDS, has been designed in two phases; an NDI 
phase designed to rapidly field an interim capability, and a pre-planned product 
improvement (P3I) phase. Three NDI LR-BSDSs have already been fielded to the 3101b 
Chemical Company {USAR). A total of 10 LR-BSDS P31 systems will be procured from 
FYOO to FY02 (3 per company with l training system). The NDI system is able to detect 
and track man-made aerosols out to 30 km, but is non-eyesafe out to about 2.S km. The 
P31 LR~BSDS will be eyesafe, will have a longer operating range (50 km), and will be 
easier to operate. The fll"St P31 LR·BSDSs will be fielded to the 7m Chemical Company 
(Biological Detection) in IQFYOI. 

Th£ Join/ Program Office for Biological Defense i!J leveraging the benefits of the 
A CTD program to greatly accelerate the development of the next generation o 
remote/early warning systems (i.e., systems other than the LR-BSDS). This new 

eneration of detectors is referred to as the Joint Biological Remote/Early 
Warning System (JBREWS). JP()..BD is managing a JBREWS ACTD that will 
address selected CINCs' nuds, and wil1 better refme our requirewumts and 

in remote/earl warnin 'Stems. 

Joiut Biological Remote Early Warning System (JBREWS) 

Rationale: 
• EUCOM requirement (ACID) 
• All services interest {ACID and objective. system) 

Key Requirements: 
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Ccmtami/IQflon Avoldtm£e Pragm~ 

• The ACID fonnally started in FY98, with fielding of ACID syst~ to the EUCOM 
CINC sponsor around FYOJ 

• Lessons learned from the JBREWS ACID will assist the SAG in developing/refining 
its requirements document for the JBREWS objective system 

• JBREWS objective system is expected to start fielding around FY05 

JBREWS is planned to become a 
"system of systems." 1bat is, it 
may have legacy systemi­
BIDS, JBPDS, and standoff 
LIDAR systems such as the 
LR-BSD8-integrated with 
short range biological standoff 
detection systems (SR-BSDS) 
and dense arrays of miniaturized, 
rugged point detectors into a dis~ 
tributed network of sensors. The 
miniature sensors will possess 

only one or two of 
the functions that 
the much more ro­
bust JBPDS will 
have. The point 

SR·BSDS detectors may be em­
ployed in a variety of ways: carried 
on vehicles, emplaced by hand 

around unit/site perimeters, remotely emplaced by aircraft, or possibly even delivered by 
artillery or rocket systems to project the sensnrs into contested or enemy controlled areas. 
The systems need to be networked to provide the greatest conftdence of accurate 
detection and rapid warning. They will need to be deployed and distributed widely and in 
high numbers. to ensure point releases are not missed. 

NBC RECONNAISSANCE 

Joint Service Light NBC Reconnaissance System (JSLNBCRS) 

The Joint Service NBC Reco1111aissance program is a coordinated U.S. Army, U.S. 
Air Force and Marine Corps effort which w;JJ yield improved reconnaissance 
capabilities for both hea, and lightweight vehicle platforms. It will satisfY 
requirements for; 

M93AJ NBC Reconnaissance System (NBCRS) Production 
M93Al P3/ Block// 
Light NBC RectJnnais.rance System (LNBCRS) 

A-21 



=----:..=========-------~ ~-~-

II 

Che~nicfll & Bio/ogiCQ( DejeMt PragNzm A11111111l Report 

Rationale: 
• Joint U.S. Anny, U.S. Air Force, and Marine Corps Requirements 

Key Requirements: 
• Stand-off and point detection from vehiCle mounted or dismounted operations 
• Chemical standoff detection 
• Detection while on·the-move capability from speeds of0-45 kph 
• Biological point detection and identification 
• A dismountable. handheld, self-contained chemical point detection capability 
• Radiological detection capability (vehicle mounted or dismounted operations) 
• Collective protection 
• Environmental Conditioning Unit capable of providing climate conditioning for the 

crew and equipment 
• Overpressure protection from all known agents 

Description: 
The JSLNBCRS (shoWll) will provide a 
premiere vebicle for accurate, rapid NBC 
combat hazard information by verifying 
the absence of, finding, mapping, and 
marking radiological, biologica~ and 
chemical hazards. The JSLNilCRS will he 
an integration of advanced NBC detection 
and analysis equipment suited for Marine 
Air-Ground Task Forces (MAGTFs), U.S. 
Air Force tactical forces, and U.S. Anny 
Light Contingency Forces. 

Joint Service Warning and Reporting Network (JW ARN) (FUE FY 99) 

Rationale: 
• Army, Navy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Capable of interfacing with all NBC detectors and sensors 
• Capable of interoperability with all service command and control systems 
• Capable of generating NBC reports 
• Capable of automatic tnmsmission ofl\TBC alarm and data 
• Capable of vehicle operation 

Description: 
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The Joint Warning and Reporting Network (JWARN) is an automated Nuclear, 
Biological, and Chemical (NBC) lnfonnation System. The JW ARN will be essential for 
integrating the data from NBC detectors and sensors into the Joint Service Command, 
Control, Communication, Computers, Infonnation and intelligence (c'I1

) systems and 



networks in the digitized battlefield. JWARN will provide the Joint Force a comprehensive 
analysis and response capability to minimize the effects of hostile NBC attacks or 
accidents/incidents. JW ARN will also provide the Joint Forces with the opemtional 
capability to employ NBC warning technology that will collect, analyze, idcntifY,locate, 
report and disseminate NBC threat and hazard information. JW ARN will be located in 
conunand and control centers at the appropriate level defined in Service-specifie annexes 
and employed by NBC defense specialists and other designated personnel. It wifl transfer 
data automatically from and to the actual detectorfsenror/network node and provide 
commanders with analyzed data for decisions for disseminating warnings to the lowest 
echelons on tbe battlefield. It will provide additional data processing, production of plans 
and reports, and access to sp:citlc NBC information to improve the efficiency of NBC 
personnel assets. 

DARPA Programs 

Tissue-Based Biosensors Program 

Accomplishments: 
• B..cell sensor prototype system fabricated and tested. Simu!ant detection down to 200 

particles in solution reported. 
• Engineered liver and vascular endothelial cells into chip fonnat. Genetically induced 

fluorescent reporter elements for cell stress into liver cells for detector system. 
• Used green fluorescent protein to optically tag transcriptional upregulation cellular 

events (NFkB) for FLUORO~tox prototype high throughput cell sensor system 

• Initiated fluorotox database for data mining ceil responses to unknown pathogens. 
• Demonstrated 4 order magnitude increase in cell survival by introducing extremophile 

genes into labile cells. 
• Defined mechanism of action of operational neurotoxicants from engine lubricant in 

neuronal based hand held biosensors. 

Description: 
DARPA is exploring the use of biologlcal cells and tissues as detector components for 
sensor devices that will tport on chemical and biological toxins. Cells and tissues can be 
used to report on the functional consequences of exposure (mechanism and activity) to a 
wide spectnnn of chemical and or biological toxins, whether they are living or dead, or 
whether they have been biocngineered and are currently undeteetable by other means 
(antibodies, nucleic acid sequencing). Technical issues that are being addressed in the 
program include, (I) the fabrication ofbiocompatible matrices and interfaces for the long~ 
tenn retention of cell and tissue function, (2) pattern recognition from critical pathways 
responsible for the interfaces for the long~tenn retention of eel! and tissue function, 
(2) pattern recognition from critical pathways responsible for the processing of toxins, 
(3) sampling strategies to accurately extract and present the toxin from air, liquid, or solid 
samples, and (4) systems integration into a functional device. The current focus of the 
program is on the use of neuronal and immunological cells and tissues as detectors for 
such devices. Engineering of cells and tissues of these origins. including stem cells, is 
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proceeding in order to optimize sensor perfonnance requirements and fabricate prototype 
devices for testing evaluation. 

Microfluidft Moleular SYJtems Program 

Accomplishments: 
• Demonstrated discrimination of 0.4% differences in cell impedance using 

micromachined dielectrophoreses system 
• Demonstrated on-chip circulation-controlled transport of target liquids throught 

combination of integrated fluidic channels and reaction components 
• Demonstrated microscale enabled immunoassay with enzyme labelers to replace 

conventionB.l optical label 
• Demonstrated microfan and filter system to capture airborne particulates into liquid for 

input to detection system 
• Demonstrated efficient transport of DNA over em distances using eletropboretic 

confinement and transport through electrophoretic vias 
• Demonstrated a multi-channel device that is able to cany out six independent assays 

simultaneously using a single point detector. 

Description: 
Micro total analysis systems are being developed through focusid research on 
microfluidic, chip-scale technologies. Automated sample collection and sample prepamtion 
are key front-end processes for early biological agent detection, whetOOT it is by 
immunoassays, DNA assays, ortissue.based assays. To scale down lhe5e processes into 
miniaturized, multiplexed detection systems., microfluidic chip-scale components need to 
be developed. Microfluidic: components/devices cmrently being developed by DARPA 
include chip-scale micropumpslvalves. particle separation filters, fluidic interconnects, 
fluidic manipulation of hybridized microbeads, controlled mixing/dosing etc .... Several 
demonstrable handheld prototypes, such as a programmable microfluidic system for 
remote sensors, are currently being tested. 

Pathogen Genome Sequencing Program 

Accomplishments: 
• Initiated sequencing of the pathogenic bacteria Bruce!hl abortus, Brucella melitensis, 

Brucella suis and thW non-pathogenic near neighbor Ocbrobactrum anthrop 
• Initiated sequencing of the non-pathogen bacterium Bacillu.s cereus, tlw near neighbor 

of the pathogenic bacterium Bacillus anthracis 
• Initiated sequencing of the non-pathogenic near~neighbor bacterium Yersinta 

pseudotuberculosis, the near neighbor of the pathogenic bacterium Yersirric pestis. 

Description: 
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DARPA is committed to sequencing the genomes ofbigh threat biowarfare agents. This 
effort, undertaken with broad community interaction, will support Biological Warfare 
Defense rest"Meh activities sponsored by DARPA and is intended to satisfY the needs of 
bepartment of Defense components, the Intelligence Community. and other govemmen.tal 
organizations. Interest is focused on BWD pathogens, and non-pathogenic near neighbors 



ContllJIJinatlon Avoidance Prllgrams 

thought to be important to establish a basis for low false alann detection and identifi­
cation. The work also contributes to the development of advanced unconventional patho­
gen countermeasures. 

Protettion Program 

Accomplishments: 
• Built flrst prototype of water disil\fe(:,tion pen (size of a thick fountain pen) based on 

an eletrochemical cell. The pen was able to create a mixed oxidant solution that is 
more potent than tablets used nowadays by the forces: the mixed oxidant pen was able 
to destroy many waterborne pathogens to at least 3 to 4log removal. 

• Demonstrated that harmonic pulsing of a revme osmosis membrane increases water 
flux through the membrane and decreases the total dissolved solids. 

• Built first prototype water distillation unit the size of a coffee mug that distills water. 
The distillation unit was able to desalt seawater without clogging. Tests on waterborne 
bugs show at least a 4log removal. The water generation rate was measured to be 
approximately 0.3liters in 5 mlnutes. 

• Built first generation air purification unit to destroy airborne pathogens by therm.ocat­
alytic destruction. The destruction efficiencies for various air pathogens and simulants 
in the high 9()0;0 range. The goal is to get towards at least 99.999% removal mtes. 

• Began work on advanced carbon surface treatments to improve adsorption capacity 
and kinetics. 

Description: 
There are two related programs currently ongoing within DARPA that further enable the 
individual warfigbter by providing significantly more mobile and flexible water pwification 
and desalinization systems and better air filfnlticn media. The intent is to demonstrate 
highly efficient, smaller,lightcr, high water through·put technologies for water purification 
and desalinization, and ro expkrre pioneering air filtration schemes 1hat have an acutely 
high utility for the DoD enabling new mission scenarios that are critical to the changing 
battlefield enviromnent The water desalinization and purification systems would meet 
Anny Operational Requirements (i.e., effectively treat salt/brackish water and nuclear, 
biological and chemical contaminated water, purify 0.21iter water per minute, weigh less 
than 2lbs., etc.). The proposed man-portable water units will be multifunctional in that 
they can be used for several functions, such as water purification, power generation and 
camp stoves. Work in air purification develops simple air filtration and purification 
systems for the individual that provide significant improvements over the current charcoal 
fiher gas mask technology (which have remained virtually unchanged for over 20 years). 
The intention is to develop air purification systems for collective protection that will 
require much less maintenance and greater personal safety than current based-carbon 
recirculating filters. 
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AnnexB 

Non-Medical Protection Programs 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

RESPIRATORY 

M17A2 Protective Mask 

The M17A:l. Protective Mask consists of a natmal blend rubber face piece; 
two activated: charcoal filters mounted within cheek pouches; a voicemittcr 
to facilitate communications, a drinking tube; eyelens outserts to protect the 
mask's integral eyelens and reduce cold weather fogging; an impermeable 
hood; and a carrier for the mask, its components, and medical irems (such 
as the Nerve Agent Antidote Kit). The Army and Marine CotpS are 
replacing this mask with the M40 series protective masks. The Navy has 
replaced the Ml7A2 protective mask with the MCU~21P. The Air Force 
replaced it with the MCU-2AIP. but retained limited quantities of extra 

small M 17 A'l.s for those situations where the MCU~2AJP short is too large. 

ABCM24 Aircraft Protective Mask 

This protective mask provides the wearer protection from NBC aerosols/vapors 
both in aircraft, and on the ground. The mask consists of: wide view, clear 
plastic lens embedded in a butyl rubber face blank; an integral microphone; 
eyelens outserts; carrying case; anti~fog kit; and a hose-mounted filter 
canister. The mask has a microphone connection to fit the aircraft 
communications systems. The M24 has an adapter that allows coupling to 
the alrcraft's oxygen supply system. The M24 is being replaced by the 
M45 mask. 

MZ5Al Tank Protective Mask 

This protective mask provides the wearer protection from NBC aerosols and va~ 
pors both in the vehicle/aircraft. and on the ground. The mask consists of: wide 
view, clear plastic lens embedded in a butyl rubber face blank; an integral 
microphone; eyelens outserts; carrying case; anti~fog kit; and a hose mounted 
filter caniliter. The mask has a microphone connection to fit the annored ve­
hicle conunun.lcations systems. The M25Al has an arlapter that allows it to be 
coupled to the tank's filtered and temperature controlled Gas Particulate 
Filtration Unit (GPFU). The M25Al is being replaced by the 
M421M42Al/M42A2 protective mask. 
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MCU·ZAIP Protective Mask 

The MCU-2AIP provides eye and respiratory protection from all 
chemical and biological agents as well as radioactive particulate 
material. The mask uses a replaceable, standard NATO filter canister 
which is mounted on either side of a wide.-view optical quality visor. 
The mask provides improved fit. comfort, and visibility relative to 
earlier masks, and includes a drinking tube for attachment to the 
standard canteen, and electronic voicemitter connections for improved 
communkations. 

M40142 Series Protective Mask 

The M40/42 series protective masks provide eye-respira­
tory face protection from tactical concentrations of CB 
warfare agents, toxins and radioactive fallout particles. 
Each mask consists of a siHcone rubber face piece with an 
in-turned periphernl face seal and binocular rigid lens 
system. The facepiece is covered with a chlorobutyVEPDM 
second skin to provide optimum liquid agent protection for 
the masks. It accommodates NATO standard canistm., 

which can be worn on 
either cheek of the mask. 
The M40 series is 
designed for the individual dismounted ground warrior. while the 
M42 series is designed for combat vehicle c~en. Recent 
improvements include a universal second sldn, making the miiBk 
compatible with JSLIST and Saratoga overgarments, and 
ballistic/laser protective eye lens outse:rts. The mask facepiece has 
been made a .spare part, which bas resulted in a significzu:tt 
operation and support cost savings. Use of modular parts permits 
the M40 series to be used in both the M40 and M41 
configuration. This has resulted in significant operational and 
support cost savings. 

M43 Protective Mask 

The M43 Aviator Mask consists of a fonn-fitting face piece with lenses mounted close to the 
eyes; an integral CB hood and skull-type suspension an inhalation air distribution 
assembly for air flow regulation. lenses and hood; 
and a portable motor/blower :filter assembly that 
operates on either battery or aircraft power. The 
M43 Type I was developed for the AH·64 
aviator and is compatible with the AH-64 
Integrated Helmet and Display Sight System and 
the Optical Relay Tube. The M43 Type II is 
intended for the general aviator. 
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M4S Alrerew Protective Mask (ACPM) (FUE FY98) 

The M45 Air Crew Protective Mask is specially designed to 
meet the requirements ofhelicopter and special crews. It does 

not require power or forced air to provide CB protection; it 
provldes compatibility with helicopter optical systems, 

aircraft displays and night vision devices; and has 
reduced weight, cost and logistical burden when 

compared to the M48 series of mask. The ACPM 
has close fitting eyelenses mounted in a silicone 
rubber facepiece with an in-turned peripheral seal. 
a detachable hood system, and utilizes the 
standard NATO canister. The M45 will replace 
the M43 (Type II) and the M24 aviators mask. 

M48 Protective Mask- Product:Jon 

The M48 is the third generation M43 series maslai. The M48 mask replaces 
the M43 Type I mask and will be the only mask for the Apache aviator for 
the foreseeable future. The M48 mask consist of a lightweight motor blower, 
a new hose assembly, a web belt, the mask carrier, facepiece carrier, eyelens 
cushiOlls, and the facepiece of the M43Al. 

Alrerew Eye/Respiratory Protection {AERP) 

The AERP (replaces the MBU-13/P system for aircrews) is a 
protective mask which enables aircrews to conduct mission operations 
in a chemical~biological environment. The AERP system includes a 
protective hood assembly with a standard MBUwl2JP mask, an 
intercom for ground communication, and a blower assembly that 
provides dewmisting. The blower is stowed during flight operations on a 
bracket that is mowrted inside the aircraft. 

CB Respiratory System (AIP22P·14(V) 1, 21 3, & 4) NDI 

The CB Respiratory System is a self-contained protective ensemble 
designed for all foJWard deployed rotary wing (Version 1 for USN) 
and fixed wing (Version 2-4 for USN and USMC) aircrew. The 
design incorporates a CB filter, dual air/oxygen supply and a cross-over 
manifold with ground flight selector switch to provide filtered air for 
hood ventilation, and filtered air for oxygen for breathing. The system 
provides enhanced protection and offer anti-drown features. 
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ANCILLARY MASK EQUIPMENT 

M41 :ProUdion Assessment Test System 

The M41 Protection Assessment Test System (PATS) enhances operational 
capability by validating proper fit of the mask to the tace of 
the individual. The PATS is a new capability that provides a 
simple, rapid, and accurate means of val~ 

idating the face piece fit and 
function of protective masks. 

Voice Communication Adapter 

The Voice Communication Adapter (VCA) is a low risk program providing additional capability 
to the-M40/42 mask. The VCA is ajointprogn.m between the USMC and US Army. 

Universal Second Skin 

The Universal Second Skin is one of the components ofa pre-planned product 
improvement (P31) in the M401M42 series mask. The Universal second skin 
provides liquid agent protection for the mask faceblank material This 
program is a Joint U.S. Army/U.S. Marine Corps effort. Both Services 

developed prototype designs and. after fte!d user and human engineer 
testing,. the Marine Corps design was selected. The Air Force is 
developing a second skin for the MCU-2A/P. 

BAITLEFIELD PROTECTIVE SUITS 

Battle Dress Overgarment (BDO) 

The BDO is a camouflage patterned (desert or woodland), two piece, air perme­
able overgarment typically worn over the duty unifonn. The overgarment 
material consists of an outer layer of nylon cotton, and an inner layer of 
activated charooal impregnated polyurethane foam. The BOO provides 
protection against chemical agent vapors and liquid droplets, biological agents 
{to include toxins}, and radioactive alpha and beta particles. The BDO is is-sued 
in a sealed vapor-barrier bag that protects the garment from rain, moisture and 
sunlight. The BOO provides 24 hours of chemical agent protection once 
contaminated and has a field durability of 22 days (extendable to 3() days at the 
discretion of Field Commanders). 

B-4 



N(J/1-Mtdlcal Prokctirm Programs 

JSLIST Overgarment 

The JSLIST Overgannent will provide 24 hour 
protection after 45 days of wear and 6 launderings. 
The liner currently is based upon activated carbon 
bead technology, replacing the bulky activated 
carbon foam technology in previous garments. The 
JSUST Overgarment is a two-piece jacket and 
trouser design with an integrated hood compatible 
with respective Service masks and second skins. It 
wilt be worn as an overgannent for the duty unifonn 
or as a primary garment over underwear depending 
upon the environment and missiOI'l. 

Chemical Protective (CP} Sul'4 OG MK-III (Navy Suit) 

The Chemical Protective Overgarment (CPO) protects the wearer against all known 
chemical and biological agents which present a percutaneous hazard. The suit 
consists of a smock and separate pair of trousers, and is sized to accommodate 
the 5 percentile female through the 95 percent male ratio. This gannent will be 
replaced Navy-wide by a superior suit developed 1mder the auspices of the Joint 
Service Lightweight Integrated Suit Technology (JSLlST) program. The Mark 
III chemical, biologicaJ, radiological (CBR) suit protects against chemical agent 
vapors, aerosols, droplets of liquid, and biological agents. 

CP Suit, Saratoga (USMC) 

Like the BOO, the SARATOGA CP Suit is an air permeable. camouflage 
patterned overgannent Instead of carbon impregnated foam, SARATOGA uses 
spherical, activated carbon adsorbers immobilized in the liner fabric. This system 
allows for a lighter, cooler garment, which is launderable. The Saratoga provides 
a 24 hour protection period and bas a dumbility of30 days continuous wear. 

CWU-66/P Aircrew Ensemble~ Production (FUE FY96) 

The CWU-66/P, a one--piece flightsuit conf1gurati~ provides 24-hour protec­
tion against standard NATO threats. It is made with Von Blucher carbon 
spheres, and is tess bulky than prior ensembles. It offers a reduced thermal load 
burden and is compatible with airerew life support equipment. 
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Chemical Protective Undergarment (CPU) 

The CPU is a two-piece lightweight undergarment made _of a non·woven 
fabric containing activated charcoal. When worn under the eomba,t vehicle 
crewmen (CVC) coverall or battle dress 1Hiiform (BDU), the CPU provides 
12 hours of protection and is durable fur 15 days. 

SPECIALTY SUITS 

Joint Firefighter Integrated Respon11e Enmnble (JFIRE) 

II 

JFIRE is a joint effort between the Air Force (lead agency) ruul the Army. The JFIRE Program 
has developed an ensemble that will protect the military firefighters IA W National Fire Protec­
tion Associated (NFPA) standards and provide CB protection during firefighting 
opemtions in a CB environment. JFIRE leverages the JSLIST O'm"gannent for 
chemical protection. to be wom under aluminized proximity firefighting outergear 
and with a switcbable filtered/supplied air mask with chemical warfare (CW) kit 
A Commercial Off~the-.Shelf (COTS) glove that can be used for both fire and CB 
protection wiD replace the need for CB gloves to be worn under standard 
proximity gloves. JFIRE meets several key requirements, including (1) providing 
24 hours of CB agent protection against 10 ~m2 liquid agent, (2) providing 
firefighters CB protection in both structural and crash fire :fighting/rescue 
opemtion, (3) allowing firefighters to use mission essential tools and equipment in a 
CB environmefl4 (4) providing resistance to water and all standard fire fighting 
chemicals (foam. CDz, aircraft POL}, and (5) is capable ofbeing donned in 8 minutes. 
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Suit Contamination Avoidance Liquid Proteetion (SCALP) 

The SCALP can be worn over standard chenllcal protective garments to 
provide 1 hour of protection from gross liquid contamination. The SCALP, 
which consists of a jacket with hood, trouser and booties, is made from a 
polyethylene-coated Tyvek™ material. 



Ioterirn..Self Contained To1ie Eoviromnent Protective Oatfit (STEP0-1) 

Approved as an interim system fur 2-hour depot operations in Immediate Danger to Life and 
Health (lDLH) environments. It consists of encapsulating suit made of butyl rubber-coated 
nylon with a polycarbonate visor. Respiratory protection is provided by one of two options­
tethered clean air supply or a self-contained rebreather worn as a back-pack Cooling is provided 
by an ice vest worn underneath the suit. 

Self-Contained Toxic Environment Protective Outfit (STEPO) 

STEPO provides OSHA level A protection for Anny Olemical 
Activity/Depot (CAID), Explosive Ordnance Disposal (EOD) and 
Technical Escort Unit (TEU) personnel. The STEPO is a totally 
encapsulating protective ensemble for protection against chemical and 
biological agents, missilelroeket fuels, POL, and industrial chemicals for 
periods up to four hours. The ensemble inoorporates two types of NIOSH 
approved self"Contained breathing systems (one hour and four hour 
configurations) and a tether/emergency breathing apparatus option, a 
battery powered Personal Ice Cooling System (PICS), a hands-free 
communications system, and standard Toxicological Agent Protective 
(TAP) boots and gloves. The suit is capable of being decont!U'Illnated for 
reuse up to 5 times after chemical vapor exposures. STEPO shares 
common. modular components with the IT AP and JFIRE ensembles 
simplifying logistics and reducing costs. 

Improved Toxieological Ageat Protective QT AP) 

IT AP replaces the M3 TAP ensemble. IT AP enhances 
existing capabilities by increasing personal protection and 
reducing the thennal burden on the wearer. ITAP also 
provides skin and respiratory ~tion both during 
peacetime and wartime for short term operations in 
Inunediately Dangerous to Life and Health (IOU!) toxic 
chemical enviromnents (up to I hr), emergency life saving 
response, routine Chemical Activity operations and initial 
entry and monitoring. ITAP shares conunon. modular 
components with the STEPO and JFIRE ensembles, 
simplifying logistics and reducing costs. 

!TAP provides splash and vapor protection against poten­
tial exposure to liquid agent when worn as a system­
requirements: l0glm2 HO, VX, GB, L agent challenge for 

I hours. It provides an optional Personal Ice Cooling System (PICS), and is functional as a 
system where temperatures range from 0° to l00°F when used with the cooling system. 
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The ITAP suit and overhood are capable of being decontaminated for a minimum of 5 reuses, 2 
hours per use (1 hour at IDLH), after vapor and particulate contamination. After liquid 
contamination ITAP suit will be decontaminated and held for disposal. 

The ITAP fabric is self-extinguishing meeting NFPA 1991. The fabric is also static dissipative 
and does not hold a charge suffk:ient to set off munitions and explosives in accordance with 
current Explosive Safety Board requirements. The fabric is light in color to reduce operator 
solar heat load, and is capable of being stored within the tempetature range of 00 to 1200F. 
IT AP has a minimum shelf life of 5 years. 

PROTECTIVE ACCESSORIES 

Green Vinyl Overboots /Black Vinyl Overboots (GVOIBVO) 

The GVO/BVO are fitted vinyl overshoes that are worn over the combat boots to 
provide chemical agent protection and/or moisture vapor protection during wet 
weather. The impenneable GVO/BVO provide protection against chemical agents 
for 12 hours and are dmable for up to 14 days. 

Multipurpose Overboot (MULO) 
(JSLIST!J«JIS) 

The MULO is a joint service program under the auspices of the 
JSLIST prognun and will replace the GVOIBVO. It is made of an 
elastomer blend and will be produeed by injection molding. It is 
designed for wear over the combat boot, jungle boot. and 
intennediate cold/wet boot. The MULO provides mote durability. 
improved traction, resistance to POLs and flame, and better 
donning and doffing characteristics over standard footwear. 

Chemical Protective (CP) Gloves 

The CP glove set consists of a butyl-rubber outer glove for protection from chemical agents, and 
a cotton inner glove for perspiration absotption. CP outer gloves come in three: thicknesses: 7, J4, 
and 25 miL The 7 mil glove is used by personnel wbo require a high degree 
medical and personnel engaged in elect:ronic equipment 
.repair. The 14 mil glove js used by personnel like aviators 
and mechanics, in cases when good tactility is necessary and 
stress to the glove is not too harsh. The 25 mil glove is used 
by personnel who require a durable glove to perform elose 
combat tasks and heavy labor. The 14 and 25 mil glove sets 
provide protection for at least 24 hours. The 7 mil glove set 
should be replaced within 6 hours of exposure to a cltemlcal 
agent. 
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NtJn-Mcdictii Prote~ian Programs 

II COLLECTIVE PROTECTION EQUIPMENT 

MSl Prntutive Shelter, CB 

The MSI shelter is a trailer-mounted system that consists of tbu.e~;;;;~;;;:_:~:::;::--
following major components: a 10-man shelter. a r,: 
protective entrance, and a support system. The shelter 
and protective entrance support themselves through air 
filled ribs. The protective entrance minimizes carry-over 
of vapor contamination.from outside to inside the ··~,-,Ill V 
shelter, and paces entries to the shelter'to prevent ~ 

loss of shelter over-pressure. The air handling system is permanently mounted in the trailer, and 
provides forced, filtered, and environmentally conditioned air to the shelter. The M51 is mostly 
used by battalion aid stations and other medical units. It can also be used as a temporary rest and 
relief shelter. The M51 utilizes outdated technologies and is being replaced with CBPS. Very 
few M5ls remain serviceable and logistically supportable. This system can be erected and 
employed by 4-6 personnel in approximately one hour. This system provides heat stress relief 
from the effects ofMOPP for 12-14 personnel. 

MZO/ MZOAI Simplified Collective Protective Equlpment 

-"""'"- The M201M20Al SCPE is used to convert an interior room of an existing 
structure into a positive overpressure, NBC collective protection shelter 

where individuals can perform assigned missions without wearing 
the protective mask and overgannent. The system consists of a 
liner, protective entrance, filter canister. and support kit. The 
SCPE is a low cost method of transforming a mom in an existing 
strueture into an NBC collective protection shelter for command, 
control and communication (C\ medical treatment, and soldier 

relief functions. M20AI is a room liner for existing shelters. 
Components include a CB vapor resistant polyethylene liner that provides 

a protected area in an existing structure; a collapsible. protective entrance that 
allows entry to/exit ftom the protected area; a hennetically sealed fllter canister, which 

provides filtered air to both the liner and the protective entrance; and a support kit, which 
contains ducting, lighting, sealing and repair material and an electronically powered blower. 

MZI Simplified CPE (SCPE) 

The M2.8 SCPE is a low cost method of transforming a room 
of an existing structure into an NBC collective protection 
shelter for command, control and conununication (C1, 
medical treatment, and soldier relief fimctions. M28 is a liner 
for the TEMPER tent. Components include a CB vapor 
resistant potyethylene liner that provides a protected area in 
an existing structure; a collapsible, protective entrance that 
allows enny to/exit from the protected area; a hermetically 
sealed filter canister, which provides filtered air to both the 
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liner and the protective entrance; and a support kit, which contains ductiDg, lighting. sealing and 
repair material and an electTonically powered blower. A pre-planned product improvement (P11) 
program to the M28 SCPE provides liquid agent resistant liners, protective liners for tents, 
intercoonectors, and an interface with enviromuental control uni1s. The improved SCPE also 
allows more people to enter at one time, and protects hospitals under tents. 

Chemi<aUy Protected. D<ployable Medieal System (CP DEPMEDS)-
Development/Production 

The Anny's CP DEPMEDS program is a joint effort with the Air 
Force to insert environmentally controlled collective 

prc,tecloon into currently fielded hospital shelters. 
The requirement is to be able to sustain 

medical operation for 72 hours in a 
chemical contaminated environ­
ment. Environmentally-controlled 
collective protection is provided 
through the integration of M28 
SCP~ ~hemicaUy protected air 
conditioners, heaters, water dhotri­
butiOII and latrines, and alarms 
systems. M28 SCPE provides pro­
tection to existing TEMPER Tents 
and passageways within the hos­
pital. OEPMEDS ISO shelters are 
proU10t<d through the replacement 

proiected. Field Deployable Environmental 
Control provides air conditioning and the Army Space Heater provides heating. Both 
environmental control units are chemically protected through the addition of a CB kit. To 
sustain approximately SOO patients and staff, chemically protected latrines and water distribution 
systems have been developed. 

ChemitaDy/BiologicaDy Hardened Air TransportAble Hospital (CHA TH} - Production 

The Air Force's CHATH program is a joint effort 
with the Army to enable medical personnel to 
deploy and setup in chemica! and biological threat 
areas and operate in chemically and biologically ac­
tive environments. CHATH allows personnel to 
perform their hospital duties in a Toxic Free Area. 
CHATH upgrades TEMPER-based Air Trans­
portable Hospitals (ATIIs) retaining the same 
medical equipment and personnel. CHA TH uses 
existing and modified U.S . .Anny equipment to line 
the current ATII tents providing an airtight shelter. The Human Systems l'rogram Offi<:e 
(HSC/Y A) developed a Cbemicallylbiologically Hardened Air Management Plant (CHAMP). 
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The CHAMP filters chemically and biologically contaminated air, and recirculates and filters 
interior air to maintain a clean hospital standard, provides heating, cooling, and over­
pressurization to the hospital. The CHAMP can be operated from standard electrical sources or 
from its own internal generator. The CHAMP comes equipped with an Automatic Transfet 
Switch (A TS) to main1ain power after Base power is shut off. The A TS starts the Diesel 
generator after three seconds of power interruption. The CHAMP allows the CHA TH to be 
staged near warfighters in the field in a bare base environment The CHATH can be deployed in 
increments of 10, 25. and .50 beds. This flexibility of the CHATH system helps ensure the best 
medical care as near the crisis area as possible. Implementation of the Aerospace Expeditionary 
Force concept and resulting changes in Air Force Medical Service support concept of operations 
during FY99 has altered plans to field CHATH systems during FY99-FYOO. 

Shipboard CoJiectlve Protection System~ Production 

Shipboard CPS is an integral part of the HV AC symms on new 
construction ships. CPS provides each protected 
zone on the ship with filtered air at an over- ... SIIIQitfHIIrSt! -, 

pressure of 2.0 inches water gage. fan4!f•l . ·· ··... . ., \ fl-i. 
CPS is modular and is based on a . · ·. ·, ' 1 

•• _,};67' 
Navy~improved version of the 200 : 1= · · -: \ ~~ 
cfm M56 filter. CPS includes • #.;.jl "/ 
filters, fi!le>" housings, high Jil . · · . 
pressure fans, airloclcs, pressure · ··, 
control valves, low pressure alarm system, 
and personnel decontamination stations. 

•. "" 
Selected Area Collettive ProtedioD System - Production 

Selected Area CPS {SACPS) ;, &signed to be earily 
adaptable to current shi.ps to provide selected 

spaces (i.e .• command and control, berthing 
areas, etc.) with an affordable CPS system. 

SACPS is modular and is based on a Navy. 
improved versioc of the 200 clin MS6 
filter. SACPS is easily integmted into the 
ship's existing HV AC system., and 
includes filters, filter housings, a high 

pressure fan; an airlock. a pressure control 
valve, and a low pressure aiann system. 
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CB Prob:cted Sheher (CBPS) ~ Produttion 

CBPS is a highly tnObile, rapidly 
deployable shelter system designed 
to be used for Echelon I and ll for­
ward area medical treatment facilities 
as a replacement for the MS L The 
system is self-contained and self­
sustaining. The CBPS consists of a 
dedicated M 1113 Expanded Capa­
city Vehicle (ECV}, a Lightweight 
Multipmpose Shelter (LMS) 

mounted onto the vehicle, a 300 square foot alrbeam supported CB protected shelter, and a 
High Mobility Trailer with a IOkW tactical Quiet Generator Set. The ECV and LMS transports 
a crew of four and their gear. All mediQl equipment requited for the shelter is transported in the 
LMS or on the trailer. The CB shelter is rolled and carried on the rear of the LMS during 
tntnsport. The CBPS is operational within 20 minutes with a crew of four. All power required to 
support operations is provided by the ECV engine or with the 1 Ok W generator fur limited 
power. The system is environmentally conditioned by a hydraulically powered environmental 
support system, which provides filtered air, heating. air conditioning, and electrical power. The 
system is presently in limited production with fielding schedule<! to initiate in 3QFYOO. 

Portable Collective Protection System 

The transportability and ease of use of the Portable Collective Protection System (PCPS) permit 
mobility and flexibility in chemically or biologically contaminated areas. PCPS can be erected by 
four Marines within 30 minutes wearing MOPP 4 gear. The protective shel1er is divided into a 
main area and two smaller compartments; the entry area, and the storage area. When 
overpressure is applied, the protective shelter provides protection from liquid and vapor 
chemical and biological agent An airlock (protective entrance) allows purging of posgible 
chemical agent vapors and additional decontamination of personnel entering the main area. 

GENERIC NBC FILTERS AND 
COLLECTIVE PROTECTION FlLTRATION SYSTEMS 

Generic, high volume air flow NBC filters, and CP filtration systems exist that are 
currently installed on a wide variety of applications. These CP systems are modular and have 
been applied to numerous vehicles, vans, mobile shelters, and fixed sites. 

GENERIC NBC FlLTERS 

NBC ftlteni are used to remove Nuclear and Biological particulates and Chemical aerosols and 
vapors from the air supplied to collective protection systems. 
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Non-Medkal Protection Progi-Qifll 

M48/M4BAI 

The 100 cubic foot per minute (cfi:n) filter is used in the MIA1/A2 
Abrams tank, M93 Modular Collective Protection Equipment 
(MCPE), CB Protected Shelter, and Paladin Self Propelled 
Howitzer. 

MS6 

The 200 din ftlter is used as the basic filter set in the MCPE 
and in Naval applications. It can be stacked to obtain 
filtration of higher air flow rates. 

600 dm and 1200 cfm Stainless Steel Fb:ed Installation Gas Filters 

These filters are used in fixed site applications where high volumes of air flow are required. They 
can be stacked to provide higher NBC filtered air flow rates. Particulate filter would be procured 
separately. 

GENERIC NBC CP FlLTRATION SYSTEMS 

The following are modular NBC CP filtration systems which are applied to a wide variety of 
applications. They consist of an NBC filter, motor/blower unit, housings, and integration 
housings/ductwork. Some can be integrated into environmental control equipment. 

M8A3 Gas Particulate Filter Unit (GPFU) 

The 12 cfin system provides air to armored vehicle crewman ventilated facemasks, i.e., 
M42Al/A2. Used in M113 Anoored Personnel Carrier variants and USMC AAVP7Al 
amphibious vehicle. 

M13AI GPFU 

The 20 c1in system provides air to annored vehicle crewmen 
ventilated facemasks, i.e., M42A11A2. Used on the M1Al/A2 
Abrams tanks, Bmdley Fighting Vellicles, Multiple Launch 
Rocket System (MLRS), tank transporter, and other 
vehicles. 

' J 
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Modular CoDKtive Protedion Equlpmeat (100, 200. 4UO, 600 din Systems) 

Modular Collective Protection Equipment (MCPE) consists cfa family of related end items from 
which modules can be chosen and combined to meet the unique demands of individual systems. 
These end items employ commoo parts and mountings and interchangeable connections and 
accessories to the greatest extent possible. MCPE provides collective overpressure to a wide 
variety of mobile shelters and vans. It uses the M48 NBC filter in the 100 cfm system and the 
M56 NBC filter in the others. 

SECTION 2: RDTE ITEMS 

INTEGRATED 

Force XXI Land Warrior 

Rationale: 
• Anny requirement 
• Navy, Air Force, and Marine Corps interest 

Key Requirements: 
• Protection from all threats for the individual, to include NBC threats 
• Integrated vision, communication, and locator systemS and enhanced equipment 

interface 

Description: 
The Force XXI Land Warrior is an integrated soldier defense system that will improve 
the warfighter's combat system interface and ability to detect, recognize, and destroy 
enemy soldiers and equipment Monitor and protection systems are integrated into a full 
body ensemble along with advanced locations, communications, microcomputer, and 
vision systems to maximize the warfighter•s battlefield awareness, survivability, and 
lethality. 

RESPIRATORY 

Joint Servi~e Genera) Purpose Mask {JSGPM) 

Rationale: 
• Joint Army, Navy, Air Force, and Marine Corps 

requirement 

Key Requirements: 
• 24·hour CB protection 
• Lower breathing resistance 
• Red"Uc:ed weight and bulk 
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Description: 
The JSGPM will be a lightweight protective mask system-consisting of mask, canier, 
and accessories-incorporating state-of-the-art technology to protect U.S. forces from 
all future threats. The mask components will be designed to minimize it impact on the 
wearer's perfonnance and to maximize its ability to interface with future Service 
equipment and protective clothing. 

Joint Service Aviation Mask (JSAM) 

Rationale: 
• JOint Army, N11vy, Air Force, and Marine Corps requirement 

Key Requirements: 
• Continuous CB protection 
• Improved anti-G features 
• Hype>xia protection up to 60,000 feet 

Description: 
JSAM will be a lightweight CB protective mask that can be worn as CB protection for 
all airorew. With the addition of anti-G features, it can be wom as combined CB and 
anti-G protection for aircrews in high performance aircraft. It will be compatible with 
existing CB ensembles, provide flame and thennal protection, reduce heat stress imposed 
by current CB protective masks, and the CB portion will be capable of being donned in 
flight. JSAM will also be compatible with existing aircrew life support equipment 

BATll.EFIELD PROTECTIVE SUITS 

Joint Service Ltgbtwelgbt Integrated Suit Technology (JSLIS1) 

The JSUST program is a fully cooperative Joint Serviu RDTE tffort chartered to develop 
new CB protective clothing for all Services. The program will yield a family of garments 
and ensembles, develo~d for Joint Service mission needs and tested to Joint Service 
standtlrds. The JSUST will provide enhanced CB protective ensembles with reduced 
physiologicol heat burden and will be generally lightweight and IaU7Jilerable. JSLIST is the 
first of a 3 phase program and :upports a variety of Service suit an.d accesson·es. Previous 
chemical protective requirements from all Services are incorporated within the Joint ORD 
for JSLIST. There are five JSLIST clothing item requirements: J) overgarment, 
2) undergarment, J) duty uniform, 4) boot.f and 5) gloves. Each of the Services' 
requirements are incorporated by these five JSUSTrequirements. 

In April 1997, the JSL!ST program type clasrifled the JSIJST Overgarment and Multi~ 
purpose Overboot (MULO). The remaining items are being addressed In the JSLIST Pre­
Planned Product Improvement (P31) program, currently underway, with completion 
scheduled for late 1999. P3/ is seeldng new and advanced material candidates only. The 
garment design will be tire JSUST design with only minor design modifications allowed 
under a P31. 
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Lightweight Chemicalllllologlcal Protectiv< Ganneut (LCBPG) JSLIST P31 

Rationale: 
• Army and SOF requirement 

Key Requirements: 
• Provide 6 hours protection against 10 'i)m2 liquid; 5000 cr vapor/aerosols 
• Provide 7 days field wear (minimum) in all geographical"""" (launderability not 

requin:d) 
• Weigh no more than 4 pounds (3 pounds desired) 
• Have package volume for size medium no more than 500 in3 (300 desired) 
• Reduce the physiological heat burden by at least 20% (300:/o desired) over that 

experienced when wearing the BOO. 

Description: , 
The LCBPG is required to provide 6 hours of protection against all CB agents after 
moderate periods of wear. The requirement bas a trade-off of wear ..rune and protection­
time in order to achieve a lightweight, low-bulk garment for short-term, high-risk 
missions. The LCBPG will be a two-piece suit designed with an integrated hood com­
patible with the M40 mask with second skin. It will be worn as an overgarment for the 
duty uniform or llli primary garment over undenvear depending upon the environment or 
mission. 

liO-Day Overgarment JSLIST P31 

Rationale: 
• Joint Army, Navy, Air Force, Marine Corps., and SOF requirement 

Key Requirements: 
• Provide 24 hours of protection against 1 Oghn2 liquid agent, 5000 CT vapor/aerosols 
• Provide 60 days f~eld wear in all geographical areas 
• Retain chemical protection after 8 launderings 
• Weigh less than 4lbs for a size ntedium~regu1ar, packed gannent 
• Reduce physiological heat burden currently imposed by BDO 

Description: 
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The 60-day Overgonnent JSLIST Pll will provide 24 hours protection after extonded 
wear and laundering. Liner candidates are based upon activated carbon tecbnology 
(carbon beads, thin carbon foam, and others). The 60-Day Overgannent JSUST P3l will 
be a two-piece design with an integrated hood compatible with the M40 mask and 
second skin. The 60-Day Overgarment JSUST P31 will be worn as an overgannent for 
the Battle Dress Uniform (BDU), or as a primary garment over personal wtderwear 
depending upon the environment and mission. 



JO..Day Overgarment JSLIST P31 

Rationale: 
• Air Force requirement 

Key Requirements: 
• Provide 24 hours protection against lO g/m1 1iquid agent; 5000 CT vapor/acrosetls 
• Provide 30 days field wear {minimum) in al! geographical area.'> 
• Retain chemical protection after 4 lam1derings 
• Weigh less than 4lbs for a size medium-regular, packed garment 
• Reduce physiological heat burdeti currently imposed by BDO 
• Provide less than 20 percent 2114 degree bums at 2-2.5 kcalfcm%ec for two seoonds 

Description: 
The 30-Day Overgannent ISLIST P3J will provide 24 hour protection after 30 days 
wear time and 4 launderings. Liners currently are based upon various activated carbon 
technetlogies (carbon beads, thin carbon foam and others). It will be a two-piece suit with 
an integrated hood compatible with the MCU-2/P mask with second skin. The 30-Day 
Overgarment JSLIST P31 will be wetm as an overgarment for the duty unifonn or as a 
primary gannent over underwear depending upon the environment and mission. 

Vapor Proteetlve Undergannent (VPU) JSLIST P31 

Rationale: 
• SOF requirement 
• Army, Air Force, and Marine Corps interest 

Key Requirements: 
• Provide 12 hours protection (24 desired) against 10 gfm2 liquid; 10,000 CT vapor/ 

aerosols 
• Provide 30 days field wear (minimum) in all geographical areas 
• Retain chemical protection after 4launderings (10 desired) 
• Weigh less than 3 pounds 
• Reduce the physiological heat burden imposed by the CPU 

Description: 
The VPU will provide 12 hour protection after extended wear and le:undering.lt will also 
offer a reduction for the heat stress burden when compared to 1he CPU. The VPU will 
be a one or two-piece undergannent with an integral hood compatible with the M42 
series mask. 

Duty Uniform (JSLIST P31) 

Rationale: 
• Marine Corps requirement 
• Army, Air Fon:e, and SOF interest 

Key Requirements. 
• Enhanre existing capability with tighter, less thennal burdening ensemble 
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Description: 
The Duty Uniform w:ill be the primary NBC gannent. It will be worn by all Marines, 
except those aircrew with special environmental or equipment interface requirements and 
those Marines who must deal with large volumes of liquid contamination. It will provide 
the wearer with protection from liquid, vapor, and aerosol hazards wlu1e reducing 
physiological stress . 

. Joint Protective Alrcrew Ensemble (JPACE) 

Rationale: 
• Joint Army, ·Navy, Air Fqrce, and Marine Corps Requjrement (Navy lead) 

Key Requirements: 
• Provides Below-the-Neck (BTN) protection for rotary and fixed w:ing aircrew 
• 30 day wear time 
• Launderable 
• Includes hand and foot protection 
• Compatible with aircrew mmm.tedaviation life suppon systems 
• Ejection safe and water survivable 

Description: 
JPACE wi11 be a chemical biological (CB) protective ensemble (including gloves and 
footwear) for all services' aviation communities. It will be a replacement for the 
Navy/Marine Corps MK-1 undergarment, Army ABDU-BDO andlor CPU system and 
AF CWU-66/P overgarment. Due to mission constraints and threat analysis, a separate 
gannent may be considered for fixed wing versus rotary wing aircrew. JPACE started as 
a spin-off from JSLlST to address aviation specific CB requirements. Therefore, ISLIST 
and JSLIST P31 ma1eria!s, designs, and documentation will be used to the maximum 
extent possible, This ensemble will be jointly tested and fielded with JSAM (Joint Service 
Aviation Mask) and will be used as a technical insertion to the Army Air Warrior 
program. JPACE will provide the fixed and rotary wing aviator with BTN protection 
against CB threats. 

Multipurpose Proketive Soc:k (MPS) 
(JSLIST PJJ) 

Rationale: 
• SOF requirement 
• Army, Air Force, and Marine Corps interest 

Key Requirements: 
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• Provide 12 hours of protection against 10gfm2 liquid agent, (5000 mg-minlm3 

vapor/aerosols if boot is made of permeable material) 
• Provide 30 days field wear 
• Must be comfortable, tit well and be compatible with all SOF footwear; i.e., desert, 

jungle, assault boots, etc. 
• Retain chemical Protection after 4 launderings 
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Non-Medical Prvti!Clion Program~ 

Description: 
The MPS will provide 12 hours protection after extended wear and la1.mdering when 
worn over the issue wool sock and under SOF footwear. The MPS must provide 
comfort, frt and compatibility whm worn over the wool sock and under the various types 
of SOF footwear. The boots' composition and design will determine whether both liquid 
and vapor protection must be integrated into the sock material. 

Rationale: 

Improved CB Protective Glove 
(JSUSTP3l) 

• Joint Anny, Air Force, and Marine Corps 
requirement 

Key Requirements: 
• Provide 24 hours protection against 10 g/m2 

liquid agent 
• Provide protection against POL and standard 

decontaminants 
• Provide self-extinguishing flame resistance 
• Provide 30 days wear durability in ail 

environments without degradation of 
protection 

• Provide dexterity equal to or better than the standard 14 and 25 mil butyl gloves 

Description: 
Two candidates are being evaluated in the JSLIST P31 glove program. One is a general 
purpose glove for durability and the other is a high tactile glove for improved dexterity. 

COLLECfiVE PROTECfiON EQUIPMENT 

Advanced Integrated Collective Protection System (AICPS) 
for Vebh:les, Vans and Shelters (VVS) 

Rationale: 
• Anny requirement 
• Marine Corps interest 

Key Requirements: 
• lntegral NBC filtration power and environmental 

control for vehicles, vans and shehers 
• Minimize filter changes and overall system logistics 

burden 
• Reduced size, weight and energy requirements 

Description: 
The AICPS (shown mouoted to an S788 Shelter on an Ml097 HMMWV) is an NBC 
filtration system integrated with an environmental control unit and auxiliary power unit 
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for combat systems. It uses a deep--bed carbon vapor filter for extended gas fiher life. 
The combined components provide overall size, weight and energy reduction. and 
eliminate the need for additional electrical power from the hbst system. 

Shipboard CoUective Protectfo• Equipment 

Rationale: 
• Navy Service-Unique requirement 

Key Requirements: 
• Provide protection against cllemical and biological threat agents 
• Provide a minimum of three year continuous operational life 
• Provide more efficient, long life filters 
• Provide quieter. more efficient supply fans 
• Develop methods to counter new and novel threat agents 

Description: 
Shipboard Collective Protection Equipment (CPE) provides a contamination-free 
environment within spePified zone boundaries such that mission essential operations and 
life sustaining functions can be performed during or after a CB attack. The objective of 
this program is to provide Pre-Planned Product Improvements {P3l) to the current 
Shipboard CPS to decrease logistic costs by extending particulate filter life, reducing 
shipboard maintenance requirements. and providing energy·efficic:nt fans. The program 
develops improvements to existing shipboard HEPA and gas adsorber filters, supports 
long tenn shipboard testing of fdter improvements to develop filter life database, and 
provides plans for backfitting existing non-CPS ships. Shipboard CPE is being installed 
on selected new construction ships. 

Collective Protection System (CPS) Backlit 

Rationale: 
• Navy Service-Unique requi!cmcnt 

Key Requirements: 
• Provides protection to forces operating ships within a ch.emicallbiologica1 threat 

environment 
• Provides plans for backfitting existing non-CPS ships 

Description: 
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Collective protection systems use filtered air to pressurize ship 1.0nes such that specified 
contamination-free spaces can remain functional for mission critical and sustaining 
operations within a chenticaVbiological threat or contaminated area. CPS backfit 
provides a means for retrofitting existing ships with required collective protection. Only 
ships with significant operational life beyond the FYOS through FYIO time frame will be 
considered for CPS Bacldit 

.. ·-------------------



AnnexC 

Decontumination Progrums 

SECTION 1: FIELDED AND PRODUCTION ITEMS 

·PERSONNEL 

M258Al Skin Decontamination Kit (SDK) 

The M258Al consists of a 
pocket-sized plastic case con· 
taining three sets of foil-pac­
kaged decontaminating wipes. 
The decontaminating sets con­
sist of PACKET 1 containing an 
aqueous dccon solution soaked 
gauze pad, and PACKET 2 con· 
taining a decon solution filled 
glass ampoule within a gauze 
pad. Personnel use the two 
wipes successively to remove 
and neutralize liquid chemical 
agents trom their skin, clothing. personal equipment and weapons. The shelf life of the M258Al 
expim! in July 1999 and is replaced b)! 1he M291 skindeoon kit. 

M291 Skin DecontamtnatioD Kit 

The M291 (shown in use) consists of a wallet­
like fle:tible carrying pouch containing six 
individually sealed foil packets. Each packet 
contains a folded non-woveri fiber applicator 
pad with an attached strap handle on one side. 
The pad contains a reactive and sorptive resin 
polymer mixture. The kit enables warflghters to 
remove, neutralize. and destroy chemical and 
biological warfare agents on contamina!ed &kin. 
The kit is carried in a pocket of the Battle Dress 
OverglUmcnt (BOO), 
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Ml95 Equipment Detentamination Kit 

The M295 (shown in use) coosists of a pouch containing 
four individual wipedown mitts, each enclosed in a soft, 
protective packet. The pouch assembly is designed to fit 

comfortably within the 
pocket of a BOO. Each 
wipedown mitt in the kit 
is comprised of ad!iorhent 
resin contained within a 
non-woven polyester 
marerial and a polyethyl­
ene film backing. In use, 
resin from the mitt is 
allowed to flow freely 
through the non-woven 
polyester pad material. 

Decontamination is accomplished through sorption of contamination by both the non-woven 
polyester pad and by the resin. The M295 enables the warfighter to perform basic decon­
tamination to remove, neutralize, or destroy CB warfare ageJJtS and. toxins on contaminated 
personal and load bearing equipment. 

COMBAT EQUIPMENT, VEHICLES, AND AIRCRAFT 

ABC-Mll Portable Decontaminating Apparattu 

The 1-l/3 quart capacity Mil is used to spray DS2 decontaminating solution 
onto critical areas (i.e., frequently used parts) of vehicles and crew served 
weapons. The Mil consists of a steel cylinder, a spmy head assembly, and a 
small nitrogen cylinder (about 3" long). The ref111able Mil can produce a spray 
6 to 8 feet long, and cover an area of about 135 square feet. The Mll is 
currently used on tanks and other systems where the latger Ml3 
Decontaminating Apparatus. Portable (DAP) cannot be effectively stowed. 

M13 Decontaminating Apparatus, Portable (DAP) 

II 

The man portable Ml3 consists of a vehicle mounting bracket, a ~filled 
fluid contrlner containing 14 liters of DS2 decontaminating solution, and a 
brush-tipped pumping handle connected k> the fluid container by a hose. The 
fluid container and brush head are both disposable. The Ml3 can 
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decontaminate 1,200 square feet per fluid container. The 
combination of spray pump and brush allows personnel to 
decontaminate hard to reaci! surfaces, and remove thickened 
agent. mud, grease and other material. 
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ABC-M12Al Power Driven Decontamination Apparatus (PDDA); Skid-Mounted 

The M12Al consists of three main components: 
a pump unit, a 500 gallon tank unit. and a 600 
gallon per hour liquid fuel water heater. The 
MI2AI is a flexible system tbat can be used for 
purposes such as de-icing. fire fighting with 
water or foam, water pumping and tnu!Sport, 
and personnel showering in addition .to equiP­
ment and area decontamination. The Ml2Al 
can pump 50 gallons of decontaminating solu­
tion per minute through both of its hoses. The 
integral shower assembly provides 25 shower 
heads. The M12A 1 is typically mounted on a S 
ton truck for tactical mobility, but can be: dismounted to facilitate air transport. The USMC has 
replaced the MI2Al PDDA with the M17 series Llghtweight Decontamination Apparatus. 

M17 Series Lightweight Decontamination Apparatus 

M17 series Lightweight Decontamination System is a port­
lightweight, compact engine driven pwnp and water 

heating system. The system is used during decontamination 
operations. The LDS is capable of drawing water from any 
source and delivering it at moderate pressure and controlled 
temperatures. The system has an accessory kit with hoses, 

wands, and personnel shower hardware. It also includes 
ajllapoj~lewater bladde>". 

M211M2l Modular Decontamination System {MDS} 

'Ibe MDS provides the warfighter an improved capability to perfonn detailed equipment decon-
tamination on the battlefield. The replaces current methods of decontamination · 

tion (i.e., mops and brooms";~o~r;;.:~!:~;;;;~ 
Ml3 Decontamination A 
which are time consuming and 
intensive. The MDS improves effi:c-t'i 
tiveness, reduces water 

reduces equipment p~~:~. 
and is less labor i: 
The MDS consists of 
an M21 decontarninant 
Pumper/Scrubber module, and 
M22 High Pressure/Hot Water 
module. 1'he M22 delivers DS2 or liquid field expedient decontaminants and is capable of 
drawil'lg the decontaminant directly from a container on the ground while mounted on a trailer. 
The M22 provides hot water up to 3000 psi at a rate of 5 gpm with the capability of high 
volume cold water and detergent injector. It is also capable of drawing water from natural and 
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urban water sources (such as fKe hydrants) and delivering it at variable and adjustable pressures, 
temperatures and flow rates. Each module (M21 or M22) may be transported or operated from 
a 3/4-ton !111iler towed by a MI037 High Mobility MultiJliiiPOSC Wheeled Vehicle (HMMWV). 

SECTION l: RDTE ITEMS 

COMBAT EQUIPMENT, VEHICLES, AND AIRCRAIT II 

Joint Service Sensitive Equipment Decontaminadon (JSSED) 

Rationale: 
• Joint Service requirement 

Key Requirements: 
• Non-aqueous based decontamination systems for sensitive equipment and vehicle 

interiors 
• Capable of being used in both mobile and fixed-sites 

Description: 
Provide a first ever capability to decontaminate cbetpical and biological warfare agents 
and tox.ins ftom sensitive electronic, avionia, electro-optic equi))ment, and vehicle 
interiors. Its use must be compatible with and not degrade sensitive materials or 
equipment. It must be operator safe and offur protection from off..gassing and direct 
liquid exposure during decontamination. 

Sorbent Deeontaminatloo System 

Rationale: 
• Anny and Marine Corps requirement ' 

Key Requirements: ..... ,,.;qUOIJ 

1
~ 

• Effectively decontaminates all CB 

• Easy-to use and possess no hazard to users · 
• Non-damaging and non-OOJTOsive to .. 1n~<~Yil<>l 

militmy equipmeet • . 
• Environmentally safe to store 
• More compatible with MOPP and military .,. 

equipment than the currently used DS2 "'" -"'""" ... Description: 11111-811!11-: 
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The reactive sorbent decontamination system provides a simple, rapid, 
and efficient system to decontaminate small and individual issue items 
of equipment. It is effective in all environments, is less corrosive, and 
presents a lowered logistics burden through improved shelf life and 
redi.tced special handling and storage needs. The system uses a 
catalytic component that reacts with the chemical agents being 
sorbed; this eliminates the potential hazard created by the off~ 



gassing of agents from used sorbents. 

Ml7 Diesel Lightweight Decontamllllldon System (LDS) 

Rationale: 
• Navy and Marine Corps requirement 

Key Requirements: 
• Be capable of operation using Military Standard (MIL STD) fuels 
• Have no component which cannot be moved by a four man crew 
• Be capable of decontaminating both sides of a vehicle or aircraft simultaneously 
• Generate no new manpower requirements 
• Decontaminate personnel, equipment, and other material without an external power 

source and in coordination with a water tank or natural water resource. 

Description: 
The Diesel LDS is a portable, lightweight, compact, engine--driven pwnp and multifuel~ 
ftred water heating system. The system will be capable of performing the mne hasty and 
deliberate deoontamim.tion procedures as ttquired of the M 17 series LOS. 

Joint Service Filed Site Dec:ontamlnatfon System 

. Rationale: 
• Army, Air Force. and Marine Corps requirement 

Key Requirements: 
• Provide restoration capability at fixed site lacations 
• Provide improved/state-of-the-art NBC decontamination equipment 
• Provide non~bazardous and environmentally safe NBC decontaminates 

Description: 
The Joint Service Fixed Site Decontamination program is a joint effort. The system will 
provide a family of decontaminants and applicators to provide the capability to 
decontaminate ports, airfield. and rear-area supply depots. 
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AnnexD 

Joint Medical Chemical, Biological, and Nuclear 
Defense Research Programs 

The joint }Jledical chemical, biological, and nuclear (radiological) defense research 
programs are each addressed in the next three sections. 

D.l MEDICAL CHEMICAL DEFENSE RESEARCH PROGRAM 

0.1.1 Fielded Produds 

Advances in medical research and development (R&D) significantly improve the war­
fighting mission by sustaining unit effectiveness through conserving the fighting strength of our 
forces and supporting the nation's global military strategy, which requires the ability to effec­
tively deploy and operate. Medical R&D products {materiel and non-materiel solutions) provide 
the foundation that ensures the fielding of a flexible, sustainable, modernized forte across the 
spectrum of conflict and in the full breadth and depth of the battlefield. Overcoming medical 
threats and extending human performance have provided a significant increase in military effec­
tiveness in the past and present the potential for future enhancement of military opern.tional 
effectiveness. Following are fielded medical chemical defense items, including pharmaceuticals, 
materiel, and tecbnic:at information and guidance (with initial fielding date shown.) 

Pharmaceuticals: 
• Nerve Agent Antidote Kit (MatX I), 1983 
• Skin Decontamination Kit (M291), 1990 
• Nerve Agent Pretreannent (Pyridostigmine), 19&7 
• Convulsant Antidote for NetVe Agent (CANA), 1991 
• Medical Aerosolized Nerve Agent Antidote 

(MANAA), 1994 

MARK I, M291, Nerve A&mt 
Pretreatnmtt, and CANA 
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Materiel: 
• Test Mate® ChE (Cholinesterase) Kit, 1997 (shown) 
• Resuscitation Device, Indivldua~ Chemical, 1990 
• Decontaminable Patient Litter (NSN 6530-01-380-7309), 

1991 
• Chemical Warfare (CW) Protective Patient Wrap 

(NSN 8415-01-311-771 1), 1991 
• Computer-Based Performance Assessment Battery, 1993 
• M40 Protective Mask Vision Correction (optical 

inserts) 

Decontamlnable Patient Lltl.er and 
CW Protdve Patient wrtp 

Technical Information and Guidance: 
• Tax.onomic Work Station, 1985 
• U.S. Artn.y Medical Research Institute of Chemical Defense (USAMRICD) Technical 

Memoranda on Chemical Casualty Care, 1990 
• Field Manual (FM) 8-285, Treatment of Chemical Agent Casualties and Conventional 

Military Chemical injuries, 1995 
• Handbook, "Medical Management of Chemical casualties," 1995 
• Field MaDl!gement Handbook, "Medical MaDl!gement of Chemical Casualties," 1996 
• Technical Bulletin (TB) Medical (MED) 296, 1996: Assay Techniques for Detection of 

Exposure to Sulfur Mustard, Cholinesterase Inhibitors, Sarin, Soman, GF, and 
Cyanide. 

• Compact Disk- Read-Only MetnOl)' (CD-ROM) on "Management of Chemical Warfare 

• Medical MantJgement of Chemical Cmualties Handbook, Third Edition, August 1999. 

0.1.1 Medical Cbemkal Defense R&D AccompHsbments 

The medical chemical defense R&D teclmical barriers and accomplishments during FY98 
are grouped by medical chemical defense strategies, which include the following: 

• Pretreatment 
• TherapeutiC$ 
• Diagnostics 

Today's chemical threat, however, is not restricted to eommonly accepted classical 
agents. such as vesicants [sulfur mustard {HD)], nerve agents (soman, sarin. tabun, and VX), 
respiratory agents (phosgene), or blood agems (cyanide). Potential adversaries may develop 
novel threat agents. The ability to provide timely and effedive medical countermeasures to new 
threats depends upon maintaining a high level oftecbnologieal capability. Sustaining and 
enhancing this technological capability is dependent upon the continued support of a robust 
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program investigating basic pathophysiological mechatrlsms which, in tum, contributes to the 
knowledge and database upon which new, innovative, and improved diagnostics, pretreatments, 
and therapies are based. 

Countenneasure strategies to the classic and novel threats include pharmaceuticais, 
medical equipment. specialized materiel or medical procedures, and concepts for training, 
doctrine, and organization. Medical countermeasures are designed not only to prevent lethality 
but also to pn:serve and sustain combat effectiveness in the face of combined 1hrtats from 
chemical and conventional Ihunitions on the integrated battlefield by: 

• Rapid diagnosis of chemical agent exposure. 
• Prevention of the effects of chemical agents (e.g., prophylaxes or pretreatment). 
• Far. forward treatment upon exposure to chemical warfare threats (e.g., antidotes). 
• Chemical casualty care (e.g., therapy and management). 

Rmqreh Ctrtegory: Pretreatments 

The countermei\sUres, technical bmiers, and accomplishments in the medical chemiQi 
defense research category of pretreatments are outlined below. 

Countermeasures: 
• Reactive topical skin protectant (rTSP) for chemical agents. 
• Pretreatment regimen that protects against rapid action and incapacitating effect of 

chemical threat category of nerve agents and novel threat agents. 
• Phannaceutical and biological pretreatments, treatments, antidotes or decontaminants 

and protectants. 

Technical Barriers: 
• Lack ofpretrea1ments or antidotes that are quick acting. long lasting, easy to cany and 

use on the battlefield. 
• Lack of appropriate experimental model systems to predict pretreatment or treatment 

efficacy and safety in humans. 
• Lack of detailed molecular model of novel threat agents to understand the origin of their 

unique chemkal properties, 
• Potential perf~ decrement with pretreatment is being investlgateO. 

Accomplishments; 
Accomplishments are shown for the concept exploration, applied research, and basic 
research related to the development of pretreatments, 

• Demonstrated that reactivation of organophosphate~ inhibited acetylcholinesterase by 
oximes is accelerated in the presence of serum paraoxonase., suggesting that 
cbolinesterases. oximes and organophosphorus hydrolases can work in tandem to 
hydrolyze or inactivate all organophosphates in vivo and in vitro. 
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• Demonstrated human serum butyTylcholinestemse (BuChE) was to be a single effective 
pretreatment drug against all organophosphate nerve agents tn non~human primates 
without causing any performance decrement 

• Developed a joint progmm with WRAIR, USAMRICD, and the American Red Cross to 
prepare -1 ,000 doses of human BuChE under GMP conditions. 

• Initiated the evaluation of the immunologic response of repeated injections of 
homologous botyryicboliru:sterase in monkeys, which will provide initial data leading to a 
pretreatment agent for humans., not only for soldiers but for any other first responders 
(civilians) to terrorist nerve gas release/attack or pesticide overexposure. 

• Synthesized and evaluated 43 analogs ofhupenine A (in collaboration with Georgetown 
University) and 11 anaJois of tacrine (in collaboration with Universita Degli SWdi Di 
Siena) as candidate pretreatment drugs for protection against organophosphate toxicity. 

• Compared the efficacy ofhuperzine A and its analogs, tacrine and its analogs, and E2020 
(Aricept) as pretreatment drugs for protection against organophosphate toxicity. 

• Developed a fluorescent polarization assay to detennine the interactions between 
proteins and peptides, and found that fluorescent A~ peptide 1-40 binds to 
cholinesterase&. The interaction between A~ peptides and choline:sterases may influence 
neurodegeneration in Alzheimer's disease. 

• Characterized five mutants of BuChE designed to hydrolyze nerve agents. 
• Demonstrated that OPA hydrolase (PON 1) bas the ability to catalyze the hydrolysis of 

VX as well as the G agents. Kinetic constants for that reaction are now being 
determined. 

• Prepared crystals ofunaged VX-inhibited AChE that refract to high resolution. For the 
first time we are able to see the precise orientation of this inhibitor in the active site of 
cholinesterase and thereby more accurately describe the requirements for nerve agent 
hydrolysis by genetically engineered mutants. 

• Neutralized the glutamic acid group at position 337 in human carboxylesterase (CaE) 
which abolished activity for the substrate p~nitrophenylbutyrate. This result allowed the 
verification of theCaE molecular model with respect to the residues involved in the 
catalytic triad. 

• Developed a theoretical model for the role of hydrolysis and CaB in protection against 
nerve agent poisoning. 

• Discovered that sarin-inhibited CaE undergoes spontaneous reactivation. 
• Compared OP specificity of CaE, BuChE and AChE and correlated differences to 

occurrence of specific amino acid residues. 
• Determined that an anttDody raised against a som.an analogue linked to the carrier human 

serum albumin botmd to the four individual stereoisomers of soman [q+)P(+). C(+)P(-), 
C(-)P(+), and C(~)P(~)] but did not bind to the hydrolysis product of;oman or to a set of 
struetumlly similpr organophosphinates. 

• Began sequencing the heavy and light chain genes used to encode each of three anti­
soman antibodies, in order compare the respective genetie and deduced amino aeid 
structures. 

• Provided purified antibody to the Army Research Laboratory to attach to a solid support 
as a first step in making an immunodiagnostic 'ticket•. 

• Determined that antibodies expressed in response to immunogcns containing a rigid 
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pentavalent phosphorus transition state analogue (TSA) bound GD, the GO 
stereoisomm, OB, and structurally related analogues equally well but did not bind to a 
related set of phosphinates. 

• Detennined that antibodies against a •bait and switch' TSA (GSD.2, ASE, IGSIFSIH6) 
bound all of the inhibitors equally well. but with IC50 values of ... 1 J.I.M, which suggested 
that antibodies against the rigid pentavalent and •bait and switch' TSAs display different 
binding properties. 

• Sequenced heavy and light chain genes of seven of the antibodies raised against the 
TSAs. 

Rueruch Cmorv: Thuaeeutics/Diatmostics 

The countermeasures, technical barriers. and accomplishments in the medical chemical 
defense research category of therapeuricsldiagnostics are outlined below. 

CQU11tenneasure.f: 
• Products that prevent or moderate vesicant injury. 
• Medical countermeasures to minimize lethality, morbidity, and incapacitation of these 

agents. 
• Specific casualty management techniques to improve survival and minimize lost duty 

time. 
• Pharmaceuticallbiological pretreatments, treatments, antidotes, or decontaminants/ 

proteetants. 

Technical Barriers: 
• Need for quick-acting and long-lasting antidotes that are deployable. 
• Lack of appropriate experimental model systems for treatment efficacy and safety in 

humans. 
• Need for detailed molecular model of novel threat agents to understand the origin of 

their unique chemical properties. 
• Lack of simple and sensitive field-portable diagnostic assays for CW A exposure. 

Accnmplishmtnt.s: 
• Demonstrated that by using matrix-assisted laser desorption ionization/time of flight 

{MALDIITOF) mass spectrometer and whole spectrum protein profding technique, 
distinct and consistent mass spectra can be obtained from blood, skin. or lWlg lavage 
samples to diagnose sulfur mustard exposure. 

• Found that approximately 200~ of circulating sulfur mustard binds with plasma proteins 
ID fonn alkylated adducts. A sensitive GCIMS method was developed ID hydrolyze the 
sulfur mustard adducts at the wboxyl tenninal of proteins. The freed thiodiglycol was 
derivatized and monitored by mass spectroscopy. A lower detection limit of one 
nanomole of sulfur mustard was achieved. 

• Found that human skin tissue exposed to HD becomes blistered and releases multiple 
inflammatory mediators. A molticomponent lotion containing a leukotriene antagonist 
was formulated and demonstrated to be effective in preventing HD blister formation. 
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• Observed with spin-labeled insulin and EPR teelmiques the alteration of insulin receptor5 
on red blood cell membrane following HD exposure. The effect on insulin receptots was 
HD dose-dependent. The changes were detectable at 25 uM concentration four hours 
after exposure. 

• Developed an in vitro model to screen topical ophthalmic piQtectants and treatments for 
HD injury using the bovine isolated cornea. Corneal injury was evaluated by corneal 
opacity, thickness, fluorescein dye penetration, and histopathology. 

• Demonstrated efficacy of an ophthalmic solution containing taurine, sodiwn pyruvate, 
alphaketoglutarate, arid pantothenate for counteracting the corneal damages caused by 
half sulfur must.rd (2-chloroethyl ethyl sulfide, CEES). 

• Demonstrated that corticosteroid and antibiotic treatment provide beneficial effects 
towards HD ocular injury, but the changes were transient following cessation of therapy 
suggesting that ophthalmic treatments may need to be administered for longer periods to 
obtain benefits. 

• Observed that because HD casualties suffer bums of varying degrees of depth and 
severity, different treatment regimens are required. Thempies under investigation include 
laser debridement, temporary wound dressings. surgical excision, and autologous skin 
grafting. Pulse laser debridement of sulfur mustard wounds significantly shortened the 
wound healing process. 

• Identified multiple bioengineering methods and measurements for evaluating HD iiijmy. 
These include laser doppler perfuslon imaging (to monitor capillazy flow), trans­
epidermal water loss (to assess skin barrier function), reflectance colorimetry (to 
measure erythema and pigmentation), ultrasound (to show degree of edema), 
conductance (to measure epidennal hydration), ballistonnetry {to indicate skin 
elastidties), and digital photography (wound contraction). 

• Demonstmied in a human epidennis model that exposure to CEES induced programmed 
cell death (apoptosis) as evidenced by cytoplasmic blebbing and chromatin clumping, 
clearly observable in electron micrographs. 

• Demonstrated that the potential vesicant antagonists niacinamide, zaldaride maleate, or 
leupeptin, used singly, did not provide significant protection from CEES exposure 
suggesting that simultaneous blockade of multiple pathways of potential cellular damage 
may be required to achieve notable benertcial effects. 

• Established that the pro-inflammatory cellular mediators interleukin (IL)-1, IL-6, IL-8, 
tumor necrosis factor-fl, and prostaglandin Ez are not significantly affected by epidermal 
damage, suggesting that keratinocytes are not responsible for the inflammatory response 
;oouced by CEES. 

• Demonstrated that heat shock protein-70A was not increased by exposure to CEES, thus 
suggesting the possibility that prior elevation of this cytoprotective protein could provide 
prophylax;s to the pathophysiological effects ofCEES. 

• Demonstrated that elevation ofiL-1 receptor antagonist may be a useful biochemical 
metric ofCEES-induc:ed injury. 

• Demonstrated that exposure of a human epidermis model to CEES resulted in the 
prominent release ofiL-1 receptor antagonist which indicates that the acute response to 
half~mustard is cbaracterized by a concomitant anti-inflamrnatoty component. 
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• Develt~ped a swine model to study and evaluate the efftcacy of candidate therapeutic 
compounds and clinical interventions. Anesthesia in the weanling pig model by 
intramuscular Telazole/Rompun• produced the most consistent results over time and 
Was the drug of choice for future wound healing studies. 

• Prepared polyurethane sponges containing mixtures of immobilized acetyl and 
butyrylcholinesterases and OP hyclrolases for skin or drinking water decontamination. 
Cholinesterase sponges detoxified surrogate OPs at a greater than 500-fold excess in the 
presence of the oxlnie reactivator HI-6. The enzyme-immobilized sponges retained high 
activity at room temperature after more than 8 months. 

• Prepared immobilized multi-enzyme sponges composed of cholinestcrases and 
organophosphate hydrolase& to replace single enzyme sponges for improved 
decontamination and detoxification ofne!Ve agents. 

• Demonstrated immobilized enzymes' remarkable retention of catalytic activity to 
environmental extremes {heat. cold, wet,. dry, multiple use), and developed additives to 
sponges to improve removal of organophosphates from permeable surfaces. 

• Developed a more versatile and accurate dipstick biosensor for organophosphates 
composed of immobilized cbolinesterases to replace the current fielded detector. 

• With commercial partners, prepared activated cotton fabrics to which organophosphate 
hydrolyzing enzymes were immobilized. 

• Evaluated a therapeutic approach to treat phosgene-induced acute lung injury in a 
murine model. Mice fed butylated hydroxyanisole and n-propyl gallate had significantly 
increased survival rates. Post-treatment with buffern such as sodium carbonate, saline, N­
acety1cysteine, L-2~xothiazolidine-4-carboxylic acid enhanced survival of mice exposed 
to J)hnsgene. 

• Mice, following phosgene exposure, showed signs of respiratory acidosis with significant 
increases in serum potassium. total carbon dioxide, hematocrit and hemoglobin, with 
maximum changes observed at 8 hours and return to nonnal parameters at 24 hours. 

• Detennined that treatment with bcnzamide (poly ADP ribose polymerase inhil>itor) did 
not reduce the mortality rates in mice after phosgene exposure. Treatment with 2-
mereaptoethane sulfonic acid (MESNA) increased survival rate with increased -SH levels 
and decreased protein oxidation. 

• Showed that in swine exposed to phosgene, ibuprofen infusion at half hour and then 
every one and a half hours for 24 boUIS prolonged survival time. The rate of pulmonary 
edema formation over the survival time decreased by 46%. Positive and expilatol'y 
pressure (PEEP) and 45% oxygeu treatment were not effective. 

• Showed in human plasma that the biotransfonnation ofVX depended on two pathways; 
enzymatic and spontaneOlls hydrolyses. The spontaneous hydrolysis is a much slower 
process. Initially, the enzymatic hydrolysis was the predominant pathway but it 
underwent a product·limited kinetic mechanism and plateaued at later stage. This could 
explain the persistent toxic action of VX in vivo 

• Demonstrated by LCIMS that in human serum the OP' hydrolase selectively degraded the 
nontoxic VX P(+) stereoisomer at a faster rate than the toxic PH isomer. 

• Initiated a collaborative effort with industry (Datex-Obmeda. Inc.) to develop a 
prototype non·invasive methemoglobin monitor. A final: band-held, rea1-time monitor for 



methemoglobin, oxyhemoglobin, carboxyhemoglobin, oxygen, and possfuly cyanide is 
anticipated in the next two to three years. 

Research Category: Redacinr: Rellqnce on Animals fllld HuiiUln Vol11nteers 

• An in vitro model is being developed to evaluate the chronic effi:ct of low dose exposure 
to nerve agents and other toxic compounds. 

• An ex vivo neuronal model has been developed for rapid screening of neuroprotectants 
against seizures induced by organophosphate chemical warfare nerve agents, toxicity · 
induced by excitatory amino acids, and EEG perturbations and seizures induced by 
NMDA. 

D.l.J Adv.anted Development Products 

In advanced development. the goal is proof-of~principle and conducting aU studies 
necessary to obtain FDA approvalllicensure of drugs, vaccines, and devices. The medical R&D 
process links the materiel developer (U.S. Anny Medical Research and Materiel Cormnand, 
USAMRMC) with the combat and trnining developer (U.S. Army Medical Department Center 
and School, AMEDD C&S) and the logistician (U.S. Army Medical Materiel Agency, 
USAMMA) in addressing the threat and JMCBDRP requirements. Medical chemical defense 
products now in the advanced development phase are the following: 

Product: Topkal Skin Prot«tanf CFSP! 

Concept: 
• Use perfluorinated fonnuJations. 
• Fonn nontoxic, nonirritating barrier film layer on skin. 
• Augments Mission Oriented Protective Posture (MOPP). 
• Protection against vesicant and nerve agents. 

Accompfishmenu: 
• Completed manufacturing development of the TSP. 
• Completed sweating and absmption studies requested by the FDA. 
• Prepared am.d submitted a New Drug Appllcati.on to the FDA. 

Pro4gct: Multicham/Jered Autphtlectpr 

Concept: 
• Speed administration of life-saving antidotes against nerve agents. 
• Replace two-Injector Mark. I Nerve Agent Antidote Kit with single autoinjector. 

Accomplishments: 
• Production line upgrade underway. 
• Received awroval from the Training and Doctrine Command for the Operational 

Requirements Document for the multichambered autoinjector. 
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• Multichambered autoinjectortransitioned to the Engineering and Manufacturing 
Development Phase (Phase 2) of the DoD SOOO Acquisition Process. 

• Prepared a New Drug Application fur submisslon to the FDA. 

Product Ctanide PretreaJment 

Concept: 
• Provide protection against incapacitation and lethality without performance degradation. 
• Enhance soldier protection and sustainment. 

Accomplishments: 
• Prepared an Investigational New Drug Application. 
• Developed an oral fonnu\ation for clinical studies. 
• Identified unanticipated toxicity in non-human primates, suspended advanced 

development, and returned this effort to tech base for more studies . 
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D.2 MEDICAL BIOLOGICAL DEFENSE RESEARCH PROGRAM 

D.l.l Biologieal Defense Products 

Advances in DoD medical R&D significantly impact the warfighting mission by sus­
taining unit effectiveness through conserving the fighting strength of our forces and supporting 
the nation's global military strategy, which requires the ability to effectively deploy and operate. 
Medical R&D products (materiel and non-materiel solutions) provide the foundation tbat 
ensures the fielding of a flexible, sustainable, modernized force across the spectrum of oon:flict 
and in the full breadth and depth of the battlefield. Overcoming medical threats and extending 
human performance have provided a significant increase in military effectiveness in the past and 
present the potential for furore enhancement of military operational effectiveness. Some of the 
materiel and non·materiel solutions are fully licensed and available for use while others are in 
investigational new drug (JND) status, which may only be used consistent with Executive Order 
13139. In 1997, a Prime Systems Contract 1Dlder the Joint Vaccine Acquisition Program 
(NAP), was activated to move mature solutions from the technology base through advanced 
development to FDA licensure and procurement ofbaseliile stockpiles. Currently licensed and 
IND solutions for use in medical biological defense R&D include the following: 

Vaccines and Antisera: 
• Anthrax Vaccine (licensed) 
• Smallpox Vaccine Oicensed) 
• Botulinwn Toxoid Vaccine, 

Pentavalent (IND #3723) 
• Botulinum Type F Toxoid Va<X:ine 

(IND#5071) 
• Botulinum Antitoxin, Heptavalent 

Equine (Types A, B, C, D, E, F, and 
G) (IND #3703) 

• Botulism Immune Globulin, Human 
(IND#l332) 

• Botulism, Antitoxin, Heptavalent 
Equine, Types A, B, C, D, E, F, and G (!ND #5077) 

• Q Fever Vaccine, Purified Whole Cell, CM Residue, Formalin Inactivated, Gamma 
Irradiated (IND #3516) 

• Tularemia Vaooine (IND #151) 
• New smallpox vaccine (Vaccinia Virus, Cell Culture-derived) (IND #4984) 
• Venezuelan Equine Encephalitis Virus Vaccine, TC-83 (IND #142) 
• Eastern EQuine Encephalitis Virus Vaccine (lND #266) 
• Western Equine Encephalitis Virus Vaccine (IND #2013) 

The status of medica] materiel solutions being managed by the Joint Program Office for Bio­
Jogical Defense (JPO.BD) and NAP are reported in Section 0.2.3. 
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Technicallnformadon and Guidance: 
• Handbook "Medical Management of Biological Casualties," 1998. 
• C[)..ROM on ''Management of Biological Warfare Casualties," 1999. 
• NATO Handbook "Medical Aspects ofNBC Defensive Operations. AMedP-6(8), Part 

II (Biological),"l998. 

D.2.2 Biologkal Defense Research and DCYelopment Accomplishments 

The biological defense research and development technical barriers and accomplishments 
during FY99 are grouped by the following metlical defense strategies against biological threats 
(bacteria, viruses. and toxins )g: 

• Vaccines against bacterial agents 
• Therapeutics for bacterial agents 
• Vaccines against viral agents 
• Therapeutics for vira1 agents 
• Vaccines against toxin agents 
• Therapeutics for toxin agents 
• Diagnostics 

Several p10jects and technologies are shared with other agencies. including the Depart­
ment of Energy (DOE) and the Defense Advanced Research Projects Agency (DARPA). The 
DOE projects tie into the strengths of the DOE laboratories in developing advanced technoJ.o.. 
gies in order to enable rapid detection of and response to a chemical or biological agent incident. 
DOE is not involved directly in protection and treatment of personnel, but actively assists DoD 
with drug/chemical database searches, DNA sequencing, advanced protein chemistry and 
modeling/simulation projects. Successful sequencing ofplasmids found in the causative agents of 
plague and anthrax helped create the ''lab on a chip". The extensive knowledge and databases 
available to DOE aJiow application of computational tools to predict sites of intervention by 
novel therapies against threat agents. 

DARPA is punruing multi-agent and broad-spectrum approaches, both to defend against 
current known threats and to anticipate potential future threats. Accomplishments ofDARPA 
programs for FY99 include the following: 

Medical Countermeasures Research and Development by DARPA: 
• Demonstrated that manipulated mesenchymal stem cells (MSCs) can be transduced with 

the C fragment of the tetanus toxin to induce the production of antibodies. 
• Identified over 300 novel DNA-binding monomers and 4 novel double stranded RNA­

binding monomers to target the replicative intennediates of RNA viruses. 
• Expressed active enzymes (phospholipase C, nuclease A) in vivo to produce a 

proprietary vaccine delivery system with potential for rapidly deployable applications for 
both military and civilian populations, 

• Developed a peptide {P~l2) with broad spectrum activity that has demonstrated 
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protection in vivo from a lethal dose of SBB as well as eliciting a more rapid 
immunization than normally occurs in the body. 

• Developed a chimeric molecule (antigen presenting cell and T celt receptor subuuits) to 
act as a Major Histocompatibility C-lex (MHC) decoy protein, binding with SEB 
mGlecutes and preventing pathogenesis. 

• Developed an antiviral vaccine (patent pending) that exhibits potential for broad 
spectrum preventive and therapeutic activlty with no toxicity or interference with normal 
cell proliferation. 

• Demonstrated, through rabbit studies, that immunization may be possible through the 
consumption of an edible vaccine based on assembled epithelial transport molecules 
(TMs). 

• Demonstrated 99.9% protection against the simulants ofbiological pathogens (BG) and 
chemical agents (DMMP) by utilizing a prototype helmet and filter system (Advanced 
Toxic Environment Combat Helmet and the Chem/Bio Photo/Electrocatalytic Filter 
Reactor). 

• Confirmed that changes in gene expression, which were observed after in vitro exposure 
of human peripheral blood lymphocytes to SEB, were similar to changes observed in 
monkeys challenged with SEB. Gene changes in monkeys challenged with SEB appeared 
prior to onset of symptoms (30 minutes) and persisted up to at least 12 hours post­
exposure. 

• Showed 19 genes are altered after human lymphocytes are exposed to anthrax in vitro; 
many of these genes displayed unique altered expression. 

• Isolated peripheral blood lymphoid cells and prepared RNA from anthrax-challenged 
monkeys for analysis of in vivo gene changes. 

• Identified, in lymphoid cells exposed to plague and cholera toxin (in vitro), that some 
changes in gene expression were common to several toxins while others were unique to 
each specific toxin. 

• Found that some genes that were altered by several toxic agents examined are not unique 
to a specific toxin but may still be indicative of certain common symptoms such as loss of 
regulation of vascular tone. 

Advanced Medical Diagnostics: 
• Demonstrated feasibility of using exhaled nitric oxide (NO) as an early marker of 

infection ofBW exposure. 
• Began development and testing of standardized procedures for a variety of sample types 

using the integrated DNA sample preparation cartridge developed last year. Developed a 
spore disruption attachment for preparing samples containing anthrn spores. 

• Preliminary studies demonstrating feasibility of using eDginecred red blood cells to detect 
pathogen exposme in the body. 

• Began studies evaluating use of "gene chips .. (multigene amys) _to identify candidate 
host markers of infection/exposure. 
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Consequence Management Tools: 
• ENCOMPASS (Enhanced Consequence Management Planning and Support System), an 

integrated set of consequence trumagement tools, was developed and demonstrated with 
the Marine Corps Chemical and Biological Incident Response Force. 

. 
Medical biological defense research conducted or sponsored by the United States Anny 

Medical Research and Materiel Command (USAMRMC) laboratories yielded the following 
accomplishmentS in FY99: 

Medical Countermeasures Resettrch and Development by the United States Army Medical 
Research Institute of /Jifectious Diseases (USA MRl/D): 

IJru:ttrial Agents 

The countermeasures, technk:al barriers, and accomplishments in the biological threat 
category of bacterial agents are outlined below. 

Countermeasures: 
• Vaccines for immunity against bacterial threat agents. 
• Therapeutics for treatment of bacterial diseases. 

Technical Barriers: 
• Incomplete genetic information for all of the bacterial threat agents. 
• Lack of appropriate animal model systems for investigation of some bacterial threats and 

countenneasures. 
• Lack of suita'ole epidemiological situations in which to perform human clinical trials to 

evaluate efficacy of vaccines. 
• Difficulty in field testing rapid identification kits under natural conditions. 
• Difficulty in defining surrogate markers of protection. 
• Necessity to enhance the otherw1se limited data on which to base rational drug and 

antibody therapies for bacterial. agents of interest. 
• Necessity to establish and maintain capabilities to assess threats and provide 

coun1enneasures for new, emerging, and genetically engineered bacterial threats. 

Accompfishment3: 
Vacdnes: 
• Completed annotation oftbe Yersinia pestis murine toxin plasmid DNA sequence. 
• Completed annotation of the DNA sequence obtalned from a small CI}'Ptic plasmid that is 

emerging in strains of Y. pestis isolated in the Peoples Republic of China. 
• Detennined the DNA sequence of 1,000 random Francisella tularensis clones as part of 

the genome sequencing project. 
• Detennined the DNA sequence of the Y. enlerocalitica large vlrulen.ce plasmid for 

comparison with the similar plasmid harbored by Y. pestis. 
• Developed a simple, scaleable two--step purification method for the Fl-V plague vaccine 
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candidate, and initiated short and loog-tenn stability studies on both unformulated and 
fonnulaterl F 1-V preparations. 

• Compltrted preliminary Fl-V efficacy experiment in both rodents and non-human 
primates, the results of which showed a high degree of protection against lethal aerosol 
and parenteral exposure to plague. 

• Characterized the Fl-V protein by additional biochemicaUphysical methods, to include 
mass spectrometry and x-ray crystallography. 

• Completed preliminary potency experiments in mice, comparing several different F 1-V 
preparations. 

• Initiated development of a surrogate marker EUSA assay using a monoclonal antibody 
to the F l protein and initiated evaluation of immune serum derived from dose-response 
studies in mice. 

• Protected mice against lethal parenteral challenge with plague by passive transfer of Fl­
V immune serum from rabbits. 

• Initiated studies of the utility of other plague antigens, especially YopD, a.~ well as V 
antigens from different strains of Yerrinia, as potentially useful immunogens. 

• Initiated wnstruction of allelic replacement vectors canying various V antigen types, to 
support testing of vaccine candidates against potential Y. pestis sl:nlins encoding a non­
consensus sequence V antigen. 

• Continued collaboration with Los Alamos National Laboratories and Nortltem Arizona 
Uaiversity on analysis of the genetic diversity of Y. pestis based on variable number 
tandem repeat (VNTR) alleles. 

• Characterized the newly-developed in vitro bioassay for V, which is based on the lethal 
apoptotic effects ofV on macrophages. 

• Determined that a potentially protective live, attenuated (Pgm·) strain of Y. pestis which 
appeared promising in rodents had significant virulence for monkeys by the w-osol 
route. 

• Initiated efforts to engineer additional attenuating mutations into Pgm- strai.lls of 
Y. pestis, which might prove useful as live, attenuated vaccine candidates. 

• Identified two new model systems in which to screen for attenuating mutations in 
8. pseud~mallei, and determined that virulence in these models is DOt due to bacterial 
lipopolysaccharide, capsule, Type II secreted factors, or the flagellar apparatus. 

• Developed the first ttansposon mutagenesis procedure for B. mallei, which will allow a 
greater understanding of the molecular biology of B. mallei and may lead to discovery of 
suitable vaccine candidates. 

• Identified the putative capsule genes for B. mt.z/lei, which may be the first clearly defmed 
virulence factors for this organlsm, as mutants that do not make capsule are avirulent in 
the hams1:er model of glanders. 

• Developed PCR primers for putative type ill secretion genes of B. pseudomallei and 
8. mallei, and used these primers to explore mutants fur their relative virulence in animal 
models of" infection. 

• Protected mice from lethal B. mallei challenge by immuni22tion with a vaccine 
containing irradiation-killed B. mallei whole cells and irradiationakilted C. burnetii, even 
though spleens contained significant B. mallei organisms. 

• Initiated histopathological studies of mice challenged by aerosol with sublethal and lethal 
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doses of B. mallei, io support of comprehensive understanding of the pathogenesis of 
this disease and development of a suitable animal model for vaccine and therapeutic 
5tudies. 

• Examined antigenic relationships, using immunoblot and ELISA, among the numerous 
strains of B. mallei and related organisms collected lO date. 

• Prepared various organic extracts of B. mallei to evaluate for sensitivity and 5pecificity 
in an ELISA and for exploration as potential vaccine candidates. 

• Conducted a comparative serological study of five different species of laboratory animals 
immunized with the licensed anthm: vaccine, using both ELISA and toxin neutralization 
assays. in support of studies to understand and differentiate among the different animal 
models. 

• Characterized the isoelecttic point of the three protein components of the two anthrax 
toxins (PA·EF and PA·LF} in order to better understand various genetic classiftcations 
of different isolates and their virulence patterns. 

• Initiated studies on the ability of CpG oligonucleotides to protect animals from B. 
anthracis challenge, and found a small level ofnon·specific protection in mice. 

• Completed aerosol challenge study in rabbits and rhesus monkeys of B. anthracis strains 
which were highly virulent in AVA-immunized guinea pigs, and found that the licensed 
vaccine provided excellent protection in both the monkey and the rabbit model. 

• Completed studies in immunized rabbits comparing the virulence of B. anthracis spores 
with that of vegetative cells. and found that rabbits were completely protected against 
challenge with either fonn of the organism. 

• Inserted the C-tenninus of the heavy chain of the botulinum neurotoxin gene into the 
genome of B. anthracis by transpoSOJromediated mutagenesis in order to expla::e a live, 
attenuated, multivalent vaccine vector system. 

• Characterized the DNA sequence for two genes involved in replication of B. anthracis, 
and whlch are essential for further development of cloning systems for expressing 
homologous and heterologous antigens in B. anthracis. 

• Screened representative samples of Ames and Vl B B. anthracis variants for vrrA type, 
which appears to be stable in these strains, and may potentially be useful as a marker to 
indicate the presence of discrete stmins. 

• Continued studies on the anti-spore activities of antitoxin antibodies to detennine their 
role in protection early in infection; the antibodies stimulated phagocytosis of spores by 
macrophages and inhibited spore germination in vitro. 

• Produced several neutralizing monoclonal antibodies against V antigen of Y. pestis to aid 
in identifying neutralizing epitopes in the V antigen and the development of a competitive 
ELISA. 

• Collaborated with investigators at WRAIR developing Brucella sp. based vaccine 
delivery vector. 

Therapeutics.· 
• Established, in accordance with internationally accepted clinical standards. a 

microdilution ''minimum inhibitory concentration" (MIC) method for determining valid 
antibiotic susceptibility profiles for biological threat agents. 

• Established MIC ranges for key strains of B. lJ11thracis, Y. pestis and B. mallei; 28 
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antibiotics were tested on J 1 strains of B. molki and 4 strains of B. mallei; 29 antibiotics 
were screened against one specific strain of B. anthracis, and tests on over 30 additional 
strains were initiated. 

" Initiated development of a new assay system based on ba<:rerial A TP content as a rapid 
metabolic measure of antibiotic effects. 

DWgnostics 
• Discovered two types of insertion sequences in B. mallei, which may serve as useful 

diagnostic Probes for pathogenicity. 

TbXin Agents 

The countenneasures, technical barriers, and accomplislunents in the biological threat 
category of toxins are ootlined below. 

Countermeasures: 
• Vaccines that produce long term protective immunity against toxin agents. 
• Drugs that can be administered prior to toxin exposure and protect against toxin agents. 
• Therapeutics for treannent of diseases/symptoms caused by toxin agents 

Technical Barriers: 
" Develop appropriate model systems that emulate human aerosol exposure and 

intoxication. 
• Methods for induction of respiratory and mucosal immune responses that produce long 

term protective immunity at the agent's port of entry. 
" Development of markers of pulmonary inflammation in animal models. 
• Identification and development of appropriate animal models for investigation of 

surrogate endpoints ofhuman clinical efficacy 
• Retention of toxin antigerUcity without toxic properties for vaccine candidate 
• Insertion of stable genetic alteration of toxin biological targets to produce toxin-resistant 

biological targets. 
• Generic protection from families of toxins with subtle alterations in toxic modes of 

action. 
• Necessity to enhance the othenvise limited data on which to base rational drug and 

antibody therapies for toxin agents of interest. 
• Necessity to establish and maintain capabilities to assess threats and provide 

countenneasures for new and emerging toxin threats . 

.Accomplishments: 
Vaccines: 
• Recombinant vaccine candidates against botulinum neurotoxin serotypes A, B, C, and F 

transitioned toN AP/Prime System Contractor at Milestone I on September 10, 1999. 
• Completed development of vaccine candidates for botulinum toxin serotype E as part of 

ORD. 
• Completed development of vaccine candidates for botulinum toxin serotypes D and G. 
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• Focused on increasing the immunogenicity for botulinum vaccines for serotypes E and F. 
• Showed that recombinant SE vaccines protected mice against sepsis infection by 

Staphylococcus aureus. 
• Initiated SEB mucosal immunization studies using Streptococcus gordmzii, cholera toxin, · 

and hepatitis virus-like particles as delivery platfonns. 
• Demonstrated oral or nasal mucosal vaccination elicits protective antibodies against a 

lethal aerosol and intrSperitoneal SEB challenge. 
• Completed thirty-six month stability assessment on chemically deglycosylated ricin A. 

chain vaccine candidate. 
• Completed general safety, acute and repeat dose toxicity tests on chemically 

deglycosylated ricin A chain vaccine candidate. 
• Established efficacy of chemically deglycosylated ricin A chain vaccine candidate in an 

aerosol challenge rodent model. 
• Prepared information package to address suitability of the chemically deglycosylated 

ricin A chain vaccine candidate for human use with the FDA and industry. 
• Developed models to evaluate ricin A chain subunit genetic enzymatic inactivation. 
• Developed procedures to purifY recombinant genetically inactivated ricin vaccine 

candidate. 
• Selected one first generation recombinant staphylococcal enterotoxin vaccine candidate 

to recommend for transition to advanced development. 
• Produced to GMP requirements the first recombinant vaccine candidate for 

staphylococcal enterotoxin type B. 
• Prepared working ce!l banks and reference standards for the ret~ombinant SE serotype A 

candidate in preparation for GMP production. 
• Developed strategic preelinicai assays for biological potency. formulation, and stability 

studies to support SE vaccine effort. 
• Developed methods based on scanning and isothermal calorimetry for the physical 

characterization of recombinant stu.phylococcal enterotoxin vaccines used for 
fonnulation and stability studies ofpre-GMP material. 

• Completed adjuvant-vaccine eo--formulation study forrSEB vaccine candidate. 
• Evaluated efficacy of low dose recombinant SEB vaccine in rhesus monkeys against 

wild-type SEB. 
• Characterized candidate vaccines for SECI and SED. 
• Completed rSEB vaccination dosing and scheduling study in nonhuman primates; results 

will fonn the basis for recom.mendations of dose and schedule for lwman clinical trials. 
• Demonstrated that the T ~lymphocyte assay was useful in predicting the probability of 

survival in rhesus monkeys vaccinated with recombinant SEB vaceine and challenged by 
the aerosol route. 

• Showed that the recombinant SEB vaccine protected T cells from becoming anergic in 
response to wild·type SEB in rhesus monkeys. 

• Completed in vitro experiments establishing delivery of recombinant vaccines using 
mouse mesenchymal stem cells that differentiate into antigen presellting cells in viYO. 

• Established human CD4 and human leukocyte antigen (HLA)·DRI, DR3, DQ6, and 
DQS transgenic colonies, class It-deficient mice. Showed that the lymphocytes obtained 
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from the humanized mice and humans reacted similarly to various biologica.t thn::at 
agents. 

• Developed a new sUJTOgate assay for evaluating human immune responses based on 
dendritic cell cuJtures. 

• Developed quantitative ELISA and in vitro neutralization assay for measurement of anti­
ricin antibody to evaluate immune response in humans following vaccination. 

• Developed in vitro protein evolution method based on bacteriophage-display for 
discovering new re~binant vaccines. 

Tber4JWI1ic.~: 

• Development of an m vitro model for screening novel competitive inln'bitors as 
therapeutic agents for botiJlinum B toxin poisoning. 

• Determined first complete, high-resolution three-dimensional crys,ta] structure, for this 
family ofbotWinum neurotoKins (~rotype A at 3.2 Angstroms) to be used as a 
foundation for further rational therapeutic drug design. 

• Developed recombinant, enzymatically active. light chain for serotype A as a reagent for 
efforts focused on therapeutic countenneasures to botulinum neurotoxins. 

• Demonstrated 1'n vitro functional efficacy of replacement of cleaved botulinum target 
with botulinum-resistant SNAP-25 via protein/DNA technologies. 

• Demonstrated that cells intoxicated by borulinum neurotoxin can be rescued and normal 
function restored by the intraceJJuJarly application of genetically engineered toxin­
resistant protein or DNA. 

• Demonstrated ability to target delivery into cholinergic nerves using the non-toxic 
botulinum serotype A transporter. 

• Identified low molecular weight inhibitors of botulinum ru:urot<min protease for 
serotypes A and B. 

• Refined mass spectroscopy techniques using hydrogen-deuterium excllange to quantify 
protein structural components in botulinum neurotoxin targeted substrates and correlated 
them with other spectroscopic techniques. 

• Used neutron scattering (in collaboration at the Department of Commerce, National 
lnstitu1e of Standards and Tec::hnoJogy) to quantitatively examine BoNT's interaction 
with biological membranes and BoNT's channel-forming structure. 

• Developed and refmed computational chemistry techniques to thermodynamically 
evaluate protein-ligand interactions that will be used in screening massive chemical 
databases for compounds as potential inblbitors of BoNT enzymatic activity. 

• Synthesized a shon polypeptide that is the most potent inhibitor known (2 uM) for type 
A botulinum neurotoxin. This polypeptide will be used as a new lead compound for 
future combinatorial organic synthesis and bigh throughput scr=Ung for high affinity 
inlu'bitors. 

• Developed high-throughput assays, suitable for screening large numbers of compounds 
for inhibitors ofbotulinum toxin proteolytic activity. 

• Developed biosensor-based method to measure staphylococcal enterotoxin-receptor 
interactions for screening inhibitory molecules. 

• DevelopeD nonhuman primate incapacitation SE model 
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• Demonstrated that passive transfer of antibody protects mice and nonhuman primates 
from the effects ofSEB. 

• Produced Pane1s of reagent grade monoclonal antibodies to SE types A, 8, Cl, and D, 
which neutralized toxin activity in vitro. 

• Developed computational model for rational drug design based on the co-crystal three­
dimensional structure of SE type C3 and the T-cell receptor. 

• Cloned and expres~ genes that encode the major alleles of strql;tococcal and 
staphylococcal pyrogenic exotoxins. 

• Developed and refined a novel fluorescence-based, cell-free enzymatic assay for 
evaluating ricin toxicity and screening potential inhibitors. 

• Completed binding studies with C. perfringens iota toxin. a binary toxin and potential 
vehicle for delivering therapeutic agents to counteract the ill effects of botulinum, or 
other, toxins. 

• Characterized roxicity of C. perfringens toxin types A, B, C, D, and E when 
administered to mice and rats by parenteral or aerosol routes, and found that toxicity was 
highly dependent on the toxin type and route of administration. 

• Detennined that spores and exotoxin of C. peifringens type A cause disease in 
parenterally inoculated mice and rats. 

• Determined that the inhaled organism, spores or exotoxins are not pathogenic in mice, 
rats or hamsters, 

• Initiated collaborative efforts to evaluate the anaerobic bacterial origins of saxitoxin. 
• Initiated experiments to dissect the mechanism of action of lethal toxin of B. anthracis at 

molecular level; results suggest that MAP kinase family may not be the only target for 
the lethal toxin. 

• Cloned and expressed single-ehain class II receptors with covalently linked peptide for 
use as biomarkers for the study a variety of therapeutics against biological threat agents. 

VvglAgents 

The countenneasures, technical barriers, and accomplishments in the biological threat 
category of viral agents are outlined below. 

Countermeasures: 
• Vaccines for immunity against viral threat agents. 
• Antibodies and antiviral drugs for treatment of viral disease. 

Technical Barriers: 
• Difficulty in optimizing and comparing different expression vectors for recombinant 

products (vaccines and antibodies). 
• Need for rapid virus identification teclmology. 
• Insufficient or incompletely understood animal model systems for investigation of vital 

threats and countermeasures. 
• Necessity to develop and fully characterize animal models for eventual licensure of 

vaccines for which epidemiological realities disallow the possibility of efficacy data from 
human clinical trials. 

D-19 



• Need for multivalent vaccines and compatible vaccine platforms to protect against an 
array of unrelated viral agents. 

• Difficulty with some agents in defining surr(lgate markers of protection. 
• Necessity to enhance the otherwise limited data on which to base rational drug and 

antibody therapies for viral agents of interest 
• Necessity to establish and maintain capabilities to assess threats and provide 

eountenneasures for new, emerging, and genetically engineered hazardous viruses. 

Accomplishments: 
Vaccines; 
• Demonstrated in animal models that improved mucosal protection against Venezuelan 

equine mcephalitis virus is induced by the molecularly defined. live-attenuated V3526 
vaccine candidate. 

• Demonstrated that subcutaneous administration ofV3526, the candidate replacement 
vaccine for VEE subtype IA/B, induced systemic and mucosal protection more efficiently 
than the TC-83 vaccine currently available under IND; protection frotn lethal 
subcutaneous or aerosol challenge was evaluated in vaccinated mice clinically and 
immunohistochemica.lly, 

• Demonstrated the potential for wider utility of a promising BW defense vaccine platfonn 
by showing that VEE "iros replicons expressing influenza HA protect alphavirus-immune 
mice from intranasal challenge. 

• Showed that neurovirulence and tissue tropism of wild~type and attenuated stmins of 
Venezuelan equine eneephalitis virus were distinguishable in mice, the attenuated viruses 
(including vaccine candidates) having restricted tissue tropism compared to wild-type 
virus. 

• Detennined that pre-existing immunity to Eastern equine encephalitis virus, which 
interferes with the TC-83 Venezuelan equine encephalitis virus vaccine, does not 
interfere with the induction of VEE virus replicon-inducerl protection 10 influenza (HA­
vaccinated) or Ebola virus (GP-vaccinated) in mice. 

• Identified protective monoclonal antibody specific for the E3 protein of Venezuelan 
equine encephalitis virus. 

• Began characterization of monoclonal antibodies to Western equine encephalitis virus 
(WEE), in order to define more precisely the requirements and immunological nmrkers 
of WEE immunity. 

• Produced and characterized hwnan monoclonal antibody Fab fnlgments to vaccinia virus 
from a phage-display combinatorial library, and initiated an effort to exploit this 
technology for the production of antibodies useful in immunotherapy. 

• Showed that DNA vaccination, with genes encoding the vaccinia virus proteittS LIR and 
A33R, protects mice against a lethal poxvirus cbatlenge. 

• ConstrUcted additional experimental vaccines, in both DNA andreplicon vaccine 
platforms, for testing of individual vaccinia virus proteins that are candidates to elicit 
immunity to medically important orthopoxviruses. 

• Used eDNA microarrays to document the induction of cytokinc: gene expression in Ebola 
virus-infected human monocytes., providing data on the possible influence of enhanced 
cellular gene expression in contributing to the pathogenesis ofEbola virus disease. 
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• Used eDNA microarrays to compare cellular gene expression in Ebola~Zaire and Ebola~ 
Reston virus-infected primary human monoeytes. and found different patterns of gene 
expression induced by highly virulent and putatively avirulent strains ofEbola virus. 

• Demonstrated that just two vaccinations with Ebola GP or NP DNA, delivered by gene 
gun, were sufficient to provide 100% protection in mice challenged with Ebola virus, 
showing that. greater levels of immunogenicity and protective efficacy, with fewer 
vaccinations, can be achieved than we previously reported. 

• In a collaborative study with WRAIR scientists, showed that cytotoxic T lymphocytes to 
Ebola Zaire virus are induced in mice by immunization with liposornes containing lipid A. 

• Demonstrated durable immunity to ~urg virus by showing that nonhuman primates, 
which had been immunized one year previously and survived an otherwise lethal with 
Marburg virus, were resistant to re-chaUenge with the same strain of virus. 

• Demonstrated that, in monkeys as shown previously in guinea pigs, the single most 
protective Marburg virus antigen may be insufficient by itself to protect against a 
distantly related strain of the virus, and that another antigen may be required in a broadly 
protective vaccine. 

• Constructed a replicon-based Marburg virus vaccine containing glycoprotein from a 
strain of virus most distinct from the prototype, in order to begin to optimize antigenic 
content of a broadly protective Marburg virus vaccine. 

• Demonstrated protective efficacy and inununogerricity in animal model systems with 
VEE replicons making the non-toxic SO kDa carboxy-tenninal fragment of the botulinum 
neurotoxin type A heavy chain (He), thereby providing data to support the safe and 
effective use of the VEE virus replicon as a vaccine vector. 

• Showed the conceptual potential for multi-agent vaccines by demonstrating, in rodent 
models. that recombinant VEE RNA replicon vaccines provide efficient protection 
against Ebola, Marburg, influenza, Lassa, and Rift Valley fever viruses, as well as 
B. (1nlhracis and botulinum neurotoxin. 

• Showed conceptual potential for multi-agent vaccines by constructing and demonstrating 
efficacy in rodents with naked DNA vaccines for the hantaviruses-Seoul virus and 
Hantaan virus; thefiloviruses-Ebola virus and Marburg virus; and thejlavivirnses­
Russian Spring Summer encephalitis virus and Central European encephalitis virus. 

• Demonstrated expression, processing, and protective efficacy in mice of the structural 
proteins of Venezuelan eq,uine encephalitis virus (VEE), made from recombinant 
baculovirus vectors · 

• Conducted arbovirus field ecology Studies in the Amazon Basin region ofPeru, 
discovering several viruses m. circulation including Eastern and Venezuelan equine 
encephalitis viruses. relevant to vaccine development efforts. 

Therapeutics: 
• Developed a method for genotyping and quickly identifying orthopoxviruses, by 

exploiting long-distance polymerase chain reaction (PCR) and restriction ftagment 
polymorphism. 

• Showed that Cidofovir® protects mice against lethal intranasal or aerosol oowpox virus 
challenge. 
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• Showed that Cidofovir• is a potential antiviral therapeutic antiviral agent for the 
treatment of smallpox and monkeypox infections. active against smallpox in vitro (work 
done by USAMRIID scientists at the CDC) and against monkeypox in nonhuman 
primates. 

• Identified protective monoclonal antibodies to Ebola virus and the epitopes they bind, 
thereby showing the conceptual feasibility of antibody therapy and the worthiness of 
antibody induction by Ebola vaccines. 

• Expanded a collaboration with Abgenix, Inc., to test the utility of their XenoMouse 
(TM) technology in making fully human monoclonal antibodies for therapeutic use 
against both filoviruses (Bbola and MazbUig viruses) and poxviruses (vaccinia virus). 

• Demonstrated that recombinant human interferon alpha hybrid BID protects mice against 
lethal Ebola virus infection. 

• Showed that S·adenosylhomocysteine hydrolase inhibitors inhibit Ebola virus in vUro 
and in a lethal mouse model, establishing a possible route toward antiviral drug therapy 
offilovirus infections. 

Diapostlc Assgw lor B!"ologieo/ Wal(m Threat bent& 

The accomplisbroents in the diagnostic assays for biological warfare threat agents are 
outlined below. The objective of this effort is to develop the capability to confmn in biological 
samples the initial field diagno!ris of a biologkal warfare threat agent 

Countenneasuress: 
• Forward deployed, hand·held common diagnostic device. 
• Field laboratory capability to identifY biological threat agents. 
• Reference laboratory for confinnation diagnostics. 

Technical Bo"iers: 
• Difficulty in field testing rapid identification kits wtder natural conditions. 
• Lack of rapid conflrmatory assays with "gold standard" sensitivity and specificity. 
• Limited rapid deployable identification technology • 

.A.ccompfishnwnts: 
• Developed a plan and a strategy for multi·gene and multi·agent identification of disease 

pathogens. 
• Developed a research plan in collaboration with Cepheid, Inc. to develop high through 

put system for biological or environmental sample processing. 
• Developed a re5earch plan with Nanogen, Inc. to develop an arrayable electronic system 

for gene detection. 
• Showed that a panel of mouse monoclonal antibodies. made previously, includes 

antibodies potentially useful in the detection afmultiplo proteins shared among 
orthopoxviruses that are human pathogens. 

• Demonstrated TaqManTW (S' fluorescence-based probe hydrolysis) PCR assays capable 
af detecting between 1 0 and I 000 gene copies copies per reaction for the following 
agents: B. anthracis (6 assays), Brucella. C. burnetii, F. tulorensis, Y. pestis, orthopox-
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viruses (monkey pox. vaccinia and variola viruses), C. botulinum toxins A and B, and the 
simulants Erwinia herhicola and MS2 phage. 

• Demonstrated PCR assays compatible with the Light CyclerTM rapid nucleic acid analysis 
device for the following agents: B. anthracis, Y. pestis, C. botulinum toxins A and B, 
orthoPox virus, and the simulants B. globigii and E. herbicola. 

• Demonstrated PCR assays compatible with the portable, battery-powered SmartCyclerTM 
rapid nucleic acid analysis device for the following agents: B. anthracis (2 assays), 
Clostridium toxin A and B genes, C. burnetii, F. tularensis, and staphylococcus 
enterotoxin A and B genes. · 

• Evaluated portable. battery-powered. rapid nucleic acid analysis devices that can detect 
biological agents in less than 40 minutes after sample processing in a field deployable 
laboratocy. 

• Demonstrated rapid specimen processing of whole blood in less than 30 minutes usiDg a 
portable automated device. 

• Demonstrated solid phase methods for the rapid purification of nucleic adds without 
hazardous chemicals. 

• Demonstrated rapid lysis of B. anthracis spores in less than 1 min using sonication in a 
closed cartridge prototype and purification of nucleic acids in less than 50 minutes. 

• Evaluated dry down and stable reaction chemiM:ries for gene amplification assays. 
• Demonstrated increased sensitivity of clectrochcmiluminescence assays to detect ricin 

toxin, C. botulinum toxins, Y. pestis Fl antigen, staphylococcal enterotoxin A. and 
B. anthracis PA antigen to the femtogram level. 

• Demonstrated that anthrax spores can be detected by swab sampling of the nose, face 
and hairy pcmions of the face in an animal model within 24 homs after exposure. 

• Demonstrated a ~w isothennal gene amplification (non-PCR) detection method and 
specimen processing cartridge for the rapid identification of Y. pestis. 

• Collaborating with Lawrence Berkeley National Laboratory on chromosomal DNA 
markers for the identification of B. anthracis. Developing PCR diagnostic assays based 
on markers identified. 

• Developed specific antigen capture EllSA assays, under the auspices of the Common 
Diagnostics DTO, for B. pseudomallei, C. perfringens, Rift Valley fever virus, yellow 
fever virus and Dengue 2 virus using a rabbit and goat polyclonal antibodies as well as 
monoclonal antibodies. 

• Develcped improved monoclonal antibodies specific for V. cholera to use in an antigen 
capture ELISA assay. 

• Developed a specific antigen capture ELISA assay for vaccinia virus using rabbit 
polyclonal and human recombinant antibodies. 

• Developed a speci.fic immunochromatographic hand-held assay for C. peifHngens 
enterotoxin, Rift Valley fever virus, and Dengue 2 virus. 

• Used the bidiffractive gating biosensor assay to detect the simulants ovalbumin and 
B. gfobigii at a joint field trial. 

• Demonstrated sensitive immunodetection of B. onthracis PA antigen using time resolved 
fluorescence. 

• Demonstrated effectiveness of recombinant Fab antibody in immunochromatograhpic 
hand-held assay for botulinum toxin A. 
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• Successfully substituted recombinant antibodies for monoclonal antibodies in current 
ELISA assays. 

• Developed recombinant antibodies to F. tularensis and Y. pestis that are being 
incorporated into diagnostic assays. 

• Demonstrated rapid methods for rapid nucleic acid analysis of otthopoxvirus:es by long 
PCR RFLP analysis. 

D.%.3 Advanced Development Ac:comptisbments 

The Joint Program Office for Biological Defense (JPO-BD) is a DoD chartered agency 
to provide intensive centralized management of medical and non-med1ca.l programs to expedite 
materiel solutions for validated biological defense deficiencies. Vaccine products will be further 
developed by the Joint Vaccine Acquisition Program (NAP). an ACAT II program under JPO­
BD. Vaccines directed against high threat agents will be produced and stockpiled to fulfill a 1.2 
million Troop Equivalent Doses (TEDs) requirement: (Note: TED "'the amowrt of vaccine 
required to immunize a service member to protect against a biological warfare agent.) Vaccines 
against low threat agents will be produced to fulfill a 300,000 TEDs requirement 

The following products have tnmsitioned from the technology base to advanced 
development and are managed and funded by JPO.BD. 

D.23.1 Botulism Immune Glnbolin (Human), Pentavalent (IND #1331) 

• The IND remains open to accommodate emergency treatment requirements for exposure 
or possible exposure to borulinum toxin types A, B, C, D, or E. 

D.2.3.2 Botulinum Type F Toxoid Vatdne (lND #5077) 

• Completed the Phase 2 Safety and lmrnunogenicity clinical study of Botulinwn Type F 
Toxoid Vaccine. The purpose of this study was to identify a vaccination schedule and 
route of vaccination that is safe and maximally immunogenic. 

• A final report for the Phase 2 safe1y and immunogecicity clinical study was completed. 
• Work has been stopped on the development of this product because it did not meet user 

requirements 

D.2.3.3 Anthrax Vacclne Human Adsnrbed 

• Tbe sale of Michigan Biologic Products Institute (MBPI) by the state of Michigan was 
finalized. MBPI was purchased by BioPort, which consists of 1he management team from 
MBPI and outside capital; it is a private sector entity without state of Michigan 
affiliation. 

• Managed and funded efforts leading to the submission of a Biologic Licensure 
Application amendment to the FDA for Anthrax Vaccine Adsorbed. Data submitted to 
the FDA supports two separate efforts for the vaccine: (1) to reduce the current six-dose 
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schedule to a five-dose schedule. and {2) to license the vaccine to provide protection 
against aerosol exposure to anthrax. 

• Managed the anthmx vaccine production and stockpile to ensure sufficient vaccine is 
available to support the Secretary ofDefense~s anthrax inununization efforts. 

• DoD continued to provide technical assistance to BioPort to identity and correct FDA 
compliance issues. 

• Funded and provided oversight of production facility upgrades and ancillary support 
function renovation at BioP«t that are critical to maintaining anthrax. vaccine 
availability. 

D.2.3.4 Botulinum (Pentavalent) Toxoid Adsorbed (ABCDE) (IND#3723) 

• A total of 348 volunteers were immunized under a clinical protocol in support of 
licensure application. 

• A clinical protorol for a follow-on booster study was initiated. 

D.2.3.S Botulism Immune GlobuUn F(sb1 }l. Heptavalent, Equine, Types A, B, C, D, E, F, 
& G IND (117451) 

• Contracted for continued stability testing of the product. 
• Completed Phase l Safety and Pharmacokinetics clitrlcal study. 
• Provided Botulinum Antitoxin Standards to Battelle Medical Research and Evaluation 

Facility used for the development of the Pentavalent Botulinum Toxoid (ABCDE). 
• Stability testing v;as conducted for this IND product. 

D.2.3.6 Botulism Immune Globulin (Human), Pentavalent (IND #1332) 

• The IND remains open to accommodate emergency treatment requirements for exposure 
or possible exposure to botulimnri toxin types A, B, C, 0, or E. 

0.2.4 Joint Vaccine Acquisition Program (JV AP) AceompHshments 

D.2.4.1 Prime Systems Contract 
• The Secretary.ofthe Army approved indemnification for the prime systems contractor. 

0.2.4.2 Contingency Stockpile ofBiologl~ Defense (BD) Va«tnes 

• Stability testing capability to support continuing use of the Investigational New Drug 
(IND) stockpile has been established at Southern Research Institute (SRI), Frederick, 
MIU)'land facility. SRI, a sub--contractor to DynPort, LLC, has completed annual stability 
tests on all IND lots of Tularemia, Q-Fever, VEE, EEE, and WEE IND vaccines. 
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D.2A.3 Advanced Development oftbe Tularemia Vaccine 

• Under contract to Life Sciences Division, Dugway Proving Ground (OPG), the selected 
National Drug vaccine candidate was resuscitated on glucose cysteine blood agar and 
transparent PCA medium. 

• Using the oblique light technique, the resuscitated culrures consisted primarily of the 
immunogenic blue phenotype necessary for vaccine development 

• A research seed was produced under contract to Life Sciences Division, DPG, for 
transfer to a GMP-compliant facility for production of master and working seed banks. 

• Work started on animal model for safety at Defense Evaluation Research Agency (UK). 

D.2A.4 Advanced Development of the Q-feverVacclne 

• A site inspection of the selected manufacturing sub-contractor in Australia was 
conducted. 

• Facility and product pre-IND meetings were held with the FDA. 

D.'1A.5 Advanced Development of the Smallpox Vaccine 

• Continued to review historical records and to identify technical and regulatory issues to 
form the basis for a scientifically sound, feasible plan for the advanced development of a 
cell culture smallpox vaccine. 

• Submitted a clinical protocol to the FDA to evaluate the candidate vaccine administered 
by scarification. 

• Filed an IND with the FDA to insure continued availability of previously manufactured 
Vaccinia Immune Globulin (VlG), which will allow the clinical trial to proceed. 

• A manufacturing and licensure effort for a new VIG product has begun. 
• Continued discussions with the Department of Health and Human Services about the 

feasibility of scale~up production for the DoD vaccine to obtain for a civilian stockpile. 

D.l.4.6 Venezuelan EquiJ.e Encephalitis Vaccine 

• Transitioned infectious clone vaccine candidate into advanced development. 

D.:Z.4,7 Recombinant Botulinum Toxin VaeciDe 

• Transitioned monovalent botuJinum toxin vaccine candidates into advanced 
development 

0.2.4.8 International Cooperative Research and Development 

• The NAP Project Management Office (PMO) continued technical discussions with 
representatives of the United Kingdom and Canada about cooperative research and 
development agreements for Biological Defense vaccine products. As a result or these 
discussions the JV AP PMO has developed U.S. documentation outlining a proposed 
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strategy and approach in negotiating a Tri-National Project Arrangement with the UK 
and Canada. 

• TheN AP PMO participated extensively with the Medica! Biological Development 
Research Directorate to achieve a Milestone 0 decision by the Medical Research 
Material Conunand (MRMC) to continue development of both U.S. and UK plague 
vaccine candidates. Each country will independently fund continued development of 
these vaccine candidates though at least to a Milestone I decision. This process will 
establish conunon exlt criteria for a Milestone I decision. 

D.2.4.10 Integrated Digital Environment (IDE) 

In order to meet the Under Secretary ofDefense for Acquisition, Technology & Logistics 
mandate to transition acquisition activities to an IDE by 2002, and to achieve the streamlining 
and savings assot:iated with the mandate, a comprehensive plan to transition NAP PMO 
acquisition activities to an Integrated Digital Environment was developed and approved by JPM­
BD. As part of this effort, the JV AP-PMO established a high-speed direct data transmission line 
with DynPort, LLC that fonns the basis for the IDE. 
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D.3 MEDICAL NUCLEAR (RADIOLOGICAL) DEFENSE RESEARCH PROGRAM 

D.3.1 Fielded Products 

Advances ~medical R&D signifiCailtly effect the warfigbting mission by sustaining unit 
effectiveness through conserving the fighting strength of our service members. The individual 
service member whose perfonnance is decremented by illness is significantly more likely to 
become a traumatic casualty. In this era of small, but highly lethal forctS, Joss of only a few team 
members can dramaticatly diminish a unit's capability. Medical R&D products (materiel and 
non.~nateriel solutions) provide the foundation that ensures the fielding of a flexible, sustainable, 
modernized force across the spectrum of conflict and in the full breadth and depth of the 
battlefield. Overcoming medical threats and extending human perfonnance bave provided a 
signifiCant increase in military effectiveness in the past and present the potential for futw'e 
enhancement on military operational effectiveness. Some of the materiel and non-materiel 
solutions developed for use by medical radiological defense R&D are: 

• Cytokine~based therapeutic applications to prevent the two major fatal 
syndrom.es--1tpsis and uncontrolled bleeding--following acute xadlation injury. 

• Cytogenetic biodosimetty service operating to measure individual radiation exposure 
using blood samples. 

• NATO Handbook on the Medical Aspects of NBC Defensive Operations, Volume !­
Nuclear (AMedP·6). 

• Medical Effects of Ionizing Radiation (MEIR) Course-Training for approximately 350 
Medical Department personnel in FY99. 

• Videotapes and CD-ROM ofMEIR course lectures produced for distnbution to military 
medical units. 

D.3.l Nuclear Defense Research and Development Accomplishments 

The nuclear (or mdiological) defense research and development technical barriers and 
accomplishments during FY98 are grouped in the following threat categories: 

• Prompt high-dose radiation. 
• Protracted low-dose mdiation. 
• Combined radiation and chemical or biological agents. 

"Prompt high-dose radiatio11" refers to the deposition of high levels of ionizing radiatio.n 
energy in biological tissues in very short periods of time. Sources of high-energy radiation 
include emissions within the first 60 seconds of a rruclear weapon detonation and "criticality 
events'' that occur when a nuclear reactor achieves peak energy output either accidentally or 
through an intentional act. The high linear-energy-transfer imparted by the neutrons of these 
sources cat:5es significant tissue injury within seconds of exposure, resulting in both short and 
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long-term health consequences. 

"Protracted low•dose radiation" refers to the deposition of low-energy radiation energy 
in biological tissues over extended periods of time. Sources of low-energy radiation include fall­
out from nuclear weapon detonations, radiological dissemination devices, and any other souree 
of environmental radlation contamination. Health consequences are generally intermediate to 
long-term and result from cumulative tissue injury accruing over time due to chronic exposure. 
Health consequences can be exacerbated further when radionuclides are deposited internally by 
ingestion, inhalation or through open wounds in the external integument. · · 

"Combined ionizing radiation and either chemical or biological agents .. refers to the 
amplified health consequences when chemical or biological insults are incurred in conjunction 
wlth radiological injury. Both clinical and non-clinical exposures to ionizing radiation compro. 
mise host defenses against a variety other stressors, including infectious agents and chemical 
toxicants. Exposures to doses ofradlation and infectious or chemical agents that are by them­
selves sublethal can produce mortality rates of nearly 100% when combined 

The Medical Radiological Defense Research Program focuses on developing medical 
countenneasures to the health consequences of both prompt hlg}Hiose and protracted low-dose 
exposures to ionizing radiation. It also develops experimental data detalling combined NBC 
medical effects needed by computer modeling programs for casualty prediction. Specific 
research on medical countermeasures includes work on prophylactic and therapeutic drugs, drug 
delivery devices to enhance efficacy and simplify adnrlnistration under field conditions, and 
combined prophylactic/therapeutic protocols to further enhance efficacy. Work also focuses on 
developing novel biological dosimetry techniques to measure individual absorbed doses. 
Knowledge of the dose of radiation absorbed helps guide medical treatment decisions and saves 
lives. It also provides field commanders with an assessment of the radiological health of 
deployed forces and leads to better-informed operational decision making. 

Thrt!llt Oltegory; frompt Hiri Dm Radllllfon 

The countermeasures, teclmical baniers. and accomplishments in the threat area of 
prompt high dose radiation are outlined below. 

Countermeasures: 
• Advanced medical treatment strategies for radiation injuries. 
• Drugs designed to increase resistance of soldiers to radiation and protect the soldier 

against radiation injury without compromising perfonnance. 
• Drugs designed to prevent the onset of radiation-induced perfonnance decrements such 

as fatigue, nausea and vomiting. 
• Biological dosimetry techniques for rapid injury assessment needed to guide medical 

treatment decisions and assessment of radiological health of combat units. 
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Technical Barriers: 
• Need to minimize the perfonnance-degrading effects of prophylactic drugs that 

otherwise have good efficacy for the prevention of radiological injury. 
• Need to advance knowledge of cellular, sub-cellular, and molecular mechanisms of 

radiological injury to improve rational development of prophylactic and therapeutic 
drugs. 

• Need to increase prophylactic drug stability in order to improve bioavailability and to 
enllance drug efficacy. 

• Need for extending the stability of a prophylactic drug to allow its use in a slow-release 
delivery device for extended bioavailability and enhanced efficacy. 

• Difficulty in identifying and calibrating biological markers that can both indicate the 
amount of absorbed radiation dose and differentiate whole-body from partial-body 
exposure. 

• Inability to automate sample preparation and reducing sample preparation times of 
cytogenetic biodosimetry tests. 

Accomplishments: 
• Determined in preliminary studies that non-androgenic forms of androstene steroids 

represent a novel class of effective, nontoxic radioprotectants. 
• Continued assessment and optimization of a combined radioprotectant, cytokine, and 

clinical support treatment modalities for enhancing survival following acute, lethal 
irradiation. 

• Demonstrated the therapeutic advantage of combining two recombinant cytokines ([L..ll 
and G-CSF) into a single postexpo:rure treatment of acute radiation injury. 

• Completed initial experiments showing tll:rapalti<~ effi(;&C)' with the novel use of a 
tissue-repair cytokine, keratinocyte growth factor, to manage radiation-induced 
gastrointestinal tissue injury and associated blood infections following exposure. 

• Developed new prophylactic strategy for reducing acute radlation injury based on 
(a) low-toxicity drug selection, (b) pharmacologic quenching to further reduce toxic side 
effects, and (c) new drug delivery alternatives. 

• Developed a novel hlgb-throughput and rapid cytogenetic-based bioassay to assess 
biologically absorbed radiation dose over a broad dose range. 

• Completed development of automated metaphase-fmding software/hardware system for 
cytogenetic-based bioassays. Sample throughput is increased 3-fold and accuracy is 
significantly improved. 

Threat Clltegrm>; Protractg/LPw Do~e Rrdlatiolf 

Countermeasures, technical barriers, and accomplishments in the area of protracted low 
dose radiation from nuclear fallout, radiological explosive devices, etc., are outlined below. 

Countermeasures: 
• Advanced medical treatment strategies for protracted radiation to mitigate injuries from 

both external and internal sources of radioactivity. 
• Drugs designed to protect personnel from the early and late effects of ionizing mdiation 
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without compromising performance pharmacologic intervention strategies that protect 
against both early and laie health effects arising from cellular and molecular damage 
caused by ionizing radiation. 

• Improved techniques to detect and remove intemally deposited sources of radioactivity 
• Improved drug delivezy systems that provide non-encumbering protection during the 

entire period of radiation exposure. 
• Enhanced biodosimetry teclmique that can differentiate prior from recent exposures to 

radiation. 

Techn;cal Barriers: 
• Lack of suitable radiation sources to study the effects of chronic exposure at relevant 

doses. 
• Difficulty in manipulating cellular repair mechanlsms. 
• T oxidty of chelating agents used to remove sources of radioactivity. 
• Brief periods in which traditional radioprotective drugs are active. 
• Toxicity of radioprotective drugs used over protracted periods of time. Limited 

knowledge ofDNA damage surveillance and repair mechanisms under protracted 
exposure conditions hinders development of pharmacologic agents to prevent late-arising 
cancers. 

• Need to reduce the toxicity of heavy metal chelating agents while maintaining their 
efficacy. 

• Need to extend bioavailability of prophylactic drugs to achieve maximum long·term 
protection. 

• Potential cumulative toxicity of prophylactic drugs (antimutagenic and anti.carcinogenic 
agents) when used for extended periods. 

• Lack of a sustained drug delivery system of radioprotectants. 
• Microbial resistance to antibiotics. 
• Difficulty in identifying a persistent biological marker that indieatcs the amount of 

absorbed radiation dose for both recent and prior exposures. 

Accomplishments: 
• Identified a promising new, broad-spectrum, nontoxic phannacologic that protects 

against radiation's cancer-inducing effects. 
• Developed a foundation for an improved prophylactic strategy based on a better 

understanding of basic molecular and cellular mechanisms of the long-term coosequences 
of prior radiation-induced tissue damage and repair, 

• Established a drug assay to monitor effectiveness of slow-release radioprotective drugs 
under study. 

• Developed novel protocols that leverage the quantitative precision and accuracy of a 
fluorogenic 5' nuclease PCR procedure to measure molecular responses to radiation and 
demonstrated that oncogene expression and mitochondria DNA deletions may represent 
new biological markers for quantifying radiation exposure. 
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Thret~t Category; Combined Jonhing Radi11tion. and Either CJt.emicDI or Biplogicq!Agents 

The COW'ltermeasures, technical barriers, and accomplishments in the threat area of 
combined effects of nuclear ionizing mdiation with trauma, burns, infection, or chemical 
toxicants radiation and trauma, bums, and infection are outlined .below. 

Countermeosures: 
• Therapeutic agents de:iigned to decrease morbidity and mortality from multi-organ 

system failure due to the combined effects of radiation, trauma, bums, and infection or· 
chemical toxicants. 

• Radioprotective drugs designed to harden the soldier against the effects of radiation in 
combination with trauma, burns. infection, or chemical toxicants. 

• Combined therapeutic agents designed to decrease morbidity and mortality from 
combined exposures and to enhance innate immune responses. 

• Computer models for l)redicting casualties following combined exposure to low levels of 
ionizing radlation and biological warfare/chemical warfare agent aerosols. 

Technical Barriers: 
• No surrogate models for extrapolating data to humans. 
• Limited animal models that are optimum fur both radiation and a biological warfare or 

chemical warfare agent. 
• Need to gain access to tadiation sources and biological containment facilities in order to 

complete full range of experiments on combined effects of radiation and BW agents. 
• Growing number of microbial organisms resistant to antibiotics. 
• Accounting for variability in sensitivities of biological systems to different radiation 

qualities (e.g., neutron vs. gamma radiation). 
• Mechanism of action of cell-growth factors is not well understood. 
• Sensitivity of bone marrow progenitor cells to low doses of ionizing radiation. 

Accomplishments: 
• Detennined in todent model that sub-lethal exposures to ionizing radiation and 

intratracheal-delivered spores of B. anthracis (Sterne) cause 60% to Wit increased 
mortality in naive and vaccine-immune populations, respectively. 

• Demonstrated for the first time in an animal model that combined exposure to a sublethal 
dose of radiation and B. anthraci3 spores (Sterne) results in opportunistic systemic 
infection from translocated enteric bacteria. 

• Established capability to integrate health consequences of radiationlbiological warfare 
agent interactions, extrapolated fiom animal model studies, into the Consequence 
Assessmont Tool Set (CATS). 

• Established the 10~0110 of gamma radiation in the euthymic hairless rodent as a model for 
studies of the effects of combined exposure to radiation and mustard blistering agents. 

• Demonstrated a 1 0,000.. fold reduction of the LDsooo to mice from intraperlonela 
challenge with Venezuelan Equine Encephalomyelitis (VEE) virus if the mice are first 
exposed to a sublethal dose of ionizing ridiation. 
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D.3.3 Predevtlopment Prod11ds 

Technical developments in predevelopment products for medical radiological defense 
include the following: 

• Androstene steroids as broad spectrum, nontoxic radioprotectants. 
• "Slow release" radioprotectant for extended periods of protection. 
• Cytokine therapeutic for the effective treatment of acute radiation injruy of the 

gastrointestinal system. 
• CATS model enhancements to incorporate radfation!BW interactions. 
• Product improvement of the cytogenetic biodosimet!y system by automation of satellite 

scoring subsystem to increase sample throughput. 
• Rapid and sensitive method to measure urinary uranium concentration. 
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AnnexE 

DoD Joint Service Chemical and Biological (CB) Defense 
Program Funding Summary 

In accordance with SO USC 1522, Department of Defense Chemical and Biological 
Defen.ve Program, research, development,. test and evaluation (RDT&E) and procurement for all 
DoD chemical and biological (CB) defense programs (with the exception of those biological 
warfare defense RDT&E programs conducted by the Defense Advanced Research Projects 
Agency, DARPA) are consolidated into defense.. wide program element (PE) funding lines. 
Detailed funding information previously contained in this annex is provided annually to Congress 
in the DoD Joint SeiVice Chemical and Biological Defense Pmgram, President's Budget 
Submission, Research, RDT&E, Defense-Wide and Procurement, Defense-Wide budget exhibits, 
and in the Department of Defense Extract found in the Budget of the United States. These 
budget submissions provide a detailed account of prior year accomplishments and planned 
activities for the budget request period. Table E-1 (and Figure E-l} provides a summary of 
appropriated and requested funding from FY 1996- FY 2005. Fiscal year 1996 was the first year 
in which all Service and Defense Agency CB defense programs were consolidated into defense~ 
wide funding lines. Prior to FY 1996, funding was included in several separate Service and 
Defense Agency funding lines. Also, during FY 1996 approximately $30 million was transferred 
to the CB Defense Program procurement line from the Army's operations and maintenance 
(O&M) accounts for bio-defense vaccine acquisition. Much of the growth in program funding 
between FY 1996 and FY 1997 resulted from the transfer of funds between existing accounts 
rather than real growth in the overall DoD CB Defense Program. 

Table E--2 provides a summary of expenditures by the DoD Chemical and Biological 
Defense Program. Expenditures represent the amount of checks issued or other payments made 
(including advances to others), net ofreftmds and reimbursements. The term is frequently used 
interchangeably with the tenn "outlays." which are the measure of government spending (i.e., 
payments to liquidate obligations (other than the repayment of debt), net of refunds and offsetting 
collections.} It is important to note that funds appropriated for a given year may be expended 
incrementally over a period of years. Thus, expenditures shown in Table E-2 will be updated in 
following years tc show total expenditures of appropriated funds. 
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Table E-1. Chemical and Biologlt.a1 Defense Program Approprlationi Summary 

Table E~l. Chemical and Biological Defeng Program Expenditures Summary 
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AnnexF 

Nuclear, Biological, and Chemical Defense Internet Sites 

Following is. a list of selected locations on the internet that may provide infonnation about 
nuclear, biological, and· chemical defenses. This list is not intended to be exhaustive, but mther 
to aid those ii'l the research and analysis of NBC defense issues. Identiftcation of a site here does 
not represent an endorsement by the Department of Defense nor any of its sobordin.al:e 
organizations, nor any respomibility for the content or accuracy of infonnation provided at each 
site. Site locations (URLs) may change or be deleted, but were accurate as of January 3, 2000. 

Defense Link 
http://www.defenselink.mill 
The official home page of the Departme11t of Defense. lnclutkM numerous reports arul ltnh zo DoD 
organizations. 

Defense Threat Redut:tion Agency 
bttp;//www.dtra.mil 
Home page' of the Defenu Thrf:Ot Redllction Agency). Includes information on eoch of the major missi01r a~s 
and Directorates at DTRA. 

CBIAC (Cilemical Warfare/Cbemieal Biological Defense (CW/CBD) Information Analysis 
Center) 
http:llwww .cbiac.apgea.army.mW 
CB!AC SC~WS as the DoD focal point for CW!CBD teclmology. The CB/AC serves to collect, nwiew, rmalyze, 
synrhnizc, appraise and summarize infonnntion pei'Ulintng to CWICBD. It provides a searchable databosefor 
authorized usus and links to many other CWICBD related sites. 

The NBC Medical Defense Information Server 
http:Jiwww.nbc-med.orgl 
The Nuclear Biological and Chemical Med~al (Med-NBC) web page contains extensive medical documentation. 
training material, audi~video clips, a powerful searcil. engine, OIJd links to ather related Internet sites. 

The Army Medical Department Center and S<hool 
http:Jiwww.armym.edicine.army.mlllarmymedl 
ProYideJ extensive inforllfQtion about lite Army's Medical Department. Includes Information en doctrine 
dl!'ol€/opment and the use of medical NBC ftjense products. 

U.S. Army Soldier and Biological Chemical Command Information Server 
http://www.sbccom.apgea.army.mil/ 
Heme page of the U.S. Army Soldiero.nd Biologictrl Chemical Command. 
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Edgewood Chemical and Biological Center (ECBC) Home Page 
.llttp:llwww .sb«om.apgea.anny.miiiRDAieebcl 
ECBC is the Army~ principal R&D center for cltemtr:al (11Jd biologiool deff!IISe techMlogy, engineerin§, and 
service. Provides rechnlcal and other iliformatiOII on ECBCs products and services. 

Joint Service Chemical Biologlcalluformation System (JSCBIS) 
bttp://www.sarda.army .milljscbis/jliCbis.htm 
Provide3 flnr:mcifl.l and programmatic infonnation for DoD's Chemir:al aNi BioWgtcal Defense Program. 
·Requires user itknti/icalifNI and pa.'ISwrmJ, which can be oppfiedjor thrmlgh tire hOme page. 

Du.gway Proving Ground Home Page 
http://www.ate.army .miU-dugway/ 
Home page of rke U.S. Dugway Proving Ground, locutk»t of much of tlw field UIU of clremioolmrd bic!Qgical 
tiefeue elfllipml!11t tmd repository of 11/storical chemical and biological waiftJTe trifonnatioiL 

Chemical and Biologfcal Weapons Nonprotiferation Project 
Jrttp:/lwww.stimson.org/cwel 
Thi.sproject serves a.s a problem-solver and on information clearinghouse in the ge~~eral subject areas ofCB 
treaties, chemical tfemilitari2Dtion (especially in Russia), CB terrorism, and relared areas. Sponsored by 17Ie 
Stimson Center. 

The PTS-OPCWwPrepCom Home Page 
bttp;/lwww.opcw.nl/ 
The home page of the Provisional TechnictJl Secretariat. the Organiz121ion for tlze Pro/Ubitf011 of Chemical 
WeapoiU. ond the Preparalory Commlui011 of the Chemiool WeapoiiS Convention (CWC). Provides derailed 
information about t/te CWC, il! implemenUitiOII, and tedmicaltJIId background mj'OI'rMtfGII illt chemicoJ 
weopms. chemical defenses, emd rtlotcd subjecJs. 

United States Army Chemieal School 
http:J/www.woad.army.mil/usaemls/ 
Home Page for the US Army Chemic<JI &hool at Frm Leonard Wood, MO. Provides mj'DmUition on the U.S. 
Anny Chemical School which is one of the mosr advanced and sophlstiCQJed traini71g cenlm for cltemfct1l ami 
bioloJPall defmse. 

Harvard Sussex Program on CBW Armament and Arms Limitation 
http://fas-www.harvard.edu/-hsp/ 
PN;vides files tlult promole the global elimhtalion of chemical 011d biological weapons and to strengthen the 
amstraints ogofl!St hMtile uses of biomedicaf tedmologies. 

Medical Chemical and Biological Defense 
http://mrme-www.anny.mW 
Provides Information on Medicol Chemica! Defense Overview, NtNYt, Agenn, C'yl!nlde, Skin Decontamination 
ond Prouctfon, Performance Effects ofProtecwrt Drugs, and Chemktll Casualty MtDUZgeJnent. Linked to the 
Medical Reuarch and Materiel Command Home Page 011d the U.S. Anny Mediffll ReseaT"ch InstltuU! for 
Chemical Def1!11$e Home Page (hnp:llchemtkjapgea.ornry.mU). Also provides illfonnatlon OR Metii~ 
Biological Defense Ovmiew, Diagnostic Assays, V"li'U.s"eS", BllcJeria. 011d To:r111..Y, Drugs, Yocctr~es, and 
Biological Ctllualty Management. 
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United States Army Medical Research Institute oflnfeetious Diseases 
http://www.usamriid.army.mU 
Honte Pag£ of th.e U.S. Army Medical Research lnstlture cf Infectious Diseases, locati(Jn (Jj much. of tite science 
and technology raearch effort.~ for 11Wdicol biological defense. 

Armed Fones Radiobiological Research IDstltute (Medieal Radiological Defense) 
http://www.afrrl.usuhs.mill 
Provides inf(Jrmation on Medical Radiohi(J/ogical re.&lUlrch a11d ed11catitm activities of the triservic.e A.rmM 
Forces Radiohiological Research Institute. The site includes information on tlte latest developments, products. 
resources. re.fearch approach, strategy, research teams/staff, outreach training, professional meetings, a11d links 
llJ related sites. 

Defense Advanced Researcll Projects Agency (DARPA) 
http://www .darpa.mllf 
Home Page of DARPA describes basic and applied research and thm!opment projects beingperfomJedfor 
DoD, including biclogical warfare defense projects though link to the Defense Sciences Ojfree 
(hrrp://w;.'ll!.darptJ.milldsol}, the Microsystems Technol0.8J' Office (http://www.darpa.miJ/mtolj, and the Spedal 
Projects Offtce (http:l/www.darpa.millspo/). 

Program Manager for Chemical DemiUtarizatfon 
http:/lwww-pmcd.apgea.army.mlllindex.html 
Provides infonnmion on the Chemical Srbckpife Disprual Program, the Non-Stockpile Chemical Materiel 
Program, the Alternative Technologies Program, the Chemicol Stockpile Emergency Preparedness Pmgram, 
and the Cooperative Tlzreot Reduction Office, 

Joint Vaccine Acquisition Program 
http://www.Armymedicine.anny.rnilfjvap 
Home page of the Joint VacciNe Acqulsitl011 Program Office, providt!.~ program history, programmatic 
ill/ormation concerning the DoD efforts to produce 'ltlccin.es against biological war/are agents 

Joint Program Office for Biological DefellSf 
http://www.jpobd.net 
Home poge <J/IhfiJoin.l Prognzm OjfJCefor BiologiCill Dtifense. The rite i& cvmmJlybeing developed and will 
illl'lude fnjnrmotlon concerning tlce l)I)D biological dl'{ense acquisition pr&grams managed by theJofnt Program 
Manager for Biological Deje1ae to include enhanced detection systems, Hantl Held lmmunochrom(Jtograplric 
Assays (HHAs). the Joint Field Trials (JFTs). medical products QJ!d vaccines. 

NBC Industry Group 
bttp:/fwww .nbclndustrygro•p.com/ 
Home page of the NBC J!Ulwtry Gtoup, on llSSodation of organizatio11ssupporting NBC defuue, dcntertic 
preparednesf, aruf the Chemical Weapon$ Conwmtion. 

Anthrp: Vaccine Immunization Program 
bttp:/Jwww.antbrax.oscl.miL' 
Home page of the Deportment of Defense total fOtCe anlhrax vaccine imm11nization program. 
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Ofrree o1 fhe Special Assistant for Gulf War Dlness 
http;//www.gu!Rillk.osd.mil/ 
Offlckll website of the Speckll AuistliNfor GllifWrAr fllne:rs. The site prrwide11 injormatWn regardillg the 
findings of the off'!Ceun GulfWur 11/11~ rmd links trJ reklted ln{onm1tion. 

Monterey Institute of International Studies, Center for :'\ionprollferation Studies 
http://c:ns.mils.edu/ 
Website provirles links to original resetiTCh artd re8()1/rcer in 1U)11proliferatir:m. chemical aJtd bio/ogiC{lT 
turorism, and specific ngioMI nonproliferation regim~. 
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AnnexG 

Statement Regarding Chemical and Biological Defense Programs 
Involving Human Subjects 

The reporting requireuumt (50 USC 1523) for the annual report to Congress on the DoD 
Chemical and Biological Defense Program was modified by Section 1086 of the FY98 National 
Defense Authorization Act The amendment requires the following infon:notion: 

A description of any program involving the testing of biological 
or chemical agents on human sUbjects that was carried out by the 
Department of Defense during the period covered by the report, 
together with a detailed justification for the testing, a detailed 
explanation of the purposes of the testing, the chemical or 
biological agente tested, and the Secretary'~ certification that 
informed consent to the testing was obtained from each human 
subject in advance of the testing on that subject. 

Table F~l provides a sununary of prior and planned tests conducted by the Department 
of Defense, both directly or under contract. which involve the use of human subjeds for the 
testing of chemical or biological agents. In summary, there has been no such testing since 1969 
with biologica1 agents, since 1975 for chemical agents, and no testing is planned. 

Table F-1. SWilmary of Experiments and Stndie:s with Human Subjeets 
Involving tbe Use of Chemieal or Biological Agents 

November 25,1969 -
July 28, 1975 -

Slnce 1969/1975 

Human biological agent testing ended 
Human chemical agent testing ended 
No activities with hwnan subjects involving exposure to 
biolagical agents (since 1969) nor chemical agents 

(since I 975) have m:curred since testing ended 

The Department is in fuU compliance with the requirements of all laws regarding the use 
of human subjects involving chemical or biological agents. DoD is involved in no experi­
mentation or any o1her efforts whlch involve the exposure of human subjects to chemical or 
biological agents. 

As part of the DoD Chemical and Biological Defense Program. DoD requires the use of 
smaJJ quantities of chemical and biological agents in the research, development, test and evalu­
ation of detection, protection. and decontamination equipment and systems. Chemical and bio­
logical agents are also used in mtall qa.antities in training U.S. forces to operate in protective 
equipment and to operate detection and decontamination systems in a chemical or biological 
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environment. However, no research, development. test or evaluation involves the exposure of 
human subjects to chemical or biological agents. 

Medical chemical and biological defense programs involve the use ofhmnan subj&:ts in 
contrOlled clinical trials to test and evaluate the safety, immunogenicity, and other effects of 
medical products (drugs, vaccines, therapies, etc.) to protect against chemical and biological 
agents. The use of human subjects in these trials involves volunteers who have provided in­
formed consent. All use of human ~ects in these trials is in full compliance with the "Common 
Rule. .. Federal Policy for the Prolection of Human Subjects, Food and Drug Admini"stration 
(FDA} regulations, Federal Acquisition Regulations (FAR), DoD Directives lllld Instructions, 
and all other applicable laws, regulations. issuances, and requirements. No medical chemical or 
biological defense programs involving human subjects involves the exposure of these subjects to 
chemical or biological agents. 

While DoD conducted tests involving the exposlm of human subjects to chemical and 
biological agents in the past, all such tests and programs have been halted and disbanded. The 
United States fonnally renounced the "use oflethal biological agents and weapons, and all other 
methods of biological warfil.re" in National Security Decision 35, November 25, 1969. Human 
te11ting with lethal biological warfare agents was never done and testing with incapacitating 
biological warfare agents was ceased in 1969. The last human testing of chemlcal warfare agents 
occurred on July 25, 1975. Acting Secretary of Army Nonnan Augustine suspended testing of 
chemical compounds on human volunteers on July 28, 1975. 

Tests involving the exposure ofhuman subjects to chemical agents began in the 1940s 
and continued following World War li through the Cold War until the early 1970s. Such testing 
has been documented and reported to Congress. See for example, Department of Army, Inspec­
tor General Report, DAIG-IN 21-75, Use of Volunteers in Clremical Agent Research, March 
1976. In addition, there was extensive congressional testimony on this subject during 1975 and 
1976. DoD has not conducted any experimentation since that time involving the exposure of 
human subjects to chemical warfare agents. 
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AnnexH 

Congressional Reporting Requirement: 50 USC 1523 

Text of Public Law Mandating Report on The Department of Defense 
Chemical and Blot 'cal Defense Program 

Tide 50 oftbe U.S. Code, Sec. 1513. Anllll&l report on chemfcal and biological warfare defease 
Implemented by Public Law 103-160, The PY94 Nati~mar Defense A.11thorizati011 Act 

(a) Repo:.-t required 

The Secretary of Defense shall include in the annual report of the 
Gec:retary und.e~ section l.ll(e) of tit.le J.IJ, a report. on. ehemie&.l and 
biological warfare defense. The report s~ll aeeesa--

(1) the overall uadiness of the Armed Forc:es to fight in a cheunical­
biological warfare environment and shall describe steps t~n and planned 
to be taken to improve such readiness; and 

(2) requireaents for the chemical and biological warfare defense 
program, including requirements for training, detection, and protecti~ 
equipment, for m!!dicill prnphylaxis, and for treatment of Colsualtiea 
resulting from use of chemical or biological weapons. 

(b) Mattere to be inelwied 

The report shall include informatica on the following: 
(1) The quantities, e~l"scteri&t.ics, and capabilities of fielded 

chemical and biologiad defense equipment to lll$et ~artime and peaceti~~~e 
requirements for support of the Armed Forces, including individual 
protective items. 

(2) The status of research a~ development prcgroms, and acquisitioa 
programs, fo~: required improvel!',ents in chemical and biological defense 
equipment and medical treat~t, including an a$Sessment of the ability 
of the Department of Defense and the industrial base to meet those 
requirements. 

(3) Measures taken to ensure the integration of requirements for 
chemical and biological defense equipment and material among the Armed 
FO:Z:l:eS. 

{4) 'I'he status of nuclear, biological, and ChiJlllical (NBC) warfare 
defense training and xeadin~sa among the Armed Forces lll!d meaaureiJ being 
taken to include realistic nuclea:r, biological, an~ chernicl!ll 'tlill:z:fue 
simulation~ in war 9ames, battle simulations, and training exe~cia~s. 

{5) Measures taken to i~rove ove~all management and coordination of 
the chemical and biological defense p:rogram. 

(6) Problenm encountered in the chemical and biological wadare 
defense program during the past year and recOIII!Itflnded solutions to tbos.e 
prOblems fo~ which additional ~esources or actione by the Congress are 
required. 

{7) A description of the chernieal warfare defense preparations tbat 
have been and are b&ing und~rte~ by tha Department of Defense to 
addreru1 needs which may arise under article K of the Chemical We;tpons 
convention. 

(8) A summary of other preparations undertakep by the Department of 
Defense and the O.t:~-Site Inspection Agency to prepare for and to aasist in 
the implementation of the convention, including activities such as 
training for inspectors, pre~ation of defense installations for 
11\$pectiona under the convention \\lling the Defense Treaty Insp~ion 
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lleadin~aa P~ogram, provision of ch<ltlli<::d weapons detection equipment, ;and 
assistance in the safe tran~rtation. storage, and destruction of 
chemical weapons in other signatory natione to the ecnvention. 

(9) A description of illlY program involving the testing of biological or 
cherrioel agents on human subjects that was carried out by the Department of 
t>efense during the period cova;:-~d by the report, t.ogether with a detailed 
justification for the testing, a detailed expliUllltion of the put1)oses of 
the te~ting, ~he chemical or biological agents tested, and the Becratary•s 
certification that informed consent to the testing was obtained from each 
human subject in advance of the testing on that subject. 
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Annex I 

AAA v- Advanced Amphibious Assault Vehicle 
AAR - atkT llCrion (eport 
AARS- Advanced Airborne Radiac SyQem 
ABO- Agent of Biological Origin 
ACAA - Automatic Chemical Agent Alann 
ACADA • Automatic Chemical Agent Detector 
ACC - Ak Combat Command 
ACES- Air F~ Command Exercise Sy5tem 
Acb -acetylcholine 
ACOM- Atlantic Command 
ACPLA - agent containing particle per liter of air 
ACPM- Aircrew Protective Mask 
ACTO- Advanced Concept Technology 

Demoru;lration 
ADS - Area Dcl'llclion System 
AERP- Airerew Bye/Respiratory Protection 
AFIP- Anned Fortes Institute cfPII1hology 
AFMAN- Air Force Manual 
AFMS- Air Force Medical Setviee 
AFRRI- Armed Forces Radiobiology RClea!(:h 

Institut: 
AG- Australia Group 
AICPS- Advanced Intqmted Co!leetivc Protcotive 

System 
AIDET ~· Airmft In~rior Deteetor 
AIT- Aeromedical Isolation Team 
ALAD- Automatic Liquid Agent Detectnr 
ALSA- Air Land Sea Application 
AMAD- Automatic Mustard Agtnt Detec!or 
AMC- U.S. Anny Materiel Command 
AMEDDC&S - Amly Medical Department Center 

and School 
ANCOC - Adwnced NCO Coll!1e 
ANG- Air National Guard 
ANNDR-2- Portable dose-rate gammalbe.ta 

radiation rneter 
AN/VDR-13- Compact, digital whole body 

radiation meter 
APODS- Aerial Port ofDcbarkation 
ARNG- ArrnyNlllional Guard 
ARTEP- Anny Tlllining and 'Exerciae Plan 
ASA(AL T) -Assistant Secretary ofd!e Army for 

Acquisition, Logi5tics &. Technology 

ASBREM- Armed Setvices Biomedical Research 
Evaluation and Management 

ASCC- Air Smndardiution Coordinating 
Committee 

ASD(HA)- Assistant Secretary ofDdense for 
Health Affairs 

ASD(SOII.lC)- A~si!tant SocretaJy of Defense for 
Special Operations and Low-Intensity ponll.id: 

A TO- Advanced Technology Demol15tl'lltwn 
ATIFP- Antiterrorism Foret: Protection 
ATG -Afloat Training Group 
A TH - Airiranspmta'ole Hospital 
ATP- Adenosine Triphosphate 
ATSD(NCB)- Assi~nt to the Secreta!)' of 

Defense for Nuclear and Chemical and 
Biological Dmnsc Programs 

A TSO- Ability to Survive and Operate 
A VIB - Airtrew Unifomt Intcgr.m:d Battlefield 
AVIP - An!hm Vaccill1l Jmmuniz.ation Program 

-8-

B. anthracis- Bacillus antbracis (anthrax) 
B. mallei- Burldloldr:ria nwlki (glanders) 
BBS - Brigarle Battle Simulation 
BCI"P -Battle Command Tmining Center 
BD- biologics.! detector (also, biological defene) 
BOO - BattledresB Ovugannerrt 
BDU- Sattlcdtcss. Uniform 
BES - Budget Estimate Submission 
BG - Bacillus Globigii 
BIDS- Biological Integrated DeteCtion System 
BL- Biosafuty Level 
BNCOC- B.asi;:: Non-Commissioned Officer 

c.~o 

BOG- Board of Governors 
BoNT- Botulinum Neurotoxin 
BoNT/A- Botulinum Neurotoxin A 
BoNTIB- Botulinum Neurotoxin B 
BRP- Basic Research Plan 
BTN- below lhe neck 
BuCh"E- butyrykholinesteme 
BVOJGVO- blaekvinyl overbootlgre~n vinyl 

overboot 
BW- biological warfare 
BWC- Biological Weapons Convention 

!-! 
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BWD- Biological Warfan: I>efense 

-C-

CI- command, control, communication, comp11ter, 
and intelligence 

C. lmmetii- Coxicl/1 burnetii (Q fever) 
CA- Commodity Area 
CAA- Center for Army Analysis 
CAID - Chemical Activity/Depot 
CaE carbo;cylestcrasc 
CAM- Chemical Agent MDnitor (also, Commodity 

Area Manager) 
CAMEX - Computer Assisted Map Exercise 
CANA- Convulsant Antidote, Nerve Agent 

autoinjector 
CANE- Combined Arms in a Nuclear/Chemical 

EnviroltmCI1t 
CAPOS- Chemical Agent Point Den:ction System 
CARDS - Chemical Agent RtmOte Detection 

System 
CASTFOREM- Combined Arms and Support Task 

Fom: Evaluation MOOcl 
CatOx- cam lytic oxidation 
CA WM- Chemical Agcn1 Water Monitor 
CB- chemical and biological (alsa C'JB) 
CBAT- Chemical Biological Augmentation Team 
CBA WM- Olemical Biological Agtlnt Water 

Monitor 
CBD- chemical and biological def~:me 
CBDP- ChemicalJBiological Ddense Program 
CBIRF- Chemical Biologieallncident Resptmw 

Force 
CBIS- CB Individual Sampler 
CBM&S- Chemlcal!Biological Modeling & 

Simulatiao 
CBMS - chcmieal biological mass spectrometer 
CBNP- Chemical Biclogical Non-Pnlliferation 
CBPS- Chl!fllical Biolagical Protective Shelter 
CDR- Chemiul, Biological, and Radialogical 
CBR-D- Cl!cmieal, Bialogical, Radiological 

"'""" CBRNC- Chemical, Bioklgil:31, Radiological & 
Nuclear Countermeasures 

CIB·RRT- Chemical Biological Rapitl RC5panse 
T~m 

CBS- Corps. Battle Simulation 
CBSD - Chemical Biological Stand-off Detettor 
CBW -chemical and biological warlilre 
CCD- Camouflage, Concealment, and Deception 
CDC- Cen&ers for Disease CoDtrO! and Prevention 
CD-ROM- Cc!mpact Disk- Read Only Memmy 
CDTF- Chemical Defunse Training F~cility (at the 

U.S. Anny Chemical School) 
CEES- halfmustanl (2-ehloroeth.yl ethylsulfide) 
CEM- Concept Evaluation Model 

l-2 

CENTCOM- Central Command 
CESM- Chemical Environment Survivability Mask 
CESS- Chemical Environment Sutviwbi.lity Suit 
CFD- Computational Fluid Dynamics 
CFM - cubic feet per minute 
CFR -Code of Federal Regulations 
CHAMP- Cilemical!yfbUllcgi.cally Hardeaed Air 

Management Plant 
CHATH- CbemieallyJBiologically Hardened Air ·• 

Transportable HOSI)ital 
ChE -Cholinesterase 
CINC- Commander-in-Chief 

· CJNCCENT- Commander-in-ChiefCcotml 
Co-.d 

CINCP AC - COJlllTII!Ilder-in-ChiefPacific 
Command 

CJCS - Chairman of the J11int Chief of Staff 
CM - Chlomfonn-Methaool 

{also, consequence management) 
CMO- Central MASINT Office 
CMR- Chlorofonn-Methanol Residue 
CMTC - Combat Maneuver Trainins Cllnb:r 
CNS- C~tral Nervous System 
COBC -Chemical Officer Basic Course 
COMMZ- Coll'llmmications Zona 
COMPTUEX- Compt!Site Training Unit Exercise 
CONOPS -Concept of Operations 
CONUS - continental Untied States 
COTS - Commercial Off-tbe·Shelf 
CP- chemical protec:tive (also, collective 

protection, or counterproliferation) 
CPE- Collective Protection Equipment 
CPO - Chemical Prtrtcctive Overamnent 
CPRC - Counterprolifcration Review Council 
CPS- Collective Protection System 
CPU- Chemical Protective Undcrgannent 
CRDA- Cooperative Researdl & Develapmeat 

A""'"""' 
CRG - Compliance Review GroUp 
CSST- Chemical Casualty Site Team 
cr - Cllncentmion over time 
ere- Comba[TIIining Center 
CTR - Coopcr.r.tive Threat Reduction 
CTS - Ca&ualty Tllining S)'5lem 
CVC- Combat Vehicle Crewmen 
CVIP - Otemical Vision Implemematlon Plan 
CW - Chemical Warfare 
CWA-Chcmical Warfare Agent 
CWC -Chemical Weapons Convention 
CWCIWG- Chemical Weapons Con~lln 

Implementation Working Group 
CWDD- Chemical Warfare Directional Detector 

(ANIKAS·lA) 
CWICS- Chemical Weapon& Interior CompiiTtmellt 
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DAB- IkfeMc Acquisition Board 
DAP ~ Dec.antaminating Appuatus 'Portable 
DARPA- Defense Advanced Research 'Projects 

Agency 
DATSD (CBD) - Deputy Assistant to the Secretary 

of Defense for Chemical!Biological Defense 
DCSOPS- U.S. Army Deputy Chief of Staff for 

Operations 
DDK&E- DirecttJr, Defense Research and 

Enginuring 
DEA - Data Exchange Agreement 
DEPMEDS- Oepioy;.blc Medical Systems 
DEST- Domestic Emergency'RcBponse Team 
DLA - Def~:~~se Logi!ltics Agency 
DMMP - Di111!:thyl Methyl Phosphonate 
DNA- Oeoxytibcnucleic Acid 
DNBI- Di:roase and Non-Battle Injmy 
DoD -Department ofDcfcnse 
DoE- Department ofEnergy 
DPE- Demilitariution Protective Ensemble 
DPG - Defense Planning Guidance; Alw Dugway 

Proving Grounds 
DRB -Defense Review Board (Iilia, Defense 

Resonrces Board, or Division Ready Brigade) 
DRI- Defense Rcfonn Initiative 
DS2 - Decontamination Solution 2 
DSCP- Defense Sllpply Center Philadelphia 
DSO- Defense Scienees Off tee 

DTO- Defense Technology Objective 
DT AP - Defense Technology Area. Plan 
DTIRP- Defense Tcehnical Inspection Readiness 

Propm 
DTLOMS- Doctrine, Tnining, Leader 

Developmtnt. Organization, Materia\, and 
Soldier/Personnel 

DTO - Defense Technology Objective 
OO:fOT- developmen!llfoperati.ooal ta&ting 
DTRA- Defense Threa1 Redw:lion Agency 
DTRA(CB) -Defense Threat Reduction Agency's 

Chemical and Biological Defense Directomte 

-E­
E. coli- Escherichia C{)]i 
ECBC- Edgewood Chemical & Biological Center 
ECV ~ E:xpll\dcd Capacity Vehicle. 
ED - ethyl diehlomrsine 
EEE- Ea&tem Equine Encepbalnmyefitis 
EEG- e!cctroeneephalographie 
ELISA- Eneyme-Linked Immunosorbent Assay 
EMD - Engineering and Manufacturing 

Development 
'ENCOMPASS - Enhancai Conse(\UCllct 

Managemcmt Planning and Support System 
EOD- Explosive Ordnance Disposal 

EUCOM ~European Command 
_,._ 

Fl ~Fraction l 
FI-V- Fraction 1 • ''V" Antigen 
Fab- Fragment Antigen Binding 
FAR- Fcderttl Acquisition Regulations 
Fe Fragment Crystallizable 
FC'OC- Ficld Management of Chemica.! and 

Biological Casua\tie1 Course 
FDA- Food and Drug Admlnbtration 
FDTE- Fon:e Development Testing and 

Experimentation 
FEST - Foreign Emergency Re.spmt5C T earn 
FLEETEX - Fleet Exercise 
PM - Field Manual 
FORCEM- Force Evaluation Model 
FR- flame resistance 
FUE - First Unit Equipped 
FY - fisa~l year 
FY99- Fistal Year 1999 
FYDP- Future Years Dd'ense Pllll1 

-G-

GA- ta'oun, a nerve agent 
GAO- General Accounting Office 
GB- sarin ,II nerve agent 
GC -gas chromatogr&phy 
OD- soman, a nerve agent 
OF- a nerve agent 
GMP- Good Mam~facturing Practice 
OPFU -Gas 'Particutate Filter Unit 
GPRA - Govmunent Performance and Results Act 

-H-

HAZWARN- NBC Hu.ardous Warning System 
HAZWOPR- Hazardous Waste Operations and 

Emergency Response 
hBuChE- Human Bunylcbclintsteme 
hCsE- HU!IWl Carboxylestcrase 
HD - sulfurlTIUSiard, a blister agent 
HEP A- high efficiency particuktc 
HHA- Hand Held Jmmunochromatographic Asays 
HMMWV- High Mobility Multipurpose Wl\ccled 

Vehicle 
HN -Host Nttklu 
HSCIY A - Human Systems Program Office 
HT A - high thn:at area 

-l-

IB AD- Intl.!rim Biological Agent Detector 
IBMC - Industrial Base Maintenant1: Conm.ct 
ICAD -Individual C:n:mical Agent Detectxlr 
ICAM- Improved Chemical Agent Detector 
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ICDS- Irnpro~ Chemical Dete«ion System 
IDLH- Immediate Danger to Ufe and Health 
lEG- Information Excbange Group 
lET -Initial Entry Training 
JL -lnterleuldn 
IL CBDWS- In-Line Chemical Biological Defense 

Water System 
IM - intnl.musculiiT 
IMS - Ion Mobility Speetroscopy 
IND - Investigational New Drug 
IP - intraperitoneal 
IPDS- Improved (chemic&!) Point Detertion 

Sy<ton 
lPE- Individual Protective Equipment 
IPT -Integrated Prod:uct Team 
IR&D- Independent Research & Development 
IR-LIDAR -Infrared Light Detection and Ranging 
IS - Instrumentation System 
lSD -Individual Soldier Ddcetor 
!TAP -Improved Toxicological Agent Protective 

Ensemble 
ITS- Individual Training Standard 
IVD -Individual Vapor Detector 

~ 

JA WG -Joint Assessment WiJrking Group 

JBPDS- Joint Biological Point Detection System 
mREWS- Joint Biological Remote Early Warning 

System 
ffiSDS- Joint Biological Standoff Detection 

Sy<ton 
mUD- Joint Biological Universal DetectOr 
JCAD - Joint O!emieal Agent Detector 
JCBAWM- Joint Chemical Biological Agent 

Water Monitor 
JCBUD- Joint Chemical and Biological Universal 

Detector 
JCHEMRA TES - JoiDt Chemica.\ Defense 

Equipment Consumption Rates 
JCPE- Joint Collective Pwccetion Equipment 
JCRS - Joirlt Canteen Refill Sys;tcm 
JCS - Joint Chiefs of Staff 
JFIRE - Joint CB Protectiv~ Firefighter Suit 
JFOC - Joint Future Operational Capabilities 
JFT- Joint Field Trail 
JLAS - Joint Land, Aerospace, and Sea Simulation 
JMAR- JDint Medical Amt Reposi!Oly 
JMCBDRP -Joint Medical Chemica.! and 

Biological Defense hseareh Program 
JMCDRP- Joint Medical Chemical Defenst 

Research Program 
JMNS -Joint Mission Need Statement 
JMRR - Joint Monthly Readiness Review 
JNBCDB -Joint NBC Defense Board 

I-4 

JORD- Joint Operatioml Requirements Document 
JPACE- Joint Protective Aircrew Ememble 
JPO-BD- Joint Program Office for Biological 

!)of.., 

JRCAB- Joint Readiness Cliniul Advisory Boa:td 
JRTC- Joint Readine$$ Training Center 
JSA - Joint Service Agreement 
JSAM -Joint Service Aviation Mask 
JSCBIS - U!int Service Chemical Biological 

Infonnation System 
JSGPM- Joint Service General Purpose Mask 
JSIG - Joint Smic: Integration Group 
JSIMS - Joint Simulation System 
JSLIST -Joint Service Lightweight Integrated 

T eclmology (individ.U!I protection) 
lSLNBCRS -Joint Service Light NBC 

Reconnaissance System 
JSLSCAD - Joint Servite Lightweight Stand-off 

Chemical Agent Detector 
JSMG - Joint Service Materiel Group 
JSMLT -Joint service Mask Leakage Tester 
JSNBCilS - Joint Service NBC Rcconnalssailee 

syu~ 

JSTPCBD- Joillt Science and Tecbnology Panel 
for Chemkai/Bio!ogical Defenst 

JSWILD- Joint Service Warning and Identification 
L!DAR Detector 

JTASC -Joint Training and Analysi& Center 
JTAV -Joint Twl Asset Visibility 
ITC- Joint T 'Cllining CollllCil 
ITCG - Joint Technology Coorrlinating Group 
IrCOPS - Joint Trllllsportable Collc::tiw 

Protection System 
.JTF -Joint Task Foree 
lTPCBD -Joint Technology Panel for Chemical 

and Biological Defense 
JV AP- Joint Vaccine Acquisition Program 
1W ARN- Jcint Waminj and Reporting Network 
JWFC -Joilrt Wartighling Center 
JWSTP -Joint Warfighting S & T Plan 

-L-
L-lewisite, a vesicanr agent 
LAM- Louisiana Maneuvers 
LCBPG- Lightwcighl: CB Protective Gamrent 
LDw- Median Le:thal Dose 
LDS- Lightweizht Decontllmination System 
LHA- general purpcte amphibious !WIU!t ship 
urn- general pwposo amphibious assault ship 

(witb intMU.l dock) 
UDAR- Light Detection A1td Ranging 
LLC -limited liability corpotation 
llR- Low Level Radiological 
LMS - Light\llcigbt Multipurpose Shelter 
LNJ3CRS - Light NBC Reconnaissance S}'lltetn 



-j 
LIUSSDS- Long-Range Biological Stllnd-off 

Deteetion System. 
LSCAD- Lightweigbl Smnd-off Chemical Ag~t 

D<'""" 
LSCD- Laser Stand-off Oiemical Detector 
LSD -landing ship, dock 
LSP - Logistics Support Plan 
LWRS- Lighlweigb! Reconnaissa:nce System 

-M-

M&S - Modeling and Simulation 
M&S CA- Modeling and Simulation commodity 

Are• 
M&S R&D- Modeling and Simulation Research 

&nd Development 
MAGTF- Marine Air Gmuru:l Tl!osk Farce 
MAlCOM - Major Cnmmand 
MALDI- Matrix-Assisted Laser Desorption 

Ionization 
MANAA- Medical Aerosolized Nerve Agent 

AntidDte 
MANSCEN- Maneuver Suppon Ct:t!ter 
MANTECH- Manufacturing. Techru!logy 
MASINT- Meawre• &. Sigm.tureslnte!ligem:e 
MBDRP - Medical Biological Defense Reseueh 

Prosnun 
MCBAT- Medical Chcm-Bio Advisory Team 

· MCBC - Management of Chtmical and Biological 
Casualties Courne 

MCPE- Modular Colle{:tive Prott~tion Symm 
MCU-2AIP -a chemical protective mask 
MCWP- Marine Ctlrps Warfighting Publication 
MD- methyl dichloraninc 
MDS - Modular D~nlil.mination System 
MED- Medical 
MEIR- Medical Eff~ts of Ionizing Radiation 
METL- Mission Essential Task List 
metl., tbrA- methionine biosynthesis 
MEU- MiUinc Expeditionary Unit 
MFR- Multi-Function Radiae Set 
MICAO - Multipwpcsc lnttgrated Chemical Agent 

Detector 
MIL STD- Military Standard 
MLRS - Multiple l...aun<lh Rocket System. 
MNDRP- Medical Nuclear Defense Research 

Prognom 
MNS - Mission Needs Statement 
MOE- Measure of Effectiveness 
MOP- Memorandum ofJ>ol!ey 
MOPP - Mission Oriented Protcctiw: Posture 
MOS- Military Occupational Speciali!lt 
MOU- Memorandum of Understanding 
MPH - miles per hour 
MPs - Mission Perfonnance Standard (also. 

Multipurpoo: Protective Sock) 

MPSP- Medic$! Program Sub-Panel 
MRMC-Medical Rtsmeh a'l\d Ml!.ttlriti 

Command 
MS - Ma5s Spectrometry 
MTW - Mitior Theater War 
MULO- Mul!i·pWJiose Overboot 
mutE- murein biosynthesis 

-N-
NAADS- Nerve Agent Antidote DelNery System 
NAAG-NATO Army Armaments Group 
NAAK - Nerve Agent Antidote Kit 
NAAS- Nerve Agent Antidote System 
NAPP - Nerve Agent Pyridostigmine Pretreatment 
NATO- North Atlantic Treaty Organization 
NBC- Nuclear, Biologiea1, and Chemical 
lii"BCDT-NBC Defense Training 
1\'BC-E- nuclear, biological, and chemical· 

environment 
NBCRS - NBC Rcl:onnaissanee System (Fox 

Vehicle) 
NBCWP- NBC Defense Intctserv:ice Working 

Porty 
NCO- Non-Commissioned Officer 
NDA - New Drug Application 
NDl- Non-Developmental item 
NEPMU- Navy Environmental and Preventative 

Medicine Unit 
NFPA- National Flre Protection Agency 
NGIC ~ Natiotu~l Ground Intellipce Center 
NICP- Natiorud Inventory Control Points 
NIEX - No-Notice lntetOperability Exercise 
NIH - National lnstinrte of Health 
NO -nitric oxide 
NSN- National Stock Number 
:t-.'TA- Novel Tltteat Agent 
NTC - Nationall raining Center 
NWP- Naval Wrirc Publication 

-0-

OAC- Offieer Advance Course 
OBC - Officer Basic Course 
OG -Ovelgannent 
O&M - ()pllrations & Maintenance 
OPCW - Organization for the Prohibition of 

Chemical Weapons (in The Hague) 
OPR -Office of Primary Responsibility 
ORD -Operational RJ:quiromcnts Document 
OSD -om~ of !he Secretary of Defense 
OSMJ- oximeter instnunelll: 
OTSG- Office of the Surgeon General 

_,_ 
PJI ~'Pre-Planned Program Improvermnt 
PACAF- Pacific Command 
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P ACOM - PacifiC Olmrnand 
PAM - Preventative and Aero.spaee Mcdici11c 
PATS -Protective Assessment Test System 
PB- President's Budget 
PCPS- Portable CoUcctivc Protection System 
PCR- polyrrterase chain reaction 
PD- phenyl dichloraainc 
PDDA- Power Driven Decontamination Appantus 
PDM - Program Decision Memorandum 
PDRR - Progrnm DefinitiGJ\ and Risk Reduction 
PE - Program Elcmc:nt 
PF- Positive Foree Exercise 
PICS - Penonal Icc Cooling System 
PIP- Product Improvement Program 
PL Jl}). I 50- Public Law 1G3·160, The National 

DefeJU;e Authorization Act ofFY94 
PMCD- Program Mrurngerfur Clwmica! 

Demilitarization 
PMO -Product Management Office 
POL - petroleum. oil, and hlbricant 
POM- Program Objectives Mcmormdum 
PQS- Peolonnel Qualification 
PR- Positive Response ExerciK 
PRG - Program Review Group 
PROFIS- Medical NBC Professional Filler Course 
PSA - Jlressure Swing Adsorption 

..Q­

QDR - Quadrennial Review 
QNFT - Quantitatiw fit testing 
QRR - Qualitatiw Researcb Requirements 
QST AG - Quadripartite Standatdiution Agreement 
QWG- Quadripartite Working Group 

-R-
RBC·AchE- red blood cell acetyfchol:inmm.sc 
R&D- Research and Development 
RDA- Research, Devclopinent, and Acquisition 
ROTE (Also, liDT &E)- Research, Development, 

Test and Evaluation 
RestOps- Restoration of Operations 
RMC- Regional Metiical Commands 
RSCAAL- Remote Sensing Chemical Agem Alarm 
RST A - Rcconnai!!.!anu, Sur."eillanct, and Target 

Aequillition 
RTJ>- Readiness Training Plan 
rTSP- Reactive Topieal Skin Protectant 
RW - mdiologital/nuclear warfare 

...... 
S&T- Science&. T<:chnology Base 
SACPS - Sclcctl:d Ares Collective Protection .,_ 
SAF- Semi--Automated Forces 
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SAFEGUARD- Scanning Airborne Fourier 
Emission for Gaseous Uhraspcctral Analysis 
and Radiometric Detmion 

SAG- Study Advisory Group 
SALAD - Shipboard Alltomatic LiqUid Agent 

Delector 
Saratoga - a CB protective overgarment 
SAT - Systems Approach to Training 
SAW - Surface Acoustic Wave 
SBA - Simulation Baled Acquisition 
SBCCOM- Solider, Biological and Chemical 

Command {U.S. Army) 
SCALP - Suit Conlllmirmtion A voidarn:t: Liquid 

Proa::ction 
SCAMP - Shipboard Chemical Agent Monilol 

Portable 
SCPE- Simplified Collective Protecive Equipment 
SCUD- surface-.tt~osurface misSJ1e system 
SD- StaruklffDctcctor 
SDI ASM - Stand-.offOetector for Annor System 

Modemization 
SDK- Skin Decontamination Kit 
SDS - Sorhent Decon System 
SE - staphylococcal enterotoKin& 
SEA - Staphylococcal Enterotoxin A 
SEB - Stapltylococcal Enterotoxin B 
SOXA- Air Force Surgeon General 
SMART ..CS- Spc:cial Medical Augmentation 

Re:ipons= Team-CiwmicaLIBiological 
SMART·PM- Special Medical Augmentation 

Response Team· Preventative Medicine 
SNCO- Staff·Noncommissioned Ofticer 
SOF- Specilll Opemtions Fortes 
SOFCAS- Special Operation Forces Chemical 

Agent Detector 
SOl- School of Infantry 
SOIUC - Special Operations and JAw Intensity 

Ctlnflict 
SOMCBD- Special Operations Modular CB 

DotWo• 
SORTS- Status ofResouroes and Training System 
SPOD- Seaport ofDebarkation 
SRT- Svecialty Respomc Team 
S& T -Science & T eclmology 
ST ANAG- standard ag=ment 
STB - Supertroi)ieal Bleach 
STEPO- Self.COntained Toxic Environment 

Prntectivc Outfit 
STEPO·I -Interim Self .contained Toxic 

Environment Prolcctivc: Outfit 
STO- Sciem;e and Technology Objective 
STRAC- Standards in Training Commission 
STS - Specialty Training Standard 



I 

-T­

T AA -Total Army Analysis 
TACWAR-T~~~W~ 

TAP - T axicological Agent 'Protective bOOts and 
gloves 

TARA- Technology Area Review and Assessment 
T AV -Tom! Asset Visibility 
TB- Technical Bulletin 
TBM- Transportation ofBiomedical Materials 
TDA -table of distribution 'and at!owancea 
TED- Troop Equivalent Dose 
TEMPER- Tent Extendable Modular Personnel 
TEU- T echnica! Esctln Unit 
TIC- Toxie Industrial Chemical 
TIM -toxic industrial material 
TSA- Tlllnsition State Analogue 
TSG - The Surgeon General 
TSP- Topical Si::in PTO!ectant 
TSWG- Technical Suppon Worlting Group 

-U­
UAV- Unmanned Aeriltl Vehicle 
UDP -Unit Deployment Jtrogram 
UN- United Nations 
UNSCOM - United Nati011s Special Commission 
USA- United States AITllY 
USACHPPM - United Statl!s Army Center for 

Health Promotion and Preventive Medicine 
USACMLS- US Army Chemical Schnol 
USAF - United States Air Force 
USAMEDDC&S- U.S. AnnyMedical Department 

Center and School 
USAMMA- U.S. Anny Medical M&leriel Agency 
USAMMDA- U.S. Army Medical 'Materiel 

Development Activity 
USAMRJCD- U.S. Army Medica.! Reuarch 

Institute of Chemical Defense 
USAMRJID- U.S. ArrcyMtdiQ! Reseatch 

Institute of Infectious Di~s 
USAMRMC- U.S. Army Medical Research and 

Materiel Command 

AtTDn_wm and AbbreM'IItions 

USANCA- United Smtes Arrey Nuclear and 
Chemical Agency 

USAR- US Anny Reserve 
USC- United Stares Code 
USD(A&T)- Undersecretary of Defense 

(Acquisiti<ln and Technology) 
USFK- U.S. Forca;, Korea 
USG- Ur.itcd States Government 
USMC - United States Marines Corps 
USN- United States Navy 
USUHS - Uniformed Services University of !he 

Hea\~h St.icn«s 
liTC- Unit Type Corle 

-V-
VCA- Voice Commnnirotion Adapter 
VCSA- Vice Chief.of..SUffnftheAmry 
VEE_ Venezuelan equine encephalomyelitii 
VIC- Vector-In·Command 
VIG- Vaccinia Immune Globulin 
VLSTRACK- Vapor, Liquid, and Solid Tucking 

Model 
VPU- Vapor Pro~ve Undergarment 
VfC- Video Teleconfen:m:e 
V&V- verification and validation 
WS- Vehicles, Vans and Shelters 
VX- a nme agent 

.JN­
WCF- Working Capita! Fund 
WEE - W emm Equine Entq>balcmyelitis. 
WG- WGTking Group 
WMD- weapons ofmassdestJUction 
WRAJR- Walter Reed Anny Institute ofR.eseaNh 
WRM -war reserve materiel 
WRSI- War Rc&efVCS SccoOOary items 

-Y-

y pestis- 1-ersiuil Ptstis (Plague) 
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Surveillance for Adverse Events Associated witt\ 
Anthrax Vaccination- U.S. Department of Defense. 1998-2000 

Concerns about the potential use of anthrax as a biologic weapon prompted the U.S. 
Department of Defense (DoD) to announce on December 15, 1997, anthrax vaccination 
of all U.S. military personnel. This effort is coordinated by the Anthrax Vaccine Immuni­
zation Program (AVIPl. AVIP plans a phased vaccination process to achieve total force 
protection against anthrax by 2004. The current phase of implementation includes vac­
cination of all service members and mission-essential DoD civilian employees assigned 
or deployed to high-threat areas. On the basis of program monitoring, as of April12, 
2000, 425,976 service members had received 1,620,793 doses of anthrax vaccine 
adsorbed (AVA) (Bioport,lnc.,* lansing, Michigan). Some service members have cited 
concerns about vaccine safety and efficacy in their decision to refuse vaccination, de­
spite the possibility of administrative or disciplinary actions. To assess anthrax vaccina­
tion safety, DoD has conducted surveys of vaccinated personnel. This report describes 
three completed or ongoing surveys ( 1 ). The findings indicate that rates of local reac­
tions were higher in women than men and that no patterns of unexpected local or sys­
temic adverse events have been identified. 

Survey of Self-Reported Reactions to AVA. U.S. Forces. Korea 
At one of the largest vaccination sites for United States Forces, Korea, a mandatory, 

self-administered prevaccination questionnaire was used to obtain data on health status 
(including pregnancy, ·.t appl'lcable), medication use, and react"1onstothe prev'1ous dose 
of AVA. The questionnaire was designed to record service members' concerns about 
AVA and their reports of adverse events (i.e., a medical condition following vaccination 
that could be related to the vaccine) to promote risk communication between health­
care providers and service members. Data from 6879 questionnaires completed during 
September-October 1998 were reviewed_ Approximately 37% (2531 of 6879) of re­
spondents were service members receiving their first dose; records were analyzed for 
4348 {63%) service members who already had received and could comment on their 
first {2427) or second (1921) vaccine doses. 

•Use of trade names and commercial sources is for identification only and does not imply 
endorsement by CDC or the U.S. Department of Health and Human Services. 

U.S. DEPARTMENT OF HEALTH 81 HUMAN SERVICES 
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Female seiVice members reported higher rates of reactions to the previous dose of 
vaccine, regardless of the time period after vaccination {Figure 1), for both men and 
women, most reported that events were localized, minor, self-limited, and did not lead to 
impaired work performance, lost work time beyond that required to seek care, and/or a 
clinic visit or hospitalization. After the first or second dose, 82 (1.9%) of 4348 reported 
that their work performance had been limited to some extent or that they were placed on 
limited duty, 13 (0.3%} reported 2:1 day lost from work, 21{0-.5%} consulted a clinic for 
evaluation, and one (0.02%) required hospitalization for an injection site reaction. 

Tripier Army Medical Center Survey of AVA Safety 
Tripier Army Medical Center, Honolulu, Hawaii, assessed the frequency and nature of 

AVA adverse events in a cohort of 603 U.S. military health-care workers in the Korea 
Medical Augmentee Program. These personnel began receiving anthrax vaccination 
during September 1998. A self·administered questionnaire was used to collect data 
prospectively for systemic reactions. Data on local reactions were collected retrospec­
tively for the first three doses and prospectively for the remaining doses. Persons re­
sponded to questions on symptoms, signs, time taken off from duty, hospitalizations, and 
medical visits. Medical records were reviewed and information was obtained from health­
care providers about participants who sought medical care, missed one or more work 
shifts, or had any reaction that might exempt them from further vaccination. Data 

FIGURE 1. Self·reported reactions to anthrax vaccine- United States Forces, Korea, 
September-October 1998 
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collection up to the fourth AVA dose of the six~dose initial series was complete for 479 
{79.4%) of 603 persons. Of the remaining 124 {20.6%), 11 were not vaccinated because 
of pregnancy, four were exempted from the survey for medical reasons. and the rest 
were lost to follow-up primarily because of reassignment. 

After the first anthrax dose, 47 !7.9%) of 595 reported seeking medical advice and/or 
taking time off work for a complaint {e.g., muscle or joint aches. headache, or fatigue); 
after the second dose, 30 (5.1%) of 585; after the third dose. 16 (3.0%) of 536; and after 
the fourth dose, 17 (3.1%) of 536. 

Vaccine Adverse Events Reporting System {VAERS) 
DoD uses the CDC and Food and Drug Administration (FDA) Form VAERS~1 to report 

events potentially related to any vaccination to VAERS and to each military service's 
disease reporting system. VAERS reports related to anthrax vaccinations are consoli~ 
dated for AVIP by the Defense Medical Surveillance System. As of April 7, 2000, 428 
VAERS~1 reports had been received through DoD. Of these, 311 (72.7%) concerned 
systemic reactions, 78 (18.2%)were reports on mild or moderate local reactions, and 39 
(9.1%) were for large or complicated local reactions. Thirty-six (8.4%) reactions met the 
DoD mandatory reporting criteria (i.e., hospitalization and/or time off duty >24 hours!. 
None were related to suspected vaccine lot contamination. 

A panel of civilian scientific and medical experts established by the U.S. Department 
of Heatth and Human Services at DoD's request reviewed all VAERS~1 reports, including 
those reported directly to FDA or CDC. As of March 21,2000, the panel has not identified 
any unexpected patterns of adverse events among 674 reports reviewed. 
Reported by: PA Sa to. MD, M Ryan,. MD, GC Gray, MD. Naval Health Res98rch Center; San Diego. 
California. KJ Hoffman, MD, CN Costello, MD, United States Forces, Korea. GM Wassermann, 
MD, Tripier Army Medical Center; Honolulu, H!JWBii. MV Rubertone, MD, SA Stanek, DO, US 
Army Center for Health Promor!on and Preventive Medicine, Aberdtum Proving Grounds, 
Maryland. JD Grabenstflin, PhD, Anthrax Vaccine Immunization Program Agency, Office of tha 
Army Surgeon General, Falls Church, Virginia. JR Riddle, DVM. D Trump, MD, Offlca of the 
Assistant Secretary of Defense. US Dept of Defense, Washington. DC. 

Editorial Note: Anthrax is considered a biologic weapons threat because of its stability 
in spore form, its ease of culture. the absence of natural immunity in industrialized 
nations, and severity of infection in its gastrointestinal and inhalational forms. If untreated, 
the case~fatality rate of inhaled anthrax exceeds 80% (2,3 ). 

At least seven nations are suspected to have actively pursued biologic weapons 
programs {3.,4). Anthrax also has been used at least once by terrorist groups (3,4 ). U.S. 
service members deployed to future military confrontations may be at risk for attack by 
biologic warfare agents. The DoD, through the AVIP. seeks to reduce these threats. 

Human anthrax vaccine was licensed by FDA in 1970 as a six~dose primary series 
with annual boosters. It is an aluminum hydroxide-adsorbed, cell~free, noninfectious 
vaccine prepared from a noncapsulating, nonproteolytic anthrax strain. Licensing was 
based on safety data, the results of a controlled efficacy trial, and observational data 
documenting substantial protection against anthrax (5,6 ). Studies in nonhuman primates 
also have documented protection (7). The safety and efficacy of this vaccine was 
affirmed by an independent advisory panel in 1985 (5). 

This mandatory vaccination program has posed substantial challenges to DoD. Some 
service members are reluctant to be vaccinated because of concern about 
adverse events. These concerns may be heightened by the number of doses required 
and by allegations linking vaccination with illnesses in Gulf War veterans. Conversely, 
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some service members may not report adverse events after vaccination because of 
concerns that they will not be able to complete the vaccination series, thereby limiting 
career advancement options. 

The findings in this report provide information on rates of Jocat and systemic adverse 
events occurring after anthrax vaccination was delivered as part of a routine program 
rather than in clinical trials, The findings suggest that rates of local reactions were higher 
in women than men and that no patterns of unexpected local or systemic adverse events 
have been identified. Reasons for the higher rates in women are unknown. 

The studies reported here are subject to several methodologic !imitations, including 
sample size, the power to detect rare adverse events, Joss to follow-up, and exemption of 
vaccine recipients with previous adverse events. For example, in the U.S. forces, Korea, 
study, any service members medically deferred after a previous AVA dose would have 
been missed bythesurvey;therefore, advarseevents may have been underreported. In 
the Tripier survey, data were collected retrospectively for the first three doses and then 
prospectively, potentially resulting in recall or observational bias. In addition, in the Tripier 
survey, the absence of an unvaccinated control group limited the ability to assess an 
a&$\Xiation of adverse events with anthrax vaccination. The studies were not designed 
to detect or quantify chronic or long-term adverse events. 

Ongoing activities at DoD, CDC, and FDA are targeted toward improving methods to 
communicate the benefits and risks for vaccination, enhancing surveillance for vaccine 
adverse events, and continuing to monitor the safety of the program. These interven~ 
tions may be useful to enhance A VIP. 

Risk-communication programs, such as the one in U.S. Forces, Korea, encourage a 
positive and supportive patient-provider relationship. Surveillance through the VAERS 
system to detect signals of potential adverse events followed by epidemiologic investi~ 
gations to evaluate these signals remains important. Potential methodologies for moni­
toring safety include comparing vaccinated and unvaccinated groups or comparing 
groups shortly after vaccination with groups whose vaccinations were more distal. 

Pilot studies have evaluated intramuscular vaccine administration to reduce rates of 
local adverse events. Additional studies are planned to expand these data and to deter­
mine whether the number of doses required in the primary vaccination series ean be 
reduced while maintaining immunogenicity and protection. 

AVIP maintains a World-Wide Web site (http://wwW.anthrax.osd.mil)1 with informa­
tion on the program and electronic mail access to AVJP staff. A toll-free information line 
for inquiries from health-care providers. service members, and the public also is 
available (telephone 1877] 438-8222). 
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Serogroup W~135 Meningococcal Disease Among Travelers 
Returning From Saudi Arabia- United States, 2000 

On April 9, 2000, CDC was notified by national public health agencies in several 
European countries of cases of serogroup W-135 meningococcal disease among pil­
grims returning from the Hajj in Mecca and their close contacts. As of April20, 2000, the 
New York City Department of Health had reported three cases of serogroup W-135 
meningococcal disease in the United States. 

One patient was a returning pilgrim who had been vaccinated with the meningococ­
cal quadrivalent polysaccharide vaccine, and one was a household contact of a returning 
pilgrim. The third patient did not participate in the Hajj and had no household or other 
close contacts who had traveled to Mecca; however, 5 days before illness onset the 
patient may have interacted with returning pilgrims or their families. The three patients 
had no identified shared contacts or associations. Two patients had isolation of serogroup 
W-135 Neisseria meningitidis from the blood; in the third patient, the pathogen was 
isolated from joint fluid. Serogroup classification of the first two isolates has been con­
firmed as W-135 at CDC; both isolates ware subserotype P1.5,2 by PorA gene sequenc­
ing. Multilocus enzyme electrophoresis typing results are pending. These are the only 
cases identified among the 11,000 pilgrims reported to have traveled from the United 
States to Saudi Arabia for this year's Hajj, which concluded on March 17. No deaths from 
W-135 meningococcal disease have been reported among pilgrims returning to the 
United States. 
Reported by: A Fine, MO, M LByton, MO, New York City Dept of Health; A Hakim, Msimonides 
Medical Center. New Yor* City. P Smith, MD, New York State Dept of Health. Dlv of Applied 
Public Health Training. Epidemiology Program Office: Meningitis and Special Pathogens Sr. 
Div of Bacterial and Mycotic Diseases, National Center for Infectious Diseases; and EJS 
officers. CDC. 

Editorial Note: As of April20, 2000, 40 cases of serogroup W-135 meningococcat disease 
among Hajj pilgrims or their cfose contacts have been reported to the World Health 
Organization by national health authorities in the United Kingdom, France, the 
Netherlands, and Oman ( 1 ). Jn addition, 199 cases of meningococcal disease were 
reported from Saudi Arabia, including 30 of serogroup W-135 and 55 of serogroup A. 
This is the largest recorded outbreak ofserogroup W-135 meningococcal disease.ln the 
United States, W-135 accounts for 3%-4% of meningococcal disease (2) and previously 
has not been associated with an outbreak. Meningococcal disease most commonly is 
manifested as bacteremia or meningitis but can present as septic arthritis or pneumonia. 

Prompted by a serogroup A meningococcal disease outbreak associated with the 
1987 Hajj !3,4 ), Saudi Arabia began to require meningococcal vaccine for all entering 
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CDR Eugene de Lara 
Deployment Health Support Directorate 
Office of the Deputy Assis1ant Secretary of Defense 
Four Skyline Place 
5113 Leesburg Pike, Suite 901 
Falls Church, VA 22193 

Dear Eugene, 

CMA T Control II: 

2002304-0000016 

I have enclosed a CD that contains all the presentations from the Anthrax Vaccine Research 
Program's Investigator's Conference. The files should be well organized and clearly identified, 
and I hope you won't have any trouble locating the information that you need for your 
presentation. Let me know if there is any supplemental information that I can get you. 
Additionally, I have enclosed a zip disc with my • Anthrax University' presentation that provides 
an overview of the CDC program. 

I can't tell you what a pleasure it was to meet you. I am so very grateful to you for inviting me 
to the pharmacy conference and having me seated at that table! It was such an enjoyable 
evening, and I will remember all of the nice, helpful people that I had the privilege of meeting. 
You should know that I now have a meeting with the dean of Mercer's school of pharmacy on 
Friday morning. You really did not have to go out of your way like you did to introduce me to 
so many pharmacy officers, but I am truly geateful for all that you did. In fact, I have the 
pharmacy coin sitting on my keyboard as a reminder of where I'm going. One day, 1 hope to be 
working along side you in Navy pharmacy, only several ranks below of course. 

As always, I look forward to seeing you again and to working with you many thnes in the future. 
All the very best to you and your fiunily. 

Most sincerely, 

\ 
LTJG Jennifer di Pietra 
Epidemiologist, US Public Health Service 
Anthrax Vaccine Research Program 
Centers for Disease Control and Prevention 
1600 Clifton Road NE, MS DO! 
Atlanta, GA 30333 
Phone: (404) 639-2476 
Fax: (404) 639-1144 
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ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES 
MINUTES OF THE MEETING 

JUNE 20-21, 2001 
JUNE 20, 2001 

OPENING COMMENTS/DISCLOSURES 

Chairman Dr. John Modlin convened the meeting at 8:36 a.m., and introduced Dr. Dixie 
Snider, the ACIP Executive Secretary. Announcing liaison representatives changes, Dr. 
Snider welcomed Dr. Gary Overturf of the University of New Mexico Medical Center, as the 
liaison for the American Academy of Pediatrics; and Mr. Kevin Reilly, President of Wyeth 
Vaccines and Nutrition, liaison for the Pharmaceutical Research and Manufacturers of 
America. He announced that Dr. Larry Pickering had joined the National Immunization 
Program staff. Dr. David Salisbury Will serve as the Ex-Officio representative from the 
London Department of Heallh and Dr. David Wilson Will serve for the American Medical 
Association, but neither were present at this meeting. 

ACIP terms were completed for three members, who may return to the October meeting if 
the current federal hiring freeze prevents seating their replacements. Certificates and a 
letter of appreciation from CDC Director Dr. Jeffrey Kaplan were presented to retiring 
members Drs. Richard Clover, David Johnson, and Chuck Helms. 

He announced lhe ACIP home page (www.cdc.govlnlpfacip), the October 17-18 date for the 
next meeting, and those tor2002: February 20-21, June 19-20, and October 16-17. 

Dr. Snider reviewed the rules pertaining to the ACIP's function. The amended (December 
2000) committee charter's addition of three new ACIP members raised the membership to 
15 and, therefore, the quorum to 8. As the Executive Secretary, Dr. Snider may appoint Ex­
Officio members as voting members in the absence of a quorum. Public comment is 
solicited at regular intervals of the agenda, but.the Chair frequently recognizes brief 
comments from the floor. 

Dr. Modlin drew the members attention to information distributed and announced this 
meeting's scheduled workgroup meetings. The Committee members and those attending in 
the audience then introduced themselves (see the attached list). The members also 
indicated any conflict of interest that may prevent them from voting or seconding a motion 
or a VFC resolution, but their participation in discussion of all issues was still allowed. Such 
disclosures from ex-oflicios, liaisons, and public attenders were welcomed as well. 

Committee members present reporting potential conflicts were: 
Dr. Myron Levin: Merck, Glaxo SmithKllne (GSK) research support; GSK stock 
Dr. Margaret Rennels: trial support from Wyeth Lederie, Aventis Pasteur, GSK, and Merck. 
Dr. Richard Clover. Merck, Wyeth Lederie, GSK, and Astra Zeneca. 
Dr. Paul Ot!it co~nventor on a patent for a bovine human resortant rotavirus vaccine in 
development by Merck and Company. 
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Of the liaisons present: 
Dr. Eric France, MHP liaison: Wyeth and by Merck funding for vaccine trials he oversees. 
Dr. Stan Gall: AGOG conducts vaccine trials for Merck and Glaxo Smith Kline. 
Dr. Kathy Neuzil, ACP liaison: research funding from Merck and Aventis Pasteur. 
Dr. Benedict Diniega, Department of Defense (DOD): owns Bristol Meyers stock. 

UPDATE: TETANUS TOXOID VACCINE SHORTAGEIDTaP SUPPLY 

Mr. Dean Mason updated the committee on the shortage of tetanus and diphtheria toxoid 
vaccine. In the event of a crttical shortage, the ACIP members had already supported a 
CDC recommendation on prioritization ofTd use according to indication. 

DTaP Supply: Prioritization: A March 16,2001 MMWR article recommended DTaP usage 
according to certain priorities: first priority to vaccines to infants to complete the primary 
series (doses 1, 2, and 3 at2, 4, and 6 months of age). In the event of shortages, the 
fourth dose would be deferred; in the event ot a greater shortage, the fifth dose would be 
deferred. Those deferred children would be called back when vaccine supply was more 
adequate. The deferral decision was left up to the programs and providers. 

Supply. The back orders (defined as CDC contract orders not filled by 14 days) reported at 
the February meeting had improved. Aventis Pasteur's 579,000 doses on back order 
shrank to 268,600; GlaxoSmithKiine (GSK) had almost none as of June. Manufacturer 
reports were matched with CDC records to confirm the supply status. 

Public Health Response to Shortage. The National immunization Program (NIP) asked for 
state reports of the central inventory of their total DTaP doses, and all DTaP vaccine orders 
placed through CDC's contracts were closely monitored. Twenty states had central DTaP 
inventories with a <30 day supply; 23 at 31-60 days (probably the most any state would 
need); 9 at 61-90 days; and 4 with a >91-day supply. Some state orders were modified to 
ensure equitable distribution, considering the population base, number of children served in 
the public sector, inventory, doses on back order, and special needs/circumstances. The 
states were also urged to downsize their central inventories to <30 days. Weekly or semi· 
weekly communication was held with vaccine manufacturers and with the FDA 

Shortage Impact. In the last month, of CDC's 60+ grantees, 48 states (84%) had sufficient 
supply lor the 5-dose series; 12 (21%) were cutting product supply to providers; B states 
had formally changed their policy; and 11 states (19%) indicated awareness of spot 
shortages. Currentiy, of the total back order of 424,500 doses, -156,000 doses are <14 
days on back order and are of Jess concern. The public and private sectors' vaccine need is 
-17.3 million doses per year. The distribution is uneven (more needed during school-entry 
vaccinedrives, etc.), but Wevenly spread, it would be -1.44 million doses/month. The two 
manufacturers, Aventis and GSK, project a supply of 10.4 million doses of DTaP for the 
balance of this year (1.733 million doses/month), and Glaxo could supply the U.S. with an 
additional3.9 million doses. That extra production would total14.3 million doses (2.383 
million/month). 

NIP estimates that 1.73 million doses/month are sufficient to return to the 5-dose schedule 
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for all children, as long as the DTaP orders through the CDC contract remain closely 
monitored to ensure equttable distribution, the state inventories gradually build up to 30-day 
maximums, and a steady vaccine supply of the projected amounts is maintained. Glaxo's 
additional3.9 million doses would also allow catch-up for children's missed booster doses, 
perhaps eliminate the >15 day DTaP vaccine back orders, improve supply for school drives, 
and could allow state inventories to build up to 60 days. 

In discussion, Dr. Katz commented that the problem of such recall of children for missed 
doses supports the development of a registry system. Dr. Orenstein stated the NIP's 
comfort wtth the supply's adequacy to ensure that five doses are available for all. 

Tetanus/diphtheria (Td) Supply. Mr. Dean Mason, of the NIP, recalled Wyeth Lederle's 
announcement in December 2000 of tts intent to slop production of tetanus, diphtheria, and 
tetanus toxoid vaccines due to production and thimerosal issues. Their provision of 32% of 
all diphtheria and tetanus products for the U.S. market In 1999 dropped to 19% in 2000. 
Aventis Pasteur is now the sole national producer of tetanus and diphtheria, aside from the 
small production at the University of Massachusetts Medical School. 

The ACIP and AAP recommend on the use ofTd, but CDC has no contract for Td. During 
the January through May 2001 shortage, Aventis established screening Criteria and 
priorttized product according to the ACIP's guidelines (hospitals, emergency rooms, and 
public clinics, focusing on wound management, travelers, persons with <3 doses, pregnant 
women wtthout vaccination within the past 1 0 years). In the first part of the year, hospitals 
received only 50 doses/week unless more were justified. The new Aventis policy allows 300 
doses/month and more with appropriate justification. Individual practitioners are not 
receiving their previously-allocated 20 doses/month, and Td booster vaccine is not supplied. 
The Immigration and Naturalization Service suspended Td boosters for immigrants. 
Reserved product for natural disasters is kept in a central public health inventory station. 

Mr. Mason summarized that the ou~ook for Td is of demand exceeding supply. The vaccine 
requires an 11-month production time and Aventis is working at full capacity. Tetanus is the 
fimiUng factor in producing DTaP, Td, T, DT, and DTaP/HBV. Improvement is not expected 
before earty- to mid-2002. 

MMWR Notice to Readers. Dr. Lynn Zanardi updated the committee on the recent MMWR 
Notice to Readers, which recommended: 1) delay of all Td booster doses until vaccine 
supplies are restored in 2002; 2) clinic implementation of a callback system for those 
patients with booster doses deferred to next year, 3) re-emphasis ofTd use for priority 
indications, for which the Td supply should be adequate. The article reminded readers that 
the ACIP recommendations for wound management had not changed (in response to some 
practitioner inquiries about using DT and DTaP as a substitute forT d) and reminded health 
care providers to ask when the last Td was received by the patient to avoid unnecessary 
vaccinations. lnstttutions were asked to order vaccine for only their anticipated prtority 
indications. Avenlis can ship quickly upon emergency situations. 

Aventis Pasteur Status Report. Dr. Philip Hosbach described Aventis Pasteur's 
production status. Their first priority is to produce more vaccine (a challenge with the 
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unexpected status of sole manufacturer and the 11-month production cycle), manage the 
current supply and build inventory to avoid further shortages. He expressed Aventis' 
appreciation of the ACIP recommendations of prioritization to avoid any further run on the 
available Td stocks, and requested its continuing help in communicating the necessary 
further steps to state health departments. Td demand is currently high, with wann weather, 
increased outdoor activities, and more natural disaster emergencies due to recent 
unpredictable weather. The current shipping policy targets only public health clinics and 
urgent care facilities. Producton is now a 24rt operation. Aventis expects to ease the 
supply restrictions in 2002, and perhaps later this year, and is seeking an FDA license for a 
Canadian Td facility to double the producton capacity. 

Current Aventis outreach includes a letter issued to 400,000 health care providers through 
the Postgraduate Institute of Medicine, summarizing the current recommendations for Td, 
and defining wound management and the related ACIP guidelines. A recall reminder letter 
and recall materials will also be sent this summer. 

Discussion included: 
• Dr. Smith: How is Aventis addressing potential gaps, such as rural areas with relatively 

inaccessible hospitals? Aventis is communicating with those health departments as 
well as medical societies to explore potentially necessary .adjustments. At this time, 
the people are asked to come to the vaccine, if possible, and the health departments 
are notified of where the vaccine is shipped. Dr. Smith suggested that the Aventis 
cover letter include mention of travel to "diphtheria-endemic" areas. 

• Dr. Abramson: North Carolina is ignoring the recommendations since they have an 
adequate supply. Mr. Mason knew of this; CDC is working with them. · 

• Dr. Deseda asked for Aventis' attention to Puerto Rico, reporting tihatln metropolitan 
San Juan, patients have been referred to some large pediatric groups by emergency 
rooms with short Td supply. 

• Dr. Levin: What planning is needed to ensure coverage if another vaccine ends up with 
a sole manufacturer? Dr. Modlin responded that this Is being studied by an 
NVPO/NVAC workgroup, The Secretary· has requested a report: Dr. Orenstein cited 
the past use of vaccine storage and rotation contracts to deal with short-term 
Interruptions. This is still in place for single-manufacturer vaccines (e.g., MMR and 
inactivated polio vaccine), and now is being reconsidered to include all the routine 
recommended vaccines. 

• Ms. Diane Peterson: What is the recommendauon for rouune vaccination of persons 
with occupational risk, not mentioned in the last MMWR?. Mr. Mason confinned that 
there is no current such provision, but any wound trauma commands product use. 

• Dr. Clover. What percent of the historical total tftStribution went to private physicians? 
Mr. Mason reported 20 doses/month and more as justified, as well as through the public 
supply system. Mr. Hosbach agreed to check on the market percentage. Since they 
have only recently directly distributed the vaccine, they do not have those historical 
numbers, but current data are available. 

• Dr. France: Kaiser Permanente Colorado, has -700 doses left now and expects to run 
out of tetanus by October or November. They have been limiting its use to ditty 
wounds and even prioritiZing those. Mr. Hosbach appreciated Kaiser's compliance with 
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the recommendations, but priorttizing wounds should not be necessary. Aventis will 
work with its customers to avoid the need for such decisions. 

INFLUENZA VACCINE 

Influenza Workgroup Report. The Influenza Workgroup reported on their review of the 
issues related to live-attenuated influenza vaccine (LAIV) ·and pediatric influenza vaccine. 
Dr. Bonnie Word summarized the ACIP recommendation to delay initiation of major 
campaigns, and providers' focus on vaccinating high-risk patients and deferring until 
December vaccinations of those aged 50-64 years and other healthy individuals. However, 
since many of those wiho deliver most vaccine to high-risk individuals reported not receiving 
the vaccine, the manufacturers were involved to find a solution. 

The LAIV Workgroup sponsored an influenza workshop in May, to identify and address the 
concamsflssuas related to LAIV, particularly its use among children; to review the current 
efficacy and safety data of the inactivated influenza vaccine; and to identlfy any knowiedge 
gaps that could prevent formulating future options for using either live or inactivated 
influenza vaccine. Although intertwined, the issues of these two vaccines are still separate. 

The meeting convened experts for general discussions of the impact of influenza on 
children, reviewing rates of pediatric Infection and hospitalization, clinical complications and 
mortality among children. One issue to be discussed further is of unusual complications of 
acute necrotizing encephalopathy reported in Japan. The development of an LAIV was 
described for the workshop, and data were presented on the LAIV effectiveness/efficacy 
studies for children, healthy adults, the elderly, and high-risk adults (e.g., asthma, CF). 

Four subgroup presentations provided literature reviews on: 
1. The overall safety, effectiveness, and efficacy of vaccinating young children wtth 

inactivated influenza vaccine, and specifically its application to herd immunity, day care 
settings, and selected high-risk populations. 

2. The potential for reversion of LAIV vaccine strains and potential for recombination of 
vaccine strains with wild viruses. 

3. The potential biologic issues related to co-administration of LAIV with other childhood 
vaccines. It can be given with almost every pediatric Immunization, while adult co­
administration involves consideration of pneumococcal vaccine. 

4. The potential for adverse immunologic effects in children who are repeatedly vaccinated 
against influenza. 

Research gaps were identified for safety, feasibilily, and economic issues. A second 
workshop is planned in September after the FDA review of the live attenuated vaccine 
license application. · 

Influenza Vaccine Workshop. Dr. Fukuda applauded Drs. Edwards, Brian Murphy, 
Wendy Keital, and Ruth Karron for the workshop, which he termed as the best scientific 
meeting he had attended in recent years. Each subgroup identified and reviewed the 
ltterature, and decided its presentation at the meeting In preconference calls, ensuring that 
ample time was allotted for discussion. 
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The impact of influenza in children was reviewed by Drs. Tim Uyeki and Bill Thompson. 
Influenza morbidity is substantial, and is probably generally under-reported and -
underappreciated in the medical community and the literature. Children's attack rates 
exceed those of adults.in several different studies, and related hospitalization rates are 
higher in younger children than those older, as well as in children with high-risk conditions 
versus age-matched healthy children. The highest complication rate is in children aged <6 
months, for whom vaccine is not approved. Vaccination rates among high-risk children are 
low (10-30%). Among the outstanding questions left from this group was whether 
vaCCination of pregnant women really confers any protection to infants. Primary outpatient 
complications are otitis media and asthma. The very severe influenza-associated 
encephalopathy reported ftrom Japan is of unclear etiology, although the data are 
impressive. That outcome has not yet been seen in the U.S. 

Vaccine Safety and Effectiveness Review. The study exclusions of the literature review of 
the safety and effectiveness of Inactivated vaccine use among young children were those of 
whole virus vaCCine (not recommended for young children), foreign trivalent inactivated 
vaCCines incompatible with U.S.-approved ones, and those of pre-1981 vaccines, which 
were lower in antigen than modem vaccines. The topics reviewed were trivalent Inactivated 
vaCCine and the possibility of herd immunity, and safety and immunogenicity in day care 
settings. Most of these studies supported the vaccine's effectiveness and immunogenicity 
with only local adverse reactions. The findings of the sparse literature of studies among 
high-risk populations (sickle cell anemia, asthma, diabetes) generally paralleled those for 
healthy children. The literature on the development of live-attenuated vaccines (LA V) and 
their effectiveness/effiqacy indicate complex immunity issues. For example, post­
vaccination immunity differs between live-attenuated vaccines and trivalent inactivated 
vaCCines according to the naivete, sero-negativity or sero-positivity of the population. 
Studies sponsored by NIH, Wyeth, and Aviron demonstrated the effectiveness and 
efficaciousness of LA Vs. 

The literature on the potential reversion of LAIV strains to wild-type strains and that of 
vaccine strain gene reassortment with wild viruses indicate 9enetic stability in susceptible 
persons by both the A and B cold-adapted reassoriant strains. While cold-adapted viruses 
also can reassert (exchange genes with other Influenza vlruses), they generally do so less 
often than wild-type viruses. In addition, there are no foreseen unique consequences from 
combinations of live-attenuated and wild-type virus genes. Nonetheless, the use of LA Vs 
with novel hemaglutinin or neuraminidase antigens is not indicated ij an aborted pandemic 
occurs, to avoid releasing those antigens and genes into the population. Simila~y. it would 
not used in such scenarios as that of the Hong Kong H5 outbreak, because the LA V virus 
genes could recombine with the H5 virus to produce one more transmissible than the native 
virus. 

The biologic issues related to the co-administration of LA V and other childhood vaccines 
are major, but still largely unstudied. The literature on adverse immunologic effects in 
children vaccinated annually was approached from two perspectives: 
• The risk of reduced immunogenic response to future influenza vaccination or infection. 

One focus was on the Baskin hypothesis of a reduced immune response against 
influenza. The group found that repeat immunizations in children and adutts were safe 

6 



• 

and well-tolerated for both trivalent inactivated vaccine and LA V. However, there are 
theoretical risks associated with repeat immunizations (e.g., from repeated exposure to 
egg proteins). Further evaluation is needed of the safety, tolerability, and efficacy of 
both trivalent inactivated, and live-attenuated influenza vaccines in young children. 
Particularly if LAVis racommended for routine use in young children, Phase IV studies 
of adverse events are definitely needed. 
The potential for unforeseen aberrant Immune responses, as seen to the early RSV 
vaccines. No aberrant immune responses have been identified, but more data are 
needed. This is particularly true for young, unprimed children, for outpatient settings, 
and particularly for risk conditions such as asthma, and as related tq encephalopathy 
and meningococcal infections. Updated dose-ranging studies are needed to explore, 
among other things, the protection conferred by maternal vaccination with trivalent 
inactivated vaccine to their infants. And for both LAV and trivalent vaccines, further 
safety studies would be welcome. 

FDA's VRBPAC will review the Aviron live-attenuated product in July, hopefully allowing the 
review of Aviron's unpublished safety data at the September Influenza Workgroup meeting. 
That meeting will also address other important outstanding issues of annual influenza 
vaccination: its economics, logistic and feasibility issues for providers, the potential impact 
on programs and their funding, and the crowding of the immunization schedule. 

Discussion included: 
• Dr. France: Rare adverse events linked to trivalent inacfivated vaccine cannot be 

explored with a cohort of only -200 families. However, the Vaccine Safety Datalink 
(VSD) program will examine their data sets for anything unusual and hope to report by 
September or October. 

• Dr. Levin: Is there a meeting report, and among what immunocompromised groups was 
these vaccines' use discussed? The extensive meeting notes are being compiled and 
edited and will be made available to the Committee. While there was some discussion 
about the vaccines' effects in HIV-infected and other immunocompromised children, the 
meeting's focus was on healthy rather. than high-risk children, nor are there much data. 
What exists is mostiy unpublished. Whether LAVvaccines pose a risk for that group, in 
particular, is a research need, and will be discussed in September. 

Influenza Vaccine utilization/Supply. Dr. James Singleton of the NIP provided updated 
data on influenza vaccine utiliza~on. He shared a graph of vaccine coverage trends for 
those aged >65 years, 50-84; and 18-49, as measured by the Behavioral Risk Factor 
Surveillance System (BRFSS) and the National Health Interview survey (NHIS) . The NHIS 
data showed a 69% coverage rate in 2000 among people >65 and -23% in those aged 18-
64. The 1998 vaccine coverage for high-risk groups was 43% among those aged 50-84 and 
23% for those aged 18-49. Coverage may be plateauing among older people after the 
doubling of rates between 1989-1995. 

Vaccine production. Manufacturer data of net doses distnbuted In the U.S. in 2000 
indicates that 60 million adults were vaccinated. Compared to prior vaccination years, 
Northern California Kaiser data showed a drop in vaccination retes of those aged >65 years 
(whose numbers increased by -30,000) from 70% to 60% from September through March. 
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communication was emphasized from this last season. 

The public sector has limited involvement in purchasing, distribution, and administration. 
Targeting vaccine to high-risk groups will involve changing the behavior of both vaccine 
providers and recipients. Providers will need to get accustomed to serving only their high­
risk patients first and deferring the rest; recipients who are not high-risk will need to learn to 
wait for vaccination until the supply Is more plentiful later in the season. State and local 
public health departments have tried to help, but are limited by a lack of infrastructure, and 
many providers do not have reminder-recall systems. 

Preparations In Process. This year, the CDC is developing voluntary approaches 
throughout the entire system of production, distribution, and administration to target high­
risk patients early in the vaccination season. The options include: 
1. Distribution. Shipping vaccine directly to providers with high-risk patients, perhaps as 

identified by the vaccine companies and distributors. Aventis Pasteur will fill at least 
25% of every order to ensure their customers have vaccine earty for high-risk patients. 

2. Collaborate with mass clinic operations to encourage them to follow the ACIPI NIP best 
practices, which were updated and widely distributed. This includes a patient self­
screening form that can help identify those at high risk. 

3. The states have been asked to develop a contingency plan for a vaccine delay, with 
criteria to guide redistnbution of vaccine where appropriate and possible, focusing on 
the high-risk groups. 

4. Provide more clear and explicit recommendations. 
5. Strengthen existing partnerships and develop new ones as appropriate .. This already 

has aided planning, communication, and monitoring efforts. A partial list of the partners 
involved was distributed. 

6. A meeting With the AMA may be held in August before the vaccination season begins, 
to ensure that all plans are in place. 

7. Increase CDC's contracts for vaccine through-purchase by state and local health 
departments, if needed to better help them to fill the gaps. 

B. Plans to meeting with the distributors' trade organizations are being discussed, and with 
the vaccination contractors who immunize at nontraditional sites. 

9. CommunicatiOn: A letter from Or. Orenstein was widely distributed in May to providers, 
and a similar one will go to pharmacists. Biweekly bulletins will be sent to all partners, 
who in tum are asked to re-ronvey this information to members/constituents. The NIP 
Website will post information, and the calls and partner meetings will continue on an 
ongoing basis, either regularly or ad hoc as needed. A mass media campaign will 
inform the general public again. The NIP Communications Office tracks news media 
coverage of stones to assess the communication With the public and to adjust as 
needed. 

10. Monitoring. Communication about monitoring is frequent with the vaccine 
manufacturers, the FDA, and the Centers for Medicare and Medicaid Services (formerly 
HCFA). 

Distribution. Mr. O'Mara shared data and Information from the vaccine companies to 
discuss the 1999 and 2000 aggregate monthly distribution of influenza vaccine. The 2001 
figures were projections. Distribution analysis used 1999 as a benchmark year, 
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acknowledging that no single year is actually 'usual" or "average." He emphasized that 
these figures served only as a rough guide with which to project. 

Based on data provided by the vaccine manufacturers, CDC anticipated a Jess extensive 
distribution delay than in 2000. The projected producllon for this season will be- 84 million 
doses. The delay is attributed, in part, to the retooling time required by the manufacturers 
to compensate for .the dropout of one manufacturer. The monthly projected vaccine 
distribution for 2001-02 was charted, beginning in August and peaking from September 
through November. About 64% is expected to be distributed in October. Charted 
distribution data from 1999, 2000, and 2001 showed the previous delays. Where slightly 
more than a third was issued in October 2000, this year about two-thirds should be issued. 
Nonetheless, Mr. O'Mara cautioned again that other factors could exacerbate the delays, 
including production difficulties, uneven vaccine distribution, some early vaccination of 
young healthy individuals, and price speculation. 

AMA Statement Dr. LT. Tan, of the American Medical Association (AMA), related their 
House of Delegates' Substitute Resolution 416 in December 2000. It included that the AMA 
w\111) 'work ail with appropriate agencies and organizations, including vaccine 
manufacturers, to prioritize the distribution channels for influenza vaccine to assure the 
vaccine is available to patients in accordance with CDC guidelines for high-risk patients;" 
and 2) 'explore options for appropriate oversight of the supply, distribution, and mariketing of 
infiuenza vaccines by appropriate agencies." 

The large AMAINJP joint meeting on March 27 resulted, which involved almost all the 
stakeholders of the producllon, distribution, and/or administration of the infiuenza vaccines. 
It was held to help the participants understand infiuenza vaccine supply, distribution, 
administration, and why infiuenza vaccine availabilitY was delayed in 2000-2001. Many of 
the viewpoints expressed by the AMA physicians have already been addressed by the NIP, 
including: 
1. The uneven distribution starved vaccine supply to physicians serving high-risk 

populations while supplying. those who were no~ they were caught between the 
distributors' shipment delays and their patients' demands for vaccine, fordng 
embarrassing referrals to the local food store vaccination clinic. The physicians felt they 
should be first to receive vaccine shipments, since they deliver to 60% of those at high 
risk. 

2. Not only were the physicians notified too late of the revised ACiP recommendations, 
they felt that communication in general completely failed. Reading media accounts of 
the delay was the first notice to some providers. 

3. Many providers knew that other physicians were not adhering to the guidelines, desp~e 
the release of the best practices late last season. 

4. The terminology used in communicating the problem was ambiguous, which Jed some 
to a conspiracy theory. When "delay" actually translates to "shortage" regionally, 
credibility is lost, paranoia escalates, and such AMA resolutions are advanced which 
the organization must then act upon. 

Perhaps the meeting's most important finding was the need to communicate to physidans 
when the vaccine supply is sufficient and thal while not perfect, the current producllon and 
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distribution system is adequate. The AMA supported development of a contingency plan for 
when the vaccine supply is delayed or Insufficient, which should be voluntary for both public 
and private sectors. They urged that as soon as manufacturer projections are available, 
they be issued to all involved to allow the coordination of messages to the public and 
providers. CDC was felt to be best suited to do this and to implement the contingency plan. 

Improved communication is critical among all the stakeholders involved with influenza·· 
vaccine production, distribution, and delivery. Although it is improving, the fact that a 
problem will again exist this season had led to a Board of Trustees Report (#36) on the 
previous day. The Board committed to: 1) work on the second CDC/AMA meeting on 
influenza vaccine; 2) to communicate current ACIP recommendations, etc. to physicians 
and to assist CDC's dissemination of information on their Website; 3} to monitor progress in 
developing the contingency plan and an influenza pandemic plan which should involve the 
physicians on the front line as must as possible; and 4) to support mechanisms to include 
influenza vaccine supply in ensuring achievement of the Healthy People 2010 goals. This 
last is critical to the AMA, in view of many reports that reimbursement levels for influenza 
vaccine have not kept pace with tts cost. Many now intend to refer healthy patients to public 
health departments. 

Unfortunately, this report was received by the House at a time when the physicians, 
following Dr. Orenstein's advice to order vaccine early, were told that pre-orders had closed 
and further orders were not being taken. This contributed to the conspiracy theory, and 
resulted in a fifth resolution: 
5. The AMA will immediately Investigate issues, including cost, reimbursement, 

availability, and distribution, which may adversely affect the ability of physicians to 
provide influenza vaccine to their patients in the upcoming 2001-2002 influenza season. 

Dr. Tan noted that this automatically involved the AMA's Washington D.C. office. However, 
the AMA is trying to work with CDC to keep response to these Issues voluntary. 

February 2000 ACIP Recommendation. Dr. Ben Schwartz presented the draft influenza 
recommendations developed by NIP, the NCID Influenza Branch, and the CDC Office of the 
Director, with input from the FDA and the ACIP Influenza Workgroup. He first reviewed the 
previous year's recommendations, which focused on high-risk patients and health care 
workers, determining local priorities to match those local needs, continuing vaccination 
beyond December, beginning with vaccination of those not at high risk in November, 
providing pneumococcal vaccine, and continuing focus on high-risk children. Two 
recommendations addressed mass campaigns to focus them on those at high risk, and 
those for health care organizations urged the use of proven effective techniques to increase 
vaccination of high-risk persons. 

Little data from the last season has been analyzed to assess vaccine use, but some things 
have become ciear: 1) stronger and more definitive recommendations are needed ea~ier in 
the season than the October publication of ACIP recommendations; 2) providers' ability to 
focus vaccination to high-risk individuals may be limited, and the growing nontraditional 
settings p~marily service lower-risk individuals; 3) providers complained of distribution not 
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matching the need of high-risk patients. Of concern to both their professional societies and 
Congress, ·that led to proposals of a greater government role, including legislation. Vaccine I 
redistribution as a rule did not occur last year, despite a CDC pilot-tested Website to 
facilitate such communication and exchange; and 4) ftnally, 11Alile late 
(November/December) vaccination increased, data suggest a drop in overall coverage, and 
little vaccine was ordered for December delivery. Of the 9 million CDC-guaranteed vaccine 
doses, only -1.5 million were distributed. 

Supplementary Language, Draft Recommendations. The primary goal of the draft 
recommendations is to create a prioritized system in which those aged >65 years who have 
chronic illnesses, and tihe medical personnei11Alo cere for them, are vaccinated early. 
Other goals are to maximize coverage of those at highest risk of severe Influenza 
complications and to increase coverage in high-risk and targeted groups. As opposed to 
last year's focus on providers, this new approach is one of collaboration between providers, 
the public, manufacturers, distributors, and vendors, and health departments. 

The draft statement summarizes the recommendations, outlines the reasons for the 2000-
2001 season vaccine delay and the related manufacturing issues, as well as the projections 
for 2001-2002. The recommendations are specific for the various participants In the 
immunization system: 
Providers 
• "Providers should actively target vaccine available in September and October to 

persons at increased risk of inftuenza complications and to medical people who care for 
them." A table defines high-risk conditions and reminder recall systems are promoted. 

• "Providers should continue vaccinating patients, especially those at high risk and in 
other target groups, through December and later as long as vaccine is available." The 
targeted groups are defined, including those aged 50-64 years old. Data are cited to 
support substantial duration of protection from a December vaccination. Health care 
organizations' assessment of influenza vaccination practices is urged, as is ensuring 
feedback to providers on coverage. 

Public 
• "Persons who are at high risk, including those who are >65 years of age or <65 who 

have underlying chronic illnesses, should seek vaccination in September and October 
or as soon as vaecination is available with their provider." Communication to 
encourage patients to seek vaccination throughout the season is urged. 

• "Persons 11Alo are not at high rtsk are encouraged to defer seeking inftuenza vaccine 
until November and later when additional supply will become available." This is a new 
recommendation. Consultation with their provider is advised for those unsure of their 
status. Again, providers are encouraged to adopt a reminder/recall system for those 
11Alo defer vaccination until later in the season. 

Manufacturers/Distributors 
• "Distribution of vaccine to work sites should be delayed until November." The worl<site 

is a site 11Alere those are at high risk or elderly are less likely to be vaccinated. This 
delay should make substantially more vaccine available early to providers of high-risk 
patients. Manufacturers are encouraged to identify worksite orders placed by the 
doctor's name rather than by company name. The latter are urged to seW~dentify and 
indicate their willingness to receive vaccine later. 
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• Since vaccination campaigns often occur early, this recommendation could apply every 
year rather than only this influenza season. 

• Apportionment of vaccine available early to ensure equitable distribution to all providers 
who ordered was encouraged. 

• Manufacturers, distributors, and vendors were advised to inform providers of the 
amount of vaccine and the date of shipment so that they can contact their high-risk 
patients first. 

Health Departments/Organizations 
• "Groups that provide influenza vaccine services should develop contingency plans 

responding to a delay in vaccine distribution." Communication among partner 
organizations and the potential for redirection of vaccine to high-risk persons in the 
community was emphasized. 

Mass VaccinaffOn Campaign Sponsors 
• Organizers of mass immunization campaigns not conducted in war!< places (e.g., senior 

centers, clinics, retail stores) should make special efforts to vaccinate the elderly and 
those at high risk of influenza complications. CDC offered materials that define high­
risk groups and support a tiered approach, as well as useful screening forms. 

Discussion included: 
• Dr. Smith: There may be undue pressure on providers and health departments from 

patients wanting vaccination; and add text about delaying mass campaigns till mid­
October. High-risk individuals seeking vaccination are advised to ask their providers 
about vaccine availability before going for vaccination. A recommendation for health 
departments, HMOs, and other mass vaccinators to wait and ensure vaccine availability 
before publicizing a mass campaign is reasonable. 

• Dr. Offrt: Please summarize why vaccine distribution is delayed, since the scale-up 
problem from seed stocks was resolved last year. Mr. Kevin Reilly, PHARMA liaison, 
cited the standard complexity of developing a new vaccine annually, and the reduction 
to three manufacturers from four in 1999, the benchmark year. Each manufacturer 
needs time to add more capacity/volume Into their systems, 

• Dr. Fred Rubin: Replace the term "delays" in the tiUe of the recommendations to avoid 
an implication that this Is another bad year, since the vaccine supply will be good. 
However, the term "delay'' is appropriate In the text Where now used. 

• Dr. Abramson: Cite the reasons for the delay, particularly if a new framework for timing 
is advanced. 

• Ms. Linda McKibbon, CDC Office of Health Care Partnerships: Were recommendations 
considered specific to managed care organizations (MCO), and were standing orders 
programs considered? Standing orders are specifically addressed In earlier ACIP 
publications. Managed care orga~izations are addressed under the recommendation 
for 111ass immunizers. MCOs are uniquely well positioned to respond to the 
recommendation for assessment and feedback. 

• Dr. Schwartz: The only way to reach HP 2010 goals is to increase supply, which likely 
will require a longer period of production and administration of vaccine. He supported 
Dr. Abramson's suggestion of using this recommendation as a new a new norm of 
timing rather than a contingency plan or a single season model. 
• Discussion of this as a new timing framework included the following: Shifting the time 
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from October through December will leave a gap in years of early influenza outbreak, 
although the bulk of the Influenza Branch's data sup!forts that seasonal peaks occur 
in January. 

• The manufacturers responded: Mr. Hosbaoh/Aventis Pasteur: A managed 
distribution process to allow more regular vaccine supply will be mora the norm at 
Aventis. Mr. Reilly, Wyeth: Vaccine supply will increase with production capacity. 
But as a general policy, expanding the recommended time period for vaccination Is 
wise. 

• Dr. Helms: Issue this document as pertinent to this year only and discuss a change 
over the next year. There are no hard data to support a change yet. 

• Dr. Zimmerman: A decision analysis is needed. The advantage of delayed 
vaccination is the delivery of more doses; the disadvantage is the potential of not 
preventing influenza during the 21% of peak activity that occurs by December. Dr. 
Cox: Thera is sporadic and regional activity, and perhaps eariy outbreaks in nursing 
homes. There Is an optimal time to vaccinate. 

Dr. Pat Noland, State of Rhode Island: Be waty of advising patients to call physician 
offices, a lesson learned from the meningococcal experience. Be very careful in 
crafting that public message to not imply that the physician nas some control over 
supply. She also reported that Rhode Island distributors were not at all supportive of 
redistribution of vaccine, althougn some individual practices did share their snipments. 
Dr. Nichol also suggested: 1) add providers under the text on vaccine distribution to 
worksHes, since many who administer to high-risk groups also do so to worksites; and 
2) strengthen the language about the importance of local iniliafives to join all 
stakeholders to the nealth departments to ensure even availability of vaccine; and 3) 
insert text about the vaccine ordering process and the legal authority under Which 
providers can redistribute vaccine, in this document or on the Website. 
Dr. Tompkins: To make this a generic document for annual recommendations, drop 
"projected delay" from the titie and change~ to, for example, 'Influenza Supply 
Distribution, Vaccine Supplementary Recommendations." 
Dr. Overturt Add young children to the section on household contacts of those at high 
risk, particularly since the issue of inffuenza Immunization for children in general is 
pending. This was discussed, but encouraging ea~y vaccination for such a large group 
could hazard the supply to vaccinate those at highest risk. 
Dr. Orenstein: Leave"de/ay" in the title; dropping ~ risks missing the desired attention . 
Dr. Snider. Consider the impact of the likely pending release of the live-attenuateci 
vaccine. He urged crafting solutions for the coming year and not thinking too many 
years in advance. 
Dr. France: Make the draft recommendation consistent with Dr. Orenstein's letter, 
particularly his request for the delay of mass vaccination programs in the latter half of 
October and perhaps in November, to avoid the need to reschedule these clinics. 
Dr. Modlin: The 1999 benchmark in use was the norm for four manufacturers. The 
three remaining must build capacity to increase the supply. A sentence should be 
added to indicate that while that Is being addressed, this delay will occur. Dr. Smith 
also suggested defining "delay" right up front and specifying that H will not be as 
extensive as last year's. 

The committee agreed to vote on accepting the draft recommendation with the following 
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changes: 1) define what "delay" means and explain and put it into context; 2) address the 
issue of those patients seeking vaccine early (September, October); and 3) address specific 
language on the inclusion of children as contacts of high-risk individuals; and 4) indicate 
ACIP's consideration of changing the timing paradigm of influenza vaccination that is likely 
be included in the statement next year. The vote was taken on the following morning. 

HEPATITIS B IMMUNIZATION 

Background. Dr. Susan Goldstein outlined the changing epidemiology of hepatitis 8 in the 
last 20 years and the new strategies to vaccinate high-risk adults in the United States. The 
current strategy focuses on prevention of perinatal transmission through routine screening 
of all pregnant women and vaccination of newborns born to hepatitis 8 surface-antigen­
positive mothers; routine vaccination of adolescents; and selective vaccination of children, 
adolescents, and adults at increased risk for infection. 

High-risk adults are defined as 1) injecting drug users (IDU), 2) sexually active homosexual 
and bisexual men, and 3) heterosexual men and women with >1 sexual partner in the 
previous 6 months, previous treatment for another sexually-transmitted disease, and 
commercial sex workers. Most STD clinic patients should be considered vaccination 
candidates; as well as 4) inmates of long-term correctional facilities. Other high-risk adults 
include household and sex contacts of persons with chronic H8V infection, those with 
occupational exposure, clients/staff of institutions for the developmentally disabled, chronic 
hemodialysis patients, and international travelers with potential exposure to blood or those 
traveling for >6 months. 

Current Epidemiology. From 1987-1998, reported incidence of acute hepatitis B 
decreased 76%, from 13.8/100,000 to 3.3/100,000. However, this decline plateaued in the 
mid-1990's, while incidence remained stable. The overall trend was paralleled by age group 
for those aged 10-19 (attributed to hepatitis B vaccination), and age 20-29 (attributed to 
vaccination and behavioral changes such as injection and sex practices). The decline was 
53% for those aged 30-39 and 38% for those 40-49. Those at major risk are heterosexuals, 
men who have sex with men (MSM), and IDUs. Rates have declined in all three of these 
major risk groups, but the epidemiology has shifted. Transmission through heterosexual 
activity rose from 21% in the 1980's to 38% in the 1990s, while those associated with MSM 
dropped 15% to 12%; and those for IDUs, from 20% to 14%. Data on !rands in age for 
acute hepatitis B by rtsk group reflected a median increase in age of cases from 25 years 
from 1982-1988 to 30-32 years in 1994-1998. 

A total of 56% of acute hepatitis 8 patients also have had another STD or been 
incarcerated, clearly presenting an opportunity for prevention of over half of all cases. Data 
on such missed vaccination opportunities by risk group were charted, and data from 
hepatitis B virus infection and related vaccination among MSM from the Young Men's 
Survey (MSM aged 15-22 years). Of those MSM, 11% had serologic evidence of hepatitis 
B infection, more than double the U.S. prevalence (4.9%). Their prevalence rose from 2% 
at age 15 to 17% by age 22. Only 9% were immunized against hepatitis 8, only 27% knew 
about the vaccine, and only 9% thought they were at rtsk of HBV infection. This was 
despite 90% having a regular health care source; 65% were tested for HIV (most more than 
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once); and 13% had a previous STD diagnosis- all missed opportunities to administer 
hepatitis 8 vaCCine. This prompted a rethinking of CDC's immuniza~on strategy, from 
targeting specific high-risk adults to targeting their frequently-used settings. 

Missed Opportunities. Dr. Cindy Weinbaum noted the effective prevention immunizations 
for hepatitis A and 8 and their ove~ap with STD and HIV routes of transmission. The 
transmission of viral hepatitis is fostered by lack of service integration with successful 
hepatitis 8 vaccine programs in STD clinics, HIVIAIDS testing and counseling sites, family 
planning centers, drug treatment programs, hanm-reduction programs including syringe 
exchange programs, Job Corps sites, and correctional facilities. 

Since even one dose of the vaccine is efficacious in providing immunity for 50% of those 
vaccinated, it is well worth doing. Hepatitis B vaccination of those incarcerated has been 
recommended since 1982 to prevent infection both inside and outside of correctional 
facilities. It has been shown to be feasible and cost-effective. Successful examples were 
shared of high acceptance in Massachusetts and Texas correctional facilities and of STD 
clinics in San Diego, California. 

But challenges to Its implementation include: 1) funding. While rising numbers of juvenile 
detention facilities are signing up as VFC provider sites, adult vaccination is not covered; 2) 
the cost savings of pre-vaccination screening depends on local costs and the prevalence of 
immunity from past vaccination and past infection; and 3) the goal of three-dose completion 
is generally not feasible and perhaps should be changed to just one dose. 

Policy Recommendations. Dr. Margolis cited the proven success of infant vaccination 
(90% 3-dose coverage) and even for the newer adolescent immunization (-60% in those 
aged 13-15 according to NHIS data). Demonstration projects have convinced NIP !hat 
vaccination of high-risk groups is both feasible and cost-effective when delivered through 
the good infrastructure of STD and HIV prevention. Vaccination of those at occupational 
risk and in correctional facilities is also feasible. 

However, the lack of a national program is problematic. About 40 highly successful 
programs are run by states and local jurisdictions, but all are local endeavors -..yith spotty 
funding. The CSTE and the American Social Health Association are conducting surveys to 
chronicle the activities undeJWay. In the last 5-6 years, the recommendations have been 
rewritten to target specific adult risk groups (e.g., disease prevention in the chronic 
hemodialysis setting produced the current -70% vaccination coverage). In the fall, new 
recommendations will address the prevention of viral hepatitis A, B. and C in correctional 
settings. Hepatitis B immunization has been supported by the !OM, the National Institute of 
Justice and the National Correctional Heatih Care Commission. 

In the absence of a national program, CDC can provide technical assistance to local efforts, 
and can use 317funds for some work. In adult immunization, Medicare funds tha care of 
end-stage renal disease patients, but only funds hepatitis B vaccine at 80% versus 100% for 
influenza and pneumococcal vaccines. An OSHA rule requires employers to pay tor 
vaccine, and -5 states routinely vaccinate prison inmates. Medicaid does not cover 
hepatitis 8 vaccine. Many health plans do not provide first-dollar coverage, and gaining 
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coverage requires divulging risk factor status. 

Dr. Margolis reportad additions to this document: 
1. The victims of sexual assault are addressed in language taken from the STD 

guidelines. There are no clinical or case control data, but based on post-exposure 
vaccine efficacy data and the expected frequency of the perpetrators surface-antigen 
positivity, active .post-exposure immunization is recommended in the text (rather than in 
background). 

2. TwinRix®, the combination hepatitis A and B vaccine, was licensed for adults. That 
was added to the table of overlapping risk groups pertinent to the recommendations, 
and text will be writien on that. Dr. Modlin noted the need for future ACIP discussion of 
whether specific recommendations for new combination vaccines are needed. 

Discussion included: 
Dr. Stan Gall: What is the cunent status of neonatal hepaufis vaccination since its 
temporary suspension due to thimerosal vaccine content and subsequent reinslltufion 
With thimerosal now deletad? Prior to July 1999, -50% of U.S. infants were vaccinated 
from birth, according to the National Immunization Survey {NIS). That droppad -70%. 
Recovery is now at about 30%, as the hospitals that dropped that vaccination from their 
standing orders slowly reinstitute It 

• Dr. Modlin: About what proportion of adults are considered at risk or high risk; and how 
many of them are already seroposnive? Of the -2 million people incarcerated in the 
U.S. long-term annually, 80% are susceplible. With 20% infected, that is 2 million. The 
numbers for IDUs and heterosexuals at risk are unknown. But the CDC·funded STD 
cllnics see another -2 million, with an unknown overlap to those in HIV counseling and 
testing s~es. Including the IDUs, it could be in the 1 0-million range. 

• Dr. Deseda: A similar strategy of targeting high-risk populations was ineffective in the 
mid-1980s. Agreed. Those CDC demonstration projects were in STD settings, not 
correclional faciliUes; a few were done with !DUs. The difference is the present ability 
of the public health infrastructure to access high-risk adults. That should provide pretty 
high coverage rates. Transmission cannot be eliminated for another 30 years unless 
the present adult vectors are addressed. 

• Dr. Sam Katz: What has happenad wfth making 317 funds available for adult hepatitis B 
immunization? Dr. Orenstein: The FY 2001 budget had an additional $42.5 million for 
infrastructure funding. Many states used that to strengthen their childhood programs to 
compensate for previous budget losses, rather than putting it into hepat~is B 
prevenlion. The 317 vaccine budget had no specific appropriation for hepatitis B 
vaccine for adults, even though that was an !OM recommendation. 

• Dr. France: Did you consider recommending, as done tor PneumoVax® use by seniors, 
to give the vaccine if there is no history or statement of vaccination? Operationally, this 
is what STD clinics are doing. To date, -10% have already been vaccinated; the rest 
receive the vaccine. 

Presentation of the HBV Statement 
Review Report. 
• Dr. William Schaffner found the statement to be strong and worthy of support. His 
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comments included: 
1. For that one-third without good risk factor information, a separate statement may be 

advised to emphasize that group, necessary to the goal of intarrupting and 
eliminating transmission. 

2. There is a universal prevention concept up to age 19, after which the 
recommendations' unde~ying concept is hepatitis B control through individual and 
pe111onal protection rather than elimination of transmission. The role remains 
undefined for the large portion of the 38% transmitted by heterosexuals who present 
to individual practitioners as opposed to prisons and STD clinics, the current 
emphases. Before the funding base needed to build a structure and reach out to 
partners is in place, a plan and recommendations are needed. A workgroup should 
be formed to research hepatitis B epidemiology and possible adult interventions. 
The ummate goal should be to extend the unive111al immunization concept beyond 
age 19 to the periods of young adulthood when so many cases of hepatitis B occur. 

Dr. Jane Siegel added: 
1. Her hope that the document would convey that the recommendations for healthcare 

worke111 beyond acute care settings span the continuum of care, to outpatient and 
surgicenter settings. 

2. The document could better carry through a strong support for the birth dose. Dr. 
Margolis responded that the first recommendation could "recommend" that the firsl 
dose of vaccine be given during the newborn penod," rather than "strongly 
encourage." 

3. The recommendations should be rated based on the evidence. While this 
recommendation in general is strongly supported by evidence, there are areas of 
less strong evidence and demonstration. Identifying those could help providers to 
allocate limited resources based on evidence. 

Discussion included: 
• Drs. France/Smith: Adjust the 11f1,1ast sentence) recommendation to parallel the 

Harmonized Schedule and the General Recommendations, to read '1or infants at low 
risk of infection with hepatitis B virus, the hepatitis B vaccine series may be completed 
at anytime after six months of age." Dr. Margolis agreed, except that the third dose 
should be given at six months among the high-risk populations due to early post-natal 
transmission. 

• Dr. Abramson: Adjust the wording to read "at six months ofage"ratherthan by six 
months, to parallel the General Recommendations' advice of four months between 
doses 2 and 3. 

• Dr. Deborah Wexler, Immunization Action Coalition: Consider clearer language 
specifying "at birth" or "during the newborn period." This has been adjusted to be 
consistent with the STD guidelines, but just was not in the current draft at this meeting. 

• Dr. Gall: What is the policy about vaccination in pregnancy? He recalled that it is safe 
to use In pregnancy and joked that a pregnant person "has one STD on board right 
there." Dr. Severyn objected to that levity, Dr. Margolis confirmed safety in pregnancy. 
The recommendation includes vaccinating pregnant women with rtsk factors, but not to 
routinely vaccinate pregnant women, based on overall risk to and cost-effectiveness for 
the 4 million pregnant women annually. 

• Dr. Georges Peter. Please share with the committee, when available, the AAP's 
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changed recommendation about immunizing premature infants bom of hepatitis B 
surface-antigen mothers; and ensuring that the Hannonized Schedule places hepatitis 
B directly under zero months. New data also suggest that the poor response in pre­
term infants is better than thought The schedules will he harmonized. 

• Dr. Karen Midthun, FDA: The package insart reference this vaccine as Pregnancy 
Category C (no animal or clinical data on reproductive toxicny;. While that category 
does allow pregnant women lobe vaccinated if clearly indicated, a blanket statement 
on safety should be qualified. Accepted. Several trials have data on pregnant women 
inadvertently vaccinated and followed to the birth event (-200 instances). This does not 
provide strong confidence. but there has been no evidence of adverse events. The text 
addresses the issue of the risk versus the benefit In terms of HBV. 

• Dr. France: Add text about the strength of new epidemiology to support the success of 
hepaUtis vaccination. And, is it really necessary to restart the sarles if a child receives 
dose 3 early; can1 a fourth dose be given after 6 months? Dr. Modlin: Thera are two 
Issues, number of doses and catch-up. To be consistent with the childhood 
Immunizations paradigm to not add additional doses regardless of the interval from the 
last dose, additional doses are not needed as long three doses are given. That can be 
dealt with outside of the statement 

• Dr. Kristine Severyn, Vaccine Policy Institute, Dayton, Ohio: Much of this discussion is a 
bit disingenuous; >95% of the population will never be exposed to hepatitis B, nor need 
they if they maintain 'a wholesome, moral lifestyle". 

Dr. Modlin thanked Dr. Margolis and his staff tor the clearly immense amount of attention 
paid to this document In the last few months. He requested Its careful review by all present 
and that comments be sent directly to Dr. Margolis within the next month. The statement 
will be reviewed again at the October meeting and, hopefully, voted upon. A workgroup is 
needed to begin addressing the broader and public policy issues raised. 

VACCINE SAFETY ISSUES FOR YELLOW FEVER VACCINE 

Should the ACIP yellow fever statement be modified? 
Dr. Martin Catron recalled two case reports in 1998 suggesting that the elderly may be at 
Increased risk of adverse events from Yellow fever vaccine, and provided a background of 
the vaccine's ortgins. In use since the late 1930s, this vaccine has proven safety and 
efficacy. It has enabled the control of Yellow fever outbreaks in South America and Africa 
and is used to immunize persons !raveling from developed countries to endemic areas. 

Vaccine History. The live-attenuated yellow fever vaccine (LA YFV) was developed in 1927 
from the serum of two yellow fever survivors, and the French neurotrophic virus was derived 
from that Safety concerns about neurovirulence halted the use of the latter since 1982. 
The current vaccine produced stems from the Asibi strain, whose virulence was attenuated 
while preserving immunogenlcity and protection. This is not a clonal derivative of a live 
virus, but a whole population of genetically homologous but distinctive vinous. EafiY on, it 
produced higher rates of neurotropism and encephalitis, especially among children aged <6 
months. However, this was greatiy diminished with the development of a seed lot system, 
and it has been the UnHed Nations standard since 1945. All vaccine now uses this 
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secondary seed lot, termed 17D vaccine type yellow fever virus, in two primary vaccine 
strains: 17DD, which is used in Brazil; and the 170:204. A reference strain was derived 
from the latter, 170-213, which is manufactured in Senegal and stored at WHO; 17DD is 
produced in Brazil. The two are very similar (>99.5%) in their sequence and their amino 
acid homology. 

Adverse events (35) due to 17Dwere reported in the VAERS data 1990-98. They reflect a 
stepped risk of multi-systemic effects with increasing age (the mid-50S to 60s), with duration 
from 48-72 hours. These resulted in 14 hospitalizations and three deaths. A comparative 
validation of those observations done with collaborators in the U.K. used the hepatitis A 
control vaccine of the time, and produced no similar stepped increase in age-related 
reporting risks and no deaths among in >3 million doses. Another U.K. database on 
Artlvax® covered 1 million doses. It included 36 systemic adverse events and more other 
quickly-resolving non-serious events, and the same stepwise increase in risk. However, 
very few vaccine recipients were aged > 75 years. 

Dr. Cetron then described seven cases of a new yellow fever-like syndrome associated with 
17D yellow fever vaccine. These occurred over the last five years among persons who 
received 170-204 vaccine. Four were in the U.S. (aged 63-79), one in "Country X" (age 
53), and two from Brazil {aged 5 and 22). Yellow fever is resurgent in the Americas and in 
Africa. It particularly threatens urbanized Brazil, where a massive vaccination campaign 
over the last 4-5 years has administered >38 million doses of yellow fever vaccine. 

The syndrome onset is 2-5 days post-vaccination. All seven cases had multi-organ system 
failure and six died. Among five cases, four had the 17DD or 170-204 vaccine-type virus 
isolated and sequenced. There was no wild-type yellow fever isolated from any of the 
patients. Dr. Catron outlined the Clinical description of wild-type yellow fever. The clinical 
syndrome in itseW is not specifically pathognomomic. The broad differential diagnosis 
includes, for example, severe viral hepatitis or malaria, typhoid fever, leptospirosis, dengue; 
and other viral hemorrhagic fevers. The diagnosis requires histopathology. 

VAERS, although a passive system, gives the best inolcation of incidence. Over nine years 
and 1.5 million doses among civilians, the incidence rate was -1/400,000 and the case 
fatality rate was 3/1.5 million {1/500,000). This is similar to the occurrence of paralytic polio 
following the first OPV dose. The important element of all these cases is that, despite an 
aggressive search, no other pathogens were identified nor any other medical etiology to 
account for the syndrome. Clinically, all the cases shared rapid onset after vaccination; 
fever. myalgias and arthralgias; elevated liver enzymes and elevated bilirubin; profoundly 
low platelet counts; lymphocytopenia; low blood pressure raquirtng vasopressure support; 
renal failure requirtng dialysis; and respiratory failure requiring ventilatory support. 

Other possible explanations explored and discounted included previous receipt of yellow 
fever vaccine and receipt of other vaccines (no one was consistent). Slides of the liver 
biopsies done were shared, demonstrating a fa~ly classic but also nonspecific pathology. 
That highlighted the importance of the monoclonal immunohistochemical staining. The 
molecular sequencing on virus isolated from four cases (two Brazilian, two in the U.S.) 
noted no consistent mutation in envelope protein or immunodomlnant region to explain the 
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17 -DO reversion to wild-type. 

The evidence supporting a causal relationship includes striking temporal associations, the 
isolation of 170 vaccine virus from blood and multiple target organs, compatible 
histopathology in conjunction with a large amount of antigen, hepatic necrosis and 
myocarditis/myositis seen in Brazil and "Country X"; an absence of other 
pathologies/etiologies; that fact that the sepsis-like syndrome is similar in some ways to 
wild-type yellow fever; and multiple cases (7) involving multiple countries and both vaccine 
strain subtypes 170-204 and 17DD. There is also precedent (oral polio, perhaps measles) 
and biologic plausibility for LAyFv to cause disease similar to the wild-type disease. 

The evidence against a direct causal relationship includes some findings atypical of classic 
yellow fever, no consistent reversion to wild-type yellow fever genotype (Brazilian follow-up 
virulence research in primates showed no pathology); and that the syndrome was not . 
reported prior to 1996, with close to a billion doses of yellow fever vaccine distributed. 

Unanswered questions include the pathogenesis of this syndrome; whether it is a new or 
only a newly-recognized event (if rare, it would be difficult to detect; as it would still be if it 
has been masked in past outbreaks); and Whether this is a clinical spectrum or an an-or­
none phenomenon. Dr. Citron suspected the former, since cases have recovered, probably 
occurring in a continuum. The risk factors are unclear, including how many are host­
related. Age may play a role, but not exclusively, and so may underlying host factors such 
as flavivirus susceptibility or resistance genes. Further research is needed on issues of 
vaccine strain and production. 

There are no good quantitative incidence data yet nor quantitative risk benefrt analyses, but 
Dr. Catron's bias placed more risk on entering a yellow fever outbreak area unvaccinated. 
The additional needed research includes animal virulence studies, full laboratory work-up of 
cases and perhaps retrospective reviews of suspect cases to define host risk factors. 

The conclusions were: 
• 17D is a possible cause of this syndrome; it is not clearly due to the emergence of a 

wild-type clone. It is not exclusively due to any one known clear mutation in vaccine 
type virus. It may be related to an idiosyncratic host response. 

• Most cases occurred after primary immunization 
• Incidence is really unknown. 
• Yellow fever vaccine probably should be reserved for U.S. travelers to endemic and 

epidemic areas only; any other reason for administration other than medical risk Is not 
advised. 

Proposed Response. The proposed response is: 
• Revise the 1990 ACIP statement on yellow fever, write informational/etters to 

vaccination centers and practitioners; possibly change the package insert; and print 
notices in publications. The Brazilian and U.S. work is fast tracked for Lancet 
publication, as is the VAERS work in the next issue of Emerging Infectious Disease. 

• link passive reporting with the IDSA and International Travel Medicine Network of 
Providers to the VAERS system, and publish a protocol on how to work up such cases. 
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• Establish an active surveillance system of yellow fever vaccine (e.g., through the -3600 
certified yellow fever vaccination centers and other networks). 

Discussion with Dr. Catron included: 
• Dr. Deseda: What is normally expected from viremia or distribution of vaccine virus in 

target ussue? In general, viral replication after vaccination is very contained and 
minimal and has a serologic response much milder than to wild-type. It is very unusual 
to see this amount of viral antigen in target tissue with histopathologic damage after 
vaCCination. 

• Dr. Oflit What is the probable ris/(//)enefit tor a person aged >65 years traveling to an 
endemic or epidemic area? The U.S. deaths are skewed toward the elderly at a 
reported rate of 1:50,000. There has been a resurgence of yellow fever in South 
America and in Africa and tourism data of U.S. travelers show a 300% increase of 
travel to South American yellow fever-endemic areas, and 10% to those in Africa. This 
rapidly increases the denominator of those exposed, and the manufacturers' rate of 
vaCCine production has not kept pace. Modeling has produced a rough numerator and 
a denominator of coverage, and indicates a downward trend of 10-20%. And, after 75 
years of no yellow fever importation, 4 cases in the U.S. and Europe came from South 
America (3) and the Cote D'lvoire (1 ). Dr. Offit cited as another option, discouraging 
older persons from traveling to disease-endemic countries. 

• Dr. Clover: Do we know if the doses were given from single- or multi-dose vials, and 
what is known about the management of multi-dose vials? All five of the cases in 
developed countries were from single-dose vials with no common Jot number. But the 
Brazilian mass campaign used vaCCine prepared in large amounts. 

• Dr. Levin: Dirt the older people who riled have underlying illness? Yes, but those were 
normal for an elderty population and did not require immunosuppressives, nor were 
there common immunodeficiencies. The young people in Brazil were H!V-negative. 

• Dr. Helms: The medlcaUons taken by the elderly may be hepatotoxic (e.g., 
acetaminophen}. Yes, and tOXic exposures can cause some similar histopathology. 
But there were none such seen, and the variety of medications given to manage and 
support these patients were not hepatotoxic. 

• Dr. Smith: Please clarify the booster dose recommendations. Research done among 
military recruits show durable immunliy for 30-35 years and possibly for life. The WHO 
considered changing the decennial vaccination required by International Health 
Regulations, but there was some concern that the U.S. experience may not be 
transferrable globally. In addition, this syndrome appears to stem from prtmary 
immunization; the prior immunity of boosted vaccinees may give them much lower or 
no risk. The epidemiological differences seen may stem from differing proportions of 
elderly people being primarily exposed both to flavivirus and to yellow fever vaCCine. 

• Dr. Zimmerman: Any way to esumate a tfsk../Jenelit ratio in perspective for areas to 
which people travel would be helpful. Yes, but this is challenged, as with many vector­
borne diseases, by focal outbreaks spread non-uniformly. Only regular global 
surveillance could provide a rational risk assessment. CDC is examining some of these 
issues in the development of recommendations for travelers at a sub-country-level risk 
profile, for malaria, yellow fever, and other diseases. 

• Dr. Chen: Am them any DOD data to indicate if this may be a new or newly recognized 
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syndrome? DOD reports no experience with it, and they would have recognizad it in 
otherwise young, healthy military recruits. 

• Dr. Jim Presley, Aventis Pasteur. This must be publicized, preferably by a CDC/FDA 
collaboration, but the Brazilian cases should be separated from the U.S. cases due to 
1) different strains (DO and 204); different monoclonal antibodies; and difference 
demonstrated in neurovirulence testing; and 2) the marked difference of the Brazilian 
cases: youth, no other obvious cause of death; acute illness quite compatible with 
yellow fever, typical yellow fever histopathology on autopsy and yellow fever virus in 
high titers isolated from a mul~tude of tissues. It should be further investigated whether 
there really is a syndrome of that nature in the U.S. Aventis Pasteur has already 
submitted a package insert amendment to the FDA to descrtbe these cases. 

• Dr. Tony Markham applauded Dr. Catron and his collaborators' analysis of these cases, 
particularly with the sparse data available on the American cases. These cases must 
be taken seriously, particularly in any active surveillance done. The CDC's NCID 
Division of Vector-Borne Infectious Disease will provide the technical support to 
evaluate these cases to match the Brazilian level of investigation. 

Dr. Clover reported that the Adult Immunization Workgroup had examined this syndrome 
when it was first presented, and agreed to review it again. A subgroup of volunteers was 
formad, of Drs. Deseda and Offit., and Dr. Midthun volunteered the services of Dr. Philip 
Markhoff, FDA's yellow fever expert. Dr. Snider added that CDC has an agreement with 
FDA to have an FDA representative on every relevant workgroup. 

VACCINE SAFETY UPDATES 

The Brighton Collaboration. Dr. Katrin Kohl oullined the activities of the Brighton 
Collaboration, which aims to develop standardized case definitions for adverse events 
following immunization. This began in fall 2000 under the coordination of Dr. Kohl and Dr. 
Jean Bonhoeffer, a Swiss academician. The collaboration is currently supportad by CDC, 
WHO, and the European Research Program For Improved Vaccine Safety Surveillance, or 
EUSAFEVAC. Or. Kohl outlined the five members .of the Collaboration's Steering 
Committee and its structure. 

Since vaccine-preventable diseases (VPD) are less frequent than vaccine adverse events in 
the developed countries, standardized case definitions are needed to assess immunization 
safety date in order to ensure ongoing trust in immunization programs. These definitions 
will allow comparison of safety data from around the world, maximize scientific output from 
pre- and post-ficensure vaccine trial data and from post-marketing surveillance data, and 
advance scientific progress. Dr. Kohl demonstrated the diversity of safety methods used in 
recent clinical trials, which tracked fever at different cut-off points. 

The case definitions will be developed through expert working groups, each of which will 
address one adverse events following Immunization (AEFI). These experts will collaborate 
w~h participants from the regulatory, public health, and scientific fields, as well as 
professional organizations and vaccine manufacturers. The target audiences include 
Investigators, heatth officials, health cere providers, and regulators involved in all levels of 
immunization and vaccine safety. 
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An inventory of existing case definitions from the literature (both published and not) will be 
complied and reviewed by the workgroups, which will develop case definitions by 
consensus. They will be reviewed/Validated by a broader workgroup including vaccine 
safety organizations and interested individuals; field tested when necessary and possible; 
and then globally disseminated. 

The first AEFis to be defined are fever, local reactions, intussusception, abnormal crying, 
convulsion, and hypotonic-hyporesponsive episode. The Local Reaction Workgroup has 
listed 16 different injection site reactions to be defined. There are currently 5-16 members 
in each of five workgroups. Those on fever, intussusception, and injection site reaction with 
abscess at injection s~e. have begun drafting their case definitions and their related 
parameters {e.g., in the fever group, stratification by Jype of vaccine in order to decide on 
the duration of follow-up needed post-immunization). A protocol for validation studies is in 
initial development. 

The seven AEFis tentatively to be defined include allergic reaction, rash, asthenia, 
paresthesia, SIDS, myalgia, and idiopathic thrombocytopenia. Their selection was based 
on the frequency and severity of occurrence or by public interest and funding concerns. A 
chart of the top ten serious and non-serious AEFis reported to VAERS in the last decade 
and those being defined by the Collaboration showed a good parallel. The next set of 
adverse events to be defined will be selected in this month. Dr. Kohl invited review of their 
Website (brightoncollaboration.org, noting that there is no initial 'WNW'). Draft defmitions 
are hoped to be completed by September 2001; the final draft of the first six AEFI's by 
Marcih. of 2002; and the next seven workgroups to begin this December. She invited 
collaboration. On Dr. Neuzil's question. she explained that the definitions will include all age 
groups. Some may be stratified by age, depending on the adverse event. 

/OM Immunization Safety Review Committee. Dr. Kathleen Stratton, of the Institute of 
Medicine's (10M) Immunization Safety Review Committee, provided its first report. The 
Committee is sponsored by CDC and NIH to conduct a tihree-year project to serially address 
various vaccine safety concerns. For each, the Comm~tee will assess the scientific 
plausibility of a causal link between the vaccine and the adverse event in question, the 
significance of the issue in a broader societal context, and then will recommend public 
health response actions. The Committee meets three times a year and wm Issue a brief 
consensus report 60 to 90 days afier each meeting. There will be summaries developed for 
the public and outreach will be done to providers, researchers, policymakers, and the public. 

The first meeting (March 2001) addressed MMR and autism; the thimerosal issue will be 
addressed in July in Boston {Dr. Stratton will return 2-3 months after that to report); and the 
discussion of multiple antigens and immune dysfunction will occur in November, probably In 
Seattle. The topics are chosen by the DHHS' Interagency Group {lAG). 

The plausibility assessment and causality determinations are based on review of 
epidemiologic studies, knowledge of the adverse evenfs human pathogenesis, and relevant 
animal models. The significance assessment of the issue includes consideration of the 
burden (seriousness) of the VFD in question, its rtsk ff immunization rates fall; tts 
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treatability; the burden of the vaccine adverse event; the level of public concern; and other 
issues tha~the Committee feels are relevant (e.g., feasibility of research to resolve 
unanswered questions). 

The Committee's public health response comments include recommendations on policy 
review, targeted recommendations on research and suJVei!lance, and on communications. 
Aspects of policy review are outside of the Committee's domain, being under the auspices 
of others such as the ACIP. They will not overtap other committees' domains, but if their 
work indicates evidence sufficient to recommend to another specific committee for action, 
they will do so. 

Committee Process. 
• An open scientific meeting (that information is posted on the Website) and another one­

day Committee meeting are held for each topic. 
• The Committee reviews the published literature, and all information and reviews 

submitted by interested parties. All information is placed in a public access file. 
• A background paper was commissioned on the first topic, MMR and autism. Although 

controversial, tt was very effective in drawing many helpful comments when posted on 
the Website. The Committee reviewed them all. That process will probably continue, 
but probably with clearer caveats that the posted paper does not represent the 
Committee's view. 

• The Committee reviews VAERS reports as possible, and hears about unpublished data 
at the public meeting held with the first scientific session. The report briefly discusses 
how unpublished data might be weighed. The more detail provided, the more that can 
be done; but because of the lack of peer review, it is doubtful is would sway a causality 
determination. 

• Public access, aside from the public meeting, Include a telephone number contact and 
multiple materials on the Webstte. 

• 10M reports are extensively peer-reviewed (the MMR/Autism report had 17 reviewers), 
but the responsibility for the report lies wtth the Committee. The reviewers do not see 
the final report until it is released. 

MMR and Autism Report. The Committee concluded that the evidence favors rejection of a 
causal relationship at a population level between MMR vaccine and autistic spectrum 
disorders, based upon a consistent body of epidemiologic evidence showing no such 
association at a population level. 
• The epidemiologic data were taken from the Wakefield case sertes published In 1998 in 

the Lancet and from the 1998 Peltola et al study of 31 vaccinees recorded In the U.K.'s 
passive surveillanca system. The Palja et al study published in the Pediatric Infectious 
Disease Journal in 2000 fonowed 169 vaccinees wtth 173 sertous adverse events 
between 1982 and 1996. Neither of these latter two studies reported cases of autism. 

• Three published ecologic studies: Dales et a! (2001) studied children born between 
1980-1994 in California who were diagnosed with autistic disorder. The General 
Practitione~s Research Database case study of 2001 followed 350 children in the U.K. 
aged <12 years diagnosed with autism between 1988-1999. Again, no trend emerged 
in the increasing rates of autism with the immunization. The Gilberg et ai199B study 
reanalyzed data from a 1991 population study of autism to examine pre- and post-MMR 
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introduction rates. None of these showed an association with increased autism. 
• The Tl!ylor 1999 cross-sectional time series study provided the strongest data in three 

analyses of identified children. It showed no step-up in autism diagnoses after MMR 
introduction, no change in diagnosis age with vaccination age, and no clustering of 
diagnosis, parental concern, or autistic regression. 

• Three unpublished reports also were reviewed by the Committee, from Dr. Elizabeth 
Miller (updating the Taylor study, with preliminary analyses supporting tt); Dr. 
Fombonne (reporting a time series analysis reflecting a step-down rather than increase 
in autism incidence post-MMR introduction), and Dr. Wakefield (reporting rechallenged 
cases of regression after MMR vaccine, confirmation of the presence of measles virus, 
and typing that for wild- or natural-type vaccine strain). 

Causality: The 10M approves of using case reports to support causality, but heard none of 
the depth reported at this meeting that could strengthen a causality argument. The biologic 
models linking MMR vaccine and autistic spectrum disorders were fragmentary. Too many 
events would be necessary for the MMR vaccine to cause autistic spectrum disorder. 
• No relevant animal model has demonstrated a link between MMR vaccine and autistic 

spectrum disorder. Those that exist are inapplicable to postnatal insults such as the 
MMR vaccine. 

• Nonetheless, the Committee did not exclude the possibility that the MMR vaccine could 
contribute to autistic spectrum disorder in a small number of children. The 
epidemiologic evidence, aHhough consistent and all indicating no association, lacks the 
precision to assess rare occurrences of MMR vaccine responses that could lead to 
autistic spectrum disorders. And, although the proposed biologic models linking MMR 
vaccine were not established, neither were they disproved. 

Recommendations. The Committee recommended continued studied because: 
• The evidence is limited; no study was particularty exemplary or strong alone and all had 

fiaws. 
• The severe burden presented by autism requires a better understanding of the disease, 

and the burden of diseases prevented by the vaccine is very high. If this issue cannot 
be resolved to parents' satisfaction about the safety of the vaccine and immunization 
rates fell, the public health burden of natural measles, mumps, and rubella would be 
terrible. 

• Although the Committee did not specify what sort of attention should be brought to 
bear, they made several specific targeted research recommendations: 
• Establishment of standardized case definlflons or assessment protocols for autistic 

spectrum disorders. 
• Exploration of whether exposure to MMR vaccine is a risk factor for autistic spectrum 

disorders in a small number of children. But this is perhaps best delayed until there 
are biomarkers of either the risk for autistic regression or of one of the steps of the 
proposed biologic models). 

• Investigation of whether or not the measles vaccine strain virus is present in the 
intestines of some children with autistic spectrum disorders (to replicate/validate the 
Wakefield work). 

• Reports to VAERS should provide wtth as much detail and documentation as 
possible when any diagnosis of autistic spectrum disorders may be related. 
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• Study of the possible effects of different immunization exposures (e.g., children 
whose families declined their receiving the MMR vaccine). The Committee was very 
clear that this was not an encouragement of alternatives to the recommended 
immunizations, but rather an acknowledgment that some children are being 
immunized in a different way. Targeted clinical studies of these children or these 
families would be of interest. 

• The Committee endorsed the existing research portfolio of CDC, NIH, and other 
funders on the rtsk factors and biologic markers of autistic spectrum disorder, in 
general. 

• CDC and FDA should review their communications, particularly those on the 
Internet, to ensure that their information is not inflammatory and is unbiased about 
the putative link between MMR vaccine and autism. 

• Tangential issues that could be addressed in the Committee's future include 
discussion between the vaccine and the public health professionals and the public 
aboul such questions as: why It Is Impossible to prove a negative relationship; what 
is an "acceptable" level of rtsk for a given vaccine benefrt, and how is that best 
discussed with vartous stakeholders; how to best convey the meaning of terms such 
as "association" versus "causality'' and what evidence supports them; and ways to 
research vaccine exposures not directly causing but perhaps trtggering conditions of 
multi-factortal etiologies; the approprtateness of alternative Immunization schedules 
or practices which might be requested In a clinical setting; and the general issues of 
vaccine and risk benefit communication. 

In discussion with Dr. Stratton, Dr. Jackson asked how the report has been received. She 
replied "about what would be expected" in vaccine safety work. The pediatrtc and the public 
health community agree with much of It; the research recommendations and the call for no 
policy review were considered sensible. Some vaccine safety advocates approved of the 
report for the most part. Other groups are Jess happy, mostly with the emphasis of the 
conclusion rejecting the causal relationship based on the evidence, although the possibnity 
cannot be ruled out. 

Update on Thimerosal 
Dr. Roger Bernier updated the committee on the progress of transitioning from a 
thimerosal-containing vaccine supply in the routine pediatrtc schedule to the present 
situation of a supply with no, or trace, amounts of thimerosal. 

Background. When this first came to widespread public attention in July 1999, three 
vaccines on the routine schedule contained thimerosal as a preservative: hepatitis B, DTaP, 
and Hib. The ACJP encouraged clinicians and parents to Immunize all infants even if the 
choice of individual vaccine products is limHed for any reason. In October 1999, ACIP 
stated that those three vaccines can continue to be used beginning at two months, along 
with monovalent or combination vaccines that do not contain thimerosal as a preservative. 
Then, after the Vaccine Safety Datalink reports of a possible link to health effects 
associated with thimerosal, a second Joint Statemem by the AAFP, AAP, ACIP, and the 
Public Health Service (PHS) recommended continuation of the current policy of moving 
rapidly to vaccines which are tree of thimerosal as a preservative. Until an adequate supply 
of each vaccine is available, use of vaccines which contain thimerosal as a preservative was 
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still acceptable. 

Since July 1999, hepatitis B has become thimerosal-free (by Merck in September 1999 and 
then by GSK in March 2000). All of the Hib supply Is now thimerosal-free, as is the DTaP 
supply (Aventis Pasteur in March 2001 and GSK since 1997). Two other companies 
dropped out of the market In fact, all the routine vaccines on the pediatric immunization 
schedule are now thimerosal-free. ·Others still containing it (e.g., Influenza, Td, and DT) are 
not part of the routine immunization schedule. The remaining supply of thimerosal­
containing DTaP vaccine is probably small and should ba quickly finished. The Hib and 
hepatitis B vaccines last released into the public sector have not yet expired, but the 
remaining supply should be qutte limited. 

The ACIP has chosen not to express a vaccine preference relative to thimerosal. While that 
is now moot with the thimerosal-free product, expressing a preference would influence the 
use of any existing vaccine stocks containing thimerosal. The Committee was asked if it 
wished to continue the current policy, or to make a recommendation that could decrease the 
use of the small estimated number of hep B, Hib, and DTaP doses with thimerosal 
remaining in doctors' offices and public clinics. 

Dr. Modlin thanked Dr. Bernier for the immense amount of time and intellectual energy he 
devoted to this issue and the balanced approach he provided. He also noted that, in 
addition to the policy Implications, there could be implications for thimerosal-containing 
vaccines used throughout the wortd. Dr. Bernier agreed. The staff was not ready to identify 
options for the Committee on this day, but only requested an indication of its wishes. 

Discussion wHh Dr. Bernier included: 
• Dr. Chen: The Europeans are moving in the same direction as the U.S., as report~d at 

the recent WHO Immunization Safety Meeting. There is some concern for the Bll but 
the schedule used there does not contain the amount of thimerosal exposure that led to 
the concern in the U.S.; the issues would just need to be framed properly. 

• Dr. Zink of GSK stated that their hepatitis B vaccine is free of preservative. 
• Dr. Snider. Could there be any implication to other vaccines not now included in the 

schedule, such as LA IV if it is considered? One of the potential consequences of 
making a change could be to change people's perceptions of other vaccines. Care 
would be needed about attaching the concept of hazard to thimerosal. The hepatitis B 
vaccine poses issues because it is both tor infants and adults. 

• Dr. Zimmerman: stating a preference can pose implications for influenza, TD, and 
perhaps other things. Going beyond the present policy raises potential problems. 

Dr. Tompkins moved to support the current policy. With no objection, that was 
accepted as the Committee's response. 

Proposed Research on Thimerosal-Containing Vaccines and Developmental Deficits. Dr. 
Thompson summanzed the background of guidelines of the Food and Drug Administration 
Modernization Act of 1997. This required a review of biologics containing, and the 
guidelines for, methylmercury and thimerosal's ethylmercury. Only studies on 
methylmercury were available. EPA's guidetines are the most stringent: the routine vaccine 
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schedule would exceed the EPA's standards for methylmercury exposure to children aged 
<6 months: 

A June 2000 meeting reviewed analyses using the data of two VSD HMOs, Northern 
California Kaiser (NCK) and the Group Health Cooperative (GHC). That report associated 
cumulative ethylmercury exposure in the first year of life with language and speech delay, 
ADHD, lies, stammering; and unspecified developmental delays. However, the analysis 
had weaknesses, including in its statistical associations and inconsistent subsequent 
analyses. 

A follow-up, two-phased, retrospective cohort study was proposed, with Phase I focusing on 
sensitivity versus specificity (through a broad range of neuropsychological tests, outcomes 
from the VSD screening analysis, and domains affected by methylmercury exposure 
reported in previous studies). Phase II would follow-up on Phase I with specificity to the 
deficits and patterns seen from Phase I. A larger sample size would be required, perhaps 
one wilih different children than in Phase 1. An external multi-<lisclplinary panel review of 
the proposal in March commented: 
• The study design's separation of Phase I and Phase II (3-5 years) was not efficient or 

timely. A hybrid study to increase the timeliness of the results and reduce the cost of 
lihe study was advised. 

• Opinions differed as to whether low birth weight infants should be included or excluded. 
• The potential bias of including the NCK as a study site, the source of lihe strongest 

results in the VSD screening analysis, was raised 
There are few elihylmercury studies available to guide definitions of lihe exposure 
groups and possible threshold effects. 

• The consultants recommended conducting pharmacokinetic studies and extensive data 
collection on alternative exposures and potential confounders. 

• Suggestions of outcome measures included: reducing the number of domains in the 
study; focusing the domains based on methylmercury studies and results, selecting 
highly sensitive but brief tests, and adding measures on speech and visual-spatial 
ability. 

• The retrospective cohort design study was felt to be well worth doing, but opinion 
differed if the two-part study was a sound approach. There was also general opinion 
voiced that the Phase I results would not necessarily ensure finding any results in 
Phase II. 

• There were no strong opinions to exclude NCK as a stte, but there was general 
agreement that it should not be analyzed alone. 

• Overwhelmingly, the panel believed that the association between thimerosal and autism 
could not be studied wHhin this design. They recommended instead a case control 
study, Which NIP will do. They also did not feellihat a prospective cohort design study 
was Imperative. Some disagreements about the correct interpretation of the results 
from a retrospective study related to ethical considerations. 

A follow-up, similarly multidiscipfinary meeting in May reviewed the revised test battery. The 
panel members added measures based on group input, and revised the protocol: 
Design: Retrospective cohort study. 
Cohort: Subjects will be selected based on cumulative thimerosal exposure from vaCcines 
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at age 3 months, since the highest exposure per kilogram occurs at age 2 months if ACIP 
recommendations are followed. 
Testing: Standard neuropsychological testing battery of all participants at age 7 and 9 years; 
confinnatory evaluations of children testing positive on certain screening tests. (In essence, 
Phase II will be done the same day as Phase 1). 
Exposure groups: Three: low ( <25 ~gm ethyl mercury; medium: 25-62.5 ~gm; and high: 
>62.5 ~gm. This may be changed to two exposure groups, of those who received hepatitis 
B vaccine at birth versus not Alternative exposure will also be researched: cumulative 
exposure at age 6 months, 1 year, and 2 years, with weight-adjusted analyses. So, 
although the sample will be selected based on cumulative exposure at 3 months, all 
exposures will be explored. 
Exclusion criteria: Severe perinatal and selected congenital disorders, receipt of hepatitis B 
immunoglobulins, low birth weight babies (<2,500 gm) and gestational age <38 weeks. 
Outcome measures: Phase 1: verbal ability, visual-spatial ability, executive functioning and 
attention, short-tenn memory, fine manual motor tasks and achievement, language delay, 
speech delay, and ADHD; Phase II: a) charactertzation of prevalence estimates for 
language and speech defic~s. and ADHD, testing those measured at 1.5 SO below national 
nonns on selected Phase 1 measures; b) other exposures and potential confounders, 
including proxy measures for other forms of organic mercury, lead, PCB'S, alcohol, and 
other drugs, and from abstracted medical records, questionnaire responses. and IQ tests to 
parents/caregivers. 
Sample size Phase 1: small; Phase II, -3400 (assuming background prevalence of 2.5 in the 
low exposure group, with a power of 80% and a two-fold difference in neurodevelopmantal 
delay rates) with -1100 per exposure group (800-850 from each of four VSD HMOs). 

Next steps: NIP review of the protocol; discussion of funding/budgeting; presentation to the 
10M Immunization Safety Committee July meeting; Identification of an independent 
contractor for the study planning phase (procedures, sampling frame, standardized testing, 
pilot and actual study). 

Discussion with Dr. Thompson included: 
• Dr. Modlin: Why exclude low birth weight babies; the group most likely to be at risk and 

to signal? The screening analysis indicated no effect from thimerosal exposure within 
low birth weight children; and great likelihood of poor neurodevelopmental outcomes in 
such children, who are also less likely to get immunized. Such confounding by 
contraindication requires a randomized triaL Dr. Modlin: But this group is sizable, and 
is truly vulnerable to adverse effects of toxin exposure early in fife; and the true 
confounding effects of low birth weight on adverse outcomes begin for those with 
gestaUonal age of 5'30-32 weeks. Dr. Chen: Most of the birth weights are -2500 gm; 
only a very few are much lower, so this seems an artificial cut-off if a very low birth 
weight group was really desired. Discussion will continue with the !OM. 

• Dr. Orenstein: A decision has not been made to go forward with this study at this point, 
pending review of budget considerations and prtortties since thimerosal was removed 
from the supply. The major issues relate to vaccine injury compensation therapy and 
implications to the developing world. 

• Drs. JacksoniModlln: Many AfriCan-American babies who are very welt developed fall 
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below the 2500 gm weight cut-off and would be excluded. Use something much tower 
than 38-weeks and 2,500 grams. 
Dr. Plotkin: Phase I is generally a hypothesis-finding phase; but Phase II will only try to 
confirm the realfty of that statistical difference among all the variables, among the same 
population? Phase I is a more traditional toxicology study which uses continuous 
measures and ends when tt Is determined that the exposure caused "X' point difference 
in a particular outcome. This Phase II focuses on following up on the VSD results. It 
adds those screening measures' specific outcomes to the traditional toxicology study to 
follow up on the same individuals and accurately classify them as either speech­
delayed, language-delayed, or ADHD. The multiple-measure issue is a known problem 
that will have to be addressed. 
Dr. Plotkin: Will this be blinded for the parents, who probably are or will be aware of 
related lawsuits? Yes. There has been discussion of how the design can reduce that 
potential confounder. 
Dr. Halsey: Will the investigators and reviewers be masked to the exposures? Yes . 
Explore whether you can increase study power to be able to detect differences even if 
they are small (likely) and do not reach an odds ralio of two. The study should be done 
because of the added strength of a retrospective cohort analysis as compared to case 
control studies. 
Ms. Lynn Redwood, of SafeMinds, took exception to cohort selection based on age 
only to 3 months, and using 12.5 pg to separate the medium- and low-exposure groups. 
Mercury's long half-life will not reach peak blood concentrations untl1 age 6 months. Dr. 
Thompson responded that there is a very high positive correlation between 3- and 6-
month cumulative exposure(- 0.7-0.8), and the highest exposure per kilogram occurs 
at two months of age tor most Individuals. Ms Redwood: Right. But then it says six · 
months because of the stair-stepping of excretion concerns that need to be addressed. · 

PUBUC COMMENT was solicited, but the requesters, Dr. Zink and Ms. Redwood, had 
already spoken, so the meeting adjourned at 5:35p.m. 

JUNE 22, 2001 

UNFINISHED BUSINESS 

Review of the Edited tnguenza Supplementary Statement 
The meeting reconvened at 8:00 a.m. the following morning wtth a discussion of the ed~ed 
influenza supplementary statement that Dr. Schwartz had provided for the members' 
overnight review. Dr. Schwartz summarized the changes made: 
• Fonnat changes placed the goals up fron~ with the description of production estimates 

and the recommendations, fOllowed by the supporting data. The text under 
recommendations was simplified. 
A recommendation tor mass immunizers was added, which includes local and state 
health departments. 

• The recommendation about communication to high-risk patients was modified to avoid 
them all calling their physician's office about vaccine availabiltty. 

• Text was added to indicate that this year's situation may become the norm, and that 
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ACIP will consider later what recommendations should be routine as opposed to unique 
for this-season. 

Dr. Schwartz outlined several other issues for discussion: 
• Use of the terminology of "delay" or "decreased earty season availability.' The 

advantages of the latter are: 1) to deflect concern about the causes of the delay; 2) to 
decrease public alann; and 3) to potentially more accurately reflect the long-tenn 
situation. However, he lett the advantages of using "delay" still seem to be greater. 1) 
it accurately reflects the perceptions of physicians and of others In the system of what is 
the 'nonn;' 2) it better captures the stakeholders' attention; 3) it preserves CDC's 
credibility in the face of investigations and conspiracy theories; and 4) it accurately 
reflects this year's situation without assumptions about future production/distribution 
decisions. 

• To provide perspective on the magnitude of the problem, he added text ("Distribution 
through October will be substantially greater than during 2000 when production delays 
occurred"). And, to avoid the confusion of addressing current and future objectives in a 
single document, he added as a goal a prioritized or phased system for this year while 
still emphasizing the Healthy People 2010 goals. 

• To address close contacts of pediatric patients, the parenthetical comment can be 
revised to a footnote. Staff will work with the MP to better clarify that issue. 

Discussion with Dr. Schwartz included: 
Dr. Siegel (and general consensus): Replace "those who care for them" with a more 
specific statement referencing health care workers to make it very clear that they need 
to be Immunized early. 

• Dr. NeuZil: Strengthen the text staffng the impoltance that manufacturers, distributors, 
and venclors inform providers of the amount of vaccine available under 
"Recommendations for Manufacturers~~ 

• Ms. Linda McKibbon, CDC Offioe of Health Care Partnerships: There are several 
places in the recommendaOons where the priority of distrlbuffon to nursing homes could 
be placed, including under providers for manufacturers and f!Jrhealth depaltments. 
That can be done if the Committee desires, but there are some special concerns about 
the elderty population (waning Immunity and October vaccination rather than earlier) 
that make it tricky. Text can be developed reoogniZing that groups such as the frail 
elderly (>65 years old) should be given priority for earlier vaccine, and that standing 
orders are one approach to improve Immunization rates within this population. 

• Dr. Nichol: Perhaps include text to explain that references to •providers" inciudes health 
care organizaaons and long-term care, etc., as well as individual providers. That could 
be added as a recommendation to manufacturers and distributors. 

Dr. Word questioned the discussion, noting that nursing homes and chronic care facilities 
were already listed as priority groups: Dr. Modlin summarized the committee's oonsensus 
to allow Dr. Schwartz to work out the final wording with staff to reflect the Committee 
thoughts. 

VOTE: Conflicts: Aventls, or Wyeth, or Medeva. 
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Dr. Johnson moved that the Committee support the supplementary statement as 
presented" by Dr. Schwartz. Dr. Levin seconded the motion. 
In favor. Levin, Brooks, Word, Tompkins, Helms, Offit, Johnson, Smith, Deseda, Modlin. 
Opposed: None, 
Abstentions: Rennels, Clover. 
The motion passed. 

Dr. Snider noted the two-stege process of the Committee's advice to CDC and then its 
decision of whether to accept those recommendations. He thanked the Committee and 
staff for their consistent excellent crafting of recommendations, such that they are generally 
accepted as advanced. He expected that any changes would be edttorial rather than 
substantive issues, but if any of the latter are made, the Committee will be informed.· 

AGENCY UPDATES 

National Immunization Program (NIP) 
Dr. Orenstein reported the success of 35th National immunization Conference from May 29-
June 1. Over 1500 people participated in the agenda, which included a Cyber Cafe, a 
Webcast, and will produce a CD {"Everything You Want to Know About Immunization"). 

NIP Budget. The President's FY2002 budget submission included a 3% {$1 09 million) 
decrease for CDC overall, but a 4% increase for NIP. That includes $14 million for the 317 
Grant Program {mostly for pneumococcal conjugate vaccine purchase); $4 million for 
vaccine safety a<;tivities; $1 million for global immunization activity (polio); $1 million for 
extramural research; and a mandated $2 million cost of living increase. 

Pneumococcal conjugate vaccine. Early concern about uptake has lessened. As of May of 
2001, >8 million doses were purchased, oomparable to those of Hib-oontaining vaccines. 
However, since much of this is probably filling the pipeline, the implementation of 
pneumococcai conjugate vaccination is not at routine immunization levels; and the resource 
needs and necessary degree of catch-up remain unknown, especially. for the state 
programs. 

Eradication Programs. Measles in this hemisphere is still at record lows. PAHO data were 
shared showing --90% immunization coverage. The U.S. had 86 cases in 2000 {a record 
low, 30% of wihlch were importations and 18 of the 60 indigenous cases import-associated), 
and 60 cases as of June 9, 2001. Although this was higher than the prior year, 36% of the 
60 were imported, and in perspective, there were 36,000 cases in 1990. There is no 
evidence for re-establishment of indigenous transmission. Canada, Mexico, and El 
Salvador. also reported cases, and only Hispaniola appears to have indigenous 
transmission. 

Polio eradication is making tremendous progress. Global polio funding increased in the FY 
2001 budget by $1 million (to total-$107 ). At the end of2000, -20 countries were 
considered endemic (mostly the Indian suboontinent and sub-Saharan Africa), a 99% 
reduction since the program's beginning in 1988. The target is to terminate transmission by 
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the end of 2002 and to certify eradication of polio (3 years without cases) by the end of 
2005. Dr.-orenstein also presented the latest data on the Hispaniola outbreak. The 
Dominican Republic's last known case was identified on January 25. Haiti is doing less 
well, with the last known case's onset on April29. Both countries are trying to terminate 
transmission with oral polio vaccine immunization. 

Food and Drug Administration (FDA) 

Dr. Midthun reported two meetings of the FDA's Vaccines and Related 
Biological Products Advisory Committee (VRBPAC). During the March meeting, 
they discussed the licanse application for GlaxoSmithKiine's (GSK) 
combination vaccine containing DTaP, hepatitis 8, and inactivated poliovirus 
vaccine. Efficacy for the new combination product was based on a comparison 
of the immunologic responses induced by the combination vaccine vs. licensed 
vaccines (GSK's DTaP vaccine and hepatitis 8 vaccine, and Wyeth Lederle's 
OPV vaccine). The combination vaccine was non-inferior to the comparator 
vaccines with regard to all the antigens with the exception of the FHA 
component of the pertussis vaccine. The VRBPAC was split on whether 
efficacy had been demonstrated. The VRBPAC discussed the safety data but 
did not vote on the question of safety because of outstanding manufacturing 
issues. The VRBPAC agreed that additional safety data should be collected, 
especially in the context of concurrent immunization with Prevnar, as there 
were no data on such concomitant administration available. The majority of 
the committee indicated that these data should be obtained pre-licensure, 
although some members thought that this could be done post-licensure. 'The 
development of new conjugate pneumococcal vaccines was also discussed. 
Prevnar's® recommendation for routine use prevents a placebo-controlled 
efficacy study in the U.S. with any new such vaccine. The majority of the 
committee indicated that a demonstration of immunologic non-inferiority in 
comparison with Prevnar could be used to support efficacy, in lieu of 
clinical endpoint data. The question.of how new serotypes would be 
evaluated was complex. Although it was agreed that this should be done based 
on immune response as well, tt was not clear what the comparator should be. 

In May, the VRBPAC discussed the use of adenovirus-transformed cells as a 
new substrate for producing vaccines (e.g., for HIV) that cannot be produced 
in more conventional cell substrates. The VRBPAC generally concurred with 
the FDA approach to date in evaluating the adenovirus-transtonned cell 
substrates for tumorigenicity, oncogenicity, and adventitious agents, and 
provided additional helpful input on evaluation. The July meeting agenda 
includes discussion of Aviron's license application for live attenuated 
influenza virus vaccine. 

New product approvals include the GSK TwinRix® combination hepatitis-N-8 
vaccine for active immunization against hepatitis A and hepatitis 8 in 
individuals aged 18 or more years, and Aventls Pasteur's new 
preservative-free formulation of Tripedia®, which contains only a trace of 
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mercury (less than 0.5 meg per dose versus 25 meg per dose in previous 
formulation). 

In response to Dr. Katz's question, Dr. Midthun confirmed that 
immunogenicity, efficacy and safety data obtained for vaccines tested in 
other countries can be used to support license applications for these 
products in the U.S. 

National Vaccine Injury Compensation Program (NVICP) 
Dr. Geoffrey Evans reported the monthly statistics for FY2001. An increase in claims from 
-15 to -18/month is probably due to more publicity about the Program and to a lag time for 
the claims filed. Claims for new vaccines include 343 for hepatitis-B (gathering medical 
records will require 3-5 years until adjudication) a few for Hib and varicella, and ten claims 
to date for rotavirus vaccine. The latter has no specific injury listed, but a Notice of 
Rulemaking is in development to add intussusception. When published as a final rule (in 
several years), an 8-year retroactive coverage period is likely. There have been 32 claims 
on DTaP. There are still about20 pre-1l8 claims remaining. Awards totaling $1.25 billion 
have been paid to date. The Trust Fund balanca is $1.67 billion; -$200 million is collected 
annually. 

DTP was the predominant vaccine cited in claims 1990-97 (73%), followed by MMR (11%) 
and OPVnPV (5% each); rubella (3%), DTffdiT, 2%; and others, 2%. Coverage for 
pneumococcal conjugate vaccine has caused some confusion. To be added to the Vaccine 
Injury Table (VIT), a vaccine must be recommended by CDC for routine administration to 
children, and Congress must impose an excise tax. Once done, coverage is retroactive for 
8 years. The excise tax for conjugate pneumococcal vaccine predated licensure somewhat. 
The VIT included it Category XIII, which is reserved for new vaccines, and the coverage 
dates back to the effective data of the excise tax. Pneumococcal vaccine, except for the 
23-valent pneumococcai,w;ccine given to adults and.older children (since it is not a general­
use recommendation), was included in May with no specific injury listed. The rule should be 
final in two years. The NVICP Website offers further explanation. 

The "Vaccinate America's Children Now Act", which would reduce the vaccine excise tax, 
has some bipartisan congressional support, but its future is uncertain. On March 29, Reps. 
Dave Weldon and Jerry Nadler will discuss their bill in a press conference. Similar to the 
Vaccine-Injured Children's Compensation Act, ~requires the burden of proof standard used 
In veterans' claims processes. This loose, non-science approach, does not require a 
positive association, but accapts effects "deemed to be vaccine-related by a fair and 
imparlial'person." It also extends the statute of limitations from 3 to 6 years for both death 
and injury claims, based on the petitioner's first knowledge of injury. Other provisions 
include family counseling reimbursement and the establishment of trusts. 

A September 1999 hearing on the program and a recent bipartisan report recommended 
the establishment of a reasonable alternative standard, and consideration of how to 
increase the number of claims compensated. There is interest in this since the newer 12 
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vaccines/conditions do not have the clear outcomes of the vaccines of the original VIT, 
which still must show a causation-in-fact The difficulty and cost of doing so for the new 
vaccines has caused a significantly increased number to be dismissed. To avoid the 
claimants' return to the tort system, standards that embrace both science and provide a 
more consistent approach are being pursued. 

Discussion with Dr. Evans included: 
• Dr. Abramson: Were the hepatiUs-B claims most from older people? Of the first big 

bolus, -50 claims were for persons aged <18; about half of those were neonatal doses. 
What would be is the claims process tor adverse reactions to inffuenza vaccine for high­
risk children?. They would go straight to the tort courts until there is a general-use 
recommendation for influenza vaccine issued. 

• Dr. Chen: One reason for these modificavons is a major difference in the law's ultimate 
implementation versus its original intent. He explained that changes to the VIT were to 
be based on science, but wtthout funding provisions for doing the required scientific 
research. So annually, there is budget competition with NIP for vaccine purchase, etc., 
even though there is a $1.5 billion trust fund. The current Washington solution seems 
to be to simply remove the scientific aspect to allow faster and easier payments. He 
felt that the stakeholders involved (e.g., the AAP, industry) should protest the 
subversion of the law's original intent and make an alternative case for the law's 
modification. 

• Dr. Levin: Why is hepaUhs-B so predominant in acvve claims, and what happens to the 
percentage dismissed; do they go to the tort system? DTP lawsuits tracked through 
1997 drop significantly. They seem to be not going through the tort system because 
they are Included on the table; negligence need not be proven. Other reasons for ~s 
dominance include that the hepatitis B claims deadline was approaching, along with the 
attorneys' motivation to file claims after the related and very publicized French 
government action. 

National Vaccine Program Omce (NVPO). Dr. Martin Myers accepted the committee's 
good wishes on his announced intent to resign as NVPO Director. The Assistant Secretary 
for Health is beginning the process of identifying his successor, who will be based in 
Washington, since the NVPO is now a component of the DHHS Office of Public Health and 
Science. He wil! remain to. ensure an orderly transition. 

Dr. Myers described the relationship of the DHHS Interagency Group (lAG), whose 
membership is from federal agencies conducting vaccine-related activities (DHHS, DOD, 
USAID). It serves as a policy facilitator and coordinator. The related advisory committees 
Include FDA's VRBPAC, the NVICP's Advisory Commission on Childhood Vaccines, and 
the National Vaccine Advisory Commtttee (NVAC) which advises the Assistant Secretary on 
vaccine policy issues. 

Current NVPO activities include coordination of the Pandemic Influenza Plan, which 
includes a series of annexes (e.g,. infection control, triage and care for children, etc.). 
NVPO sponsored a technical workshop in March on the use of anti-viral drugs in the 
pandemic setting; reviewed the NIP's revision of the pediatric/adolescent and adult 
immunization standards; and it coordinates the Polio Laboratory Containment Activity. 
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Related to that, the CDC pilot study is complete; NIH's will be so in the next month; and pilot 
surveys wiH begin soon to complete a national inventory by year-end. The process Will then 
begin of increasing the biocontainment level for work with Wild-type poliovirus. NVAC 
briefed the Secretary on the vaccine supply issues, and a workgroup is examining the 
issues related to introduction of new vaccines. Another workgroup is developing guidelines 
for the states' use in implementing the recommendations for new vaccines. The vaccine 
supply delays and shortages have been subjects of much discussion. Topics include the 
shortages of influenza and tetanus-toxoid containing vaccines (except for the pediatric 
DTaP), and the shrtnking list of producers of meningococcal, vartcella, and DTaP vaccines. • 
There are now no licensed prOducers of OPV for use in outbreak control in the U.S. 

The NVAC and its Subcommittee on Vaccine Safety and Communication has been briefed 
by the 10M Vaccine Safety Committee and held a public forum about the process of 
identifying future topics. The Subcommittee was asked to consider the process of 
identifying and recommending future topics to the lAG for the 10M Committee to pursue. 

A workshop on intussusception and rotavirus vaccines will be sponsored by NVPO to 
explore that attributable risk, since this is a crttical vaccine for development both in the U.S. 
and worldwide. Documents of the Workshop on Aluminum in Vaccines are in press, and 
the Combination Vaccines Workshop will be in the July issue of Clinical Infectious Diseases. 

Dr. Georges Peter, the NVAC Chair, commented on the NVAC's recommendations 
regarding the Polio Virus Laboratory Containment. Dr. Walter Dowdle presented the plan in 
detail. The participation and cooperation of laboratories nationally, private as well as 
governmental, was encouraged, to be sure of identifying all the stock. He also elaborated 
on the Workgroup on Public Health Options for Implementing Vaccine Recommendations. 
This was requested by ASTHO to help them establish prtortties in developing school, day 
care (and perhaps college) immunization requirements. This does not involve identifying 
vaccines, but rather, suggesting ways With which the states can implement vaccine 
recommendations (from mandates to incentives). NVAC will sponsor three workshops 
across the country to hear the state health departments' perspectives, along with private 
groups, industry and other partners. A draifieport by year-end is planned. Finally, he 
noted the nascent status of the Workgroup on Strengthening Vaccine Supply. There is now 
a need to address supply-related problems, which are broader than the current status of 
specific vaccines. 

National Center for Infectious Diseases (NCID) 
Dr. Allison Mawle reported the May 30, $70 million gift of the Bill and Melinda Gates 
Foundation to fund the development and production of a meningococcal A conjugate 
vaccine. This ten-year project is In partnership with the private sector, developed by a 
working group spearheaded by WHO and the Seattle-based Program far Appropriate 
Technology in Health (PATH). CDC is the leading technical partner. Sub-Saharan Africa 
has -200 million people at risk for meningitis. So far in 2001, atleast 40,000 people have 
been infected, and >4000 died (a probably under-reported total). The problem in 
developing a vaccine has been the lack of a guaranteed market. 

Once the conjugate vaccine is developed, the foundation will oversee its evaluation in 

37 

,, ... ,. - ... ,. _.,. . 
L_ ____________ _ 



Africa, licansure process, effectiveness and safety monitoring, and financing the vaccine for 
distribution:. The latter will probably be linked to the Global AIDS Vaccine Initiative (GAVI) 
procass. Finally, the vaccine will be introduced through mass and routine immunizations­
inCluding a vaccine useful among Infants - to completely eliminate meningitis in Africa. 

NCID was the CDC pilot project for polio laboratory containment, which went well. A Web­
based Interactive interface is now In development to survey all labs for those potentially 
holding Wild polio cultures. Education about this initiative and process has begun With 
contact With professional organizations, most recently, the APHL meeting and With ASM. 

GENERAL RECOMMENDATIONS ON IMMUNIZATION 

Dr. William Atkinson reviewed the highlights of changes to the ACIP document of General 
Recommendations, whid1 has been in revision for several years: 
• Re-insertion of the definition pages. 
• Related to the new four -day grace period, a footnote (Draft #5, page 12) recommending 

that physicians and other health care providers comply with local or state vaccination 
requirements when scheduling and administering vaccines. 

• Addition of another footnote on page 12 exempting rabies and anthrax vaccines from 
the 4-day grace period, due to their unique schedules and spacing. 

• Page 13, bottom text, revised to say that the IPV series "may be rather !han "should be" 
completed before the first birthday. 

• Page 15, additional text was inserted to exempt parenteral LA V not given 
simultaneously from repeated vaccination of !hose given <4 weeks apart, when the 
combination of yetlow fever and measles vaccine is administered. Recent data 
indicate that yellow fever and measles vaccines probably do not interfere with each 
ather. The yellow fever statement also Will be amended, and the congruency of the 
General Recommendations and the new hepatitis statement Will be ensured. 
• Dr. Peter. Data are weak that indicate intelference between two live virus vaccines 

given within 28 days parenterally. That new recommendation will be changed. 
Stmilarfy, a viral infection within four weeks is. not a conlfaindicalion for vaccination. 
Dr. Jane Seward reported a Vaccine Safety Datalink (VSD) study indicating that 
MMR provided within 30 days before varicella vaccine led to an Increased risk of 
varicalla vaccine failure and breakthrough disease. When given on the same day, 
MMR vaccination shows no difference, but within 30 days, the risk of varicena 
vaccine failure rises, although that for OPV given within a month did not. 

• Dr. Gall: lnsett a paragraph on pages 45-46 to address pneumococcal vaccination 
durfng pregnancy. That will be done. 

• Dr. Abramson: Since a recent JAMA artide indicates a potenlially lower response to 
immunizaffons after a viral illness, a workgroup to study this seems advisable to 
stiggest a recommendalion. There was general agreement to retain the amended 
text presented at this meeting (Page 15, lines 26-30) in order to err on the side of 
safety and to provide some guidance to frequent provider inquiries on this issue. 
The issue will be researched issue through a workgroup. Text will be added on the 
lack of clarity about this and that it will be studied further. 

• A paragraph on Palivizumab® and its exception to interferences in lhe IG live vaccine 
section was added. 
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On pages 19-22, the text on contraindications and precautions was combined and 
moved for more prominent placement toward the front The Table (5) of 
Contraindications and Precautions was updated and retained. Text will be added to 
note that contraindications and precautions change, and to refer the reader to the 
Website for the latest updated table. 
• Dr. Levin suggested the same be done for the section on unknown or uncertain 

vaccination status. He also noted that the (page 20) National Standards for Pediatric 
Immunization Practices are now the Standards for Child and Adolescent 
Immunization. 

Wording on aspiration (page 24), previously recommended, was altered to parallel the 
Red Book statements, which are not a direct indication to aspirate. 
A large new section on jet injection was added, a very comprehensive piece developed 
by Dr. Bruce Weniger. The committee agreed to reduce this to -2 paragraphs and to 
retain the -30 references. A footnote was suggested to note that the entire document 
is available by request on the Website. 
Text (pages 31-32) on non-standard vaccination routes and sites was changed to only 
recommend repeat injections of those vaccines whose immunogenicity is known to be 
compromised if given in a route or site not recommended (i.e., currently, rabies and 
hepatitis-B vaccines given in the buttocks and hepatitis-B vaccine not given 
intramuscularly). 
Two paragraphs on syncope (pages 33-34) were added, including a policy change to 
parallel Red Book text, advising a 15-20 minute observation period after vaccination. 
This was supported by VAERS data on injuries from falls sustained after syncopal 
episodes, mostly among adolescents and within 15 minutes of vaccination. There was . 
agreement that, although many childhood vaccines are given to children not yet 
walking, the term syncope is general enough to include unconsciousness or a lapse of 
consciousness, and can apply to other reactions. This change would not apply to 
massive immunization campaigns or administration of OPV. And. since this document 
cites expart opinion that persons be observed, it does not carry the weight of a 
recommendation as a new standard of care or any legal liability. Text will be added to 
indicate that most of the syncopal episodes have occurred among adolescents and 
adults. 
A brief section was added on acute vaccine reactions {page 34), to advise stocking 
epinephrine in case of anaphylaxis, and addressing the issue of safety needles and 
reduction of Injection injuries. NIOSH reviewed and approved it 
The thimerosal allergy section (page 42) was attered for clarification . 
• Dr. Word suggested editing the text that "thimerosal as a preservaUve has been 

removed from pediatric vaccines," since it is in influenza vaccine. That wm be 
added. 

• Dr. Abramson: Is the trace amount of thimerosal still present in some routine 
vaccines a problem for those allergic? Dr. Midthun thought that must be assumed. 
A phrase will be added stating the potential presence of trace amounts of thimerosal. 
Dr. Zink, of GSK, supported that, noting the manufacturers' clarity that trace 
amounts of thimerosal may remain after the vaccine production process, but at 
levels undetectable by current scientific analyses. 

The intemational adoption section (page 47) was changed to the 
lmmigrantlintemational adoption section, to clarify this as partaining not just to 
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adoptees, but to anyone vaccinated outside the U.S. 
• Dr. Smith: The adoptee data are from a limned number of studies; we would not want 

to recommend serologic testing or revaccination of thousands of adoptees if a 
documented immunizailon is on hand. The wording will be tweaked to specify this 
only if the validity of vaccine administration to an international adoptee or immigrant 
is in question. 

• Dr. Overturf agreed to review .this in.relation to the 2003 Red Book, noting the 
absence of any table to suggested serological testing and specific approaches. 

• Dr. Schwartz reported staff review of the studies' laboratory methods and their 
satisfaction that the data support the general adequacy of vaccination records. That 
reassurance could be better reflected in this draft. He offered to help to draft that 
and to involve the AAP as well. He also suggested the reinsertion of a table rather 
than the currently dense text. 

A resource directory will be added with a succinct listing of relevant Web and telephone 
resources, and the reference list will be refined. 

Furtiher discussion with Dr. Atkinson included: 
• Dr. Levin: lnselt text on the conjugate pneumococcal vaccine. 
• Dr. Vemon, Merck Vaccine Division: Include, in the Resource Directoty, Web sires with 

good vaccine safety intonnation (e.g., the AAP). 
• Dr. Chen: offered to help to incorporate other definitions (e.g., to distinguish between 

"reaction' and "adverse event') and suggested that the new text on management of 
acute vaccine reactions cross-reference to the VAERS reporting descrtbed later. 

• Dr. Franca: Can a statement be insalted about the impact of adequate reimbursement 
on vaccine coverage to encourage managed care organizations to cover them?· Dr. 
Peter. That recommendation was made two years ago in the NVAC statement, 
'Strategies for Sustaining Success,' published in JAMA. 

• Dr. Nichol: lnsalt an explicit suggestion that not only primary care praciltioners but 
soma specialty practitioners administer immunizalions to their palients. 

• Dr. Evans: lnselt text on vaccine risk communicalion; he offered such wording done by 
NVICP.and the Red Book. Two or three sentences will be inserted-under patient 
information (page 61). Dr. Chen volunteered to help draft the language, noting also !hat 
the issue of VPD risk among people who are exempt might be addressed. 

• Dr. Word: Check whether the text about blood transfusions with packed red blood cells 
should reference 5 months, not 6 months. All numbers will be checked for their 
consistency with previous ACIP pubflcations. 

Dr. Modlin asked fer other small edits to be provided to Dr. Atkinson, who outlined a time 
line fer next steps. Pending approval on this day, edits will be done in the next month and 
the document put through formal NIP clearance. MMWR cannot run this until September, 
meaning it will not be published until November. He will try to give it to them by August, In 
case a prtor opening occurs. But ff not, he hoped it could be published on or near 
November 12, the 25~ publication anniversary of the very first General Recommendations 
document, which was three pages long and had no references. 

Vote. Dr. Tompkins moved to accept the General Recommendations as proposed. 
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The motion was seconded. There were no confiicts. With all in favor, the motion passed, 
to applause. 

Dr. Atkinson offered to e-mail the final document to interested Committee members when it 
is cleared by NIP and prior to MMWR's editorial work and clearance. Finally, he reported 
requests ID share the document with Program Managers, even in draft form, before it is 
formally published, and asked the committee's opinion. There was no objection voiced. 

UPDATE: DISCONTINUATION OF HUMAN RABIES VACCINE FOR INTRADERMAL 
PRE-EXPOSURE USE 

Dr. Charles Rupprecht reported the unexpected news that Aventis, the only manufacturer 
producing the human rabies vaccine used for intradermal (I D) pre-exposure administration, 
had decided to cease production. They cited this as a business decision. ID rabies vaoclne 
is only licensed in the U.S. 

Causes tor Concern. Rabies is the most significant global viral zoonosis. However, human 
rabies cases in the U.S. remain uncommon due to: 
• Prevented exposure to rabid animals. But cases may be under-reported (e.g., an 

investigation by the CDC/California Health Department determined a February rabies 
death that was retrospectively diagnosed in June). 

• Proper post-exposure prophylaxis after any exposure, 
• Pre-exposure vaccination (PEV) of those considered at risk (e.g., veterinarians, animal 

control officers, and laboratory diagnosticians who may contact the rabies virus directly 
or indirectly). The priming provided by this vaccination simplifies the post-exposure 
management by eliminating the need for rabies immune globulin and requiring only two 
intramuscular booster Immunizations on days o and 3. The PEV is delivered in three 
doses on days 0, 7, and 21, either intramuscularty or, with the now discontinued 
product, intradermally. 

• However, this is a specialized niche. Since rabies is a zoonosis, not a contagious virus 
like polio or hepatitis, the vaccine Is an orphan drug. As such, its.disconlinuation even 
further threatens rabies prevention and control. The licensure of the human diploid cell 
vaccine (HDCV) in 1980 released the first cell culture vaoclne to the marke~ and was 
the first immunogenic and efficacious product. But the first HDCVwas expensive 
(-$100/dose and requiring 3 doses). The ID vaccine licensed in 1986 for a single-use 
application allows a smaller dose. But in general, this vaccine's use was not extended 
to intradermal pre-exposure vaccinations except among Peace Corps workers in 
developing areas. To the present day, the literature support the economic benefit of 
continuous serological monitoring of those at risk and intradermally boosting only when 
the serology becomes undetectable. 

• Those populations at risk make this supply termination of JD vaccine a concern; >80% 
of U.S. veterinary schools use ID rabies vaccination pre-exposure. Such students are a 
financially disadvantaged group on whom a greater cost will have an impact. There 
also are concerns about returning to the practice of dispensing multiple doses from a 
single-use vial for JD. 

• There are similarly doubts about the efficacy of routine intramuscular vaccination when 
serological titers are undetectable. 
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• This lessens public health flexibility in an already orphan product. 
• The global crisis of the availability of rabies immune globulin (Rig) causes grave 

concern. If ID vaccine can be quickly dropped due to a business decision because of 
the problems of the production and availability ofthe Rig used in the developing wor1d, 
Rig could suffer a similar business decision at any time. 

Ironically, rather than focusing on reservoir and vector controls (i.e., dogs in the developing 
world), the WHO is considering the use of ID vaccination of children. The recent CSTE 
meeting passed a unanimous statement of their concern over the possible discontinuation 
of RIG, and called for a~emafive techniques, methods or strategies to alleviate the related 
cancems. 

Possible solutions Include: 
• Reconsideration of the business decision; CDC has requested that. 
• Offering the intramuscular product at the intradermal price. New vaccines in general 

are considering this due to !D's cost-saving delivery mechanism. 
• RFPs and Small Business (SBIR) grants seeking alternative, more economical 

biologicals for rabies prevention and control as a whole, should be Issued by the NIH 
and FDA, CDC, NIP, etc. Or, FSS schedules could be used, under which !he federal 
government becomes a broker and potentially a supplier to end-users. 

• The problems with orphan biologicals suggest a serious need for federal government 
involvement. 

• Renewed ccmmunication is needed for rabies prevention and control, here and abroad. 
A supplemental MMWR statement will be issued to advise those end-users. 

Discussion with Dr. Rupprecht included: 
• Dr. Offit Is the IM product used, but diluted, in the developing world? Yes, WHO 

sanctioned this, especially wtth the shonage of Rig and because of the issues related to 
nerve tissue vaccine in the developing world. Could discontinuing ID vaccine use in this 
country infer that ID Is not as acceptable, perhaps driving those developing countries to 
the less-safe nerve cell vaccine? CDC has worked with WHO and the PAHO for the 
last 10 years to replace the nerve tissue veocines with ID vaccine, wihich we strongly 
promoted as safe and effective. A meeting next month will address that issue to avoid 
any such inadvertent message about the vaccine's ulility or safety. What is the price 
differential? The price differential has been creeping closer within the last few years, 
but n was $65-70 for ID and $100-120 per IM dose. 

• Mr. Hosbach, of Aventis, stated that Aventls did not make !his decision lightly. But they 
knew that the IM product could flll the gap, as it is essentially the same vaccine. GMP 
requirements demand continuous facility maintenance and upgrade. This product 
serves a very small customer segment, but requires a very manual process. Aventis 
considered the potential investment to upgrade !he facility to a more mechanized 
process (posing less risk to the human workers), but doing so would make the ID cost 
to far exceed that of the cunrent IM product So, Aventis allows all !heir ID customers to 
buy the IM vaccine Initially at the ID price. That particularly targets tihe veterinary 
students, although many schools buy the vaccine for them, and many have their rabies 
vaccine reimbursed by insurance. However, Dr. Rupprecht disagreed; a CDC check of 
27 schools found !hat the students bear most of !hose costs. 
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• Dr. Modlin: Is the vaccine truly an orphan drug, oris ffjust in a small market? CDC 
believes it is both, affected by its small market and by the little time/attention paid it. Dr. 
Midthun: Orphan drug status mainly refers to products considered for licensure, but the 
standards for safety and efficacy are the same. 

• Mr. Reilly, of PHARMA, clarified further. No biologicals frt the orphan drug definition. 
The Orphan Drug legislation encouraged pharmaceutical drug manufacturer with the 
criteria of exclusivity and a sole presence on the market fora certain period of time. 

• Dr. Offit: Can we be assured that dropping ID vaccine here will not drive the use of 
neNe cell vaccine elsewhere? Dr. Plotkin: ID development was driven by cost issues in 
the developing world. A tailored message is needed; that is, that the discontinuance of 
ID stemmed from its cost of production wilh manufacturing facility upgrade. But he felt 
that ID vaccination will remain; ACIP just needs to decide whether to recommend its 
off-label use. The IM vaccine is licensed for ID use in Asia and perhaps elsewhere. 

Dr. Modlin noted that the Rabies Statement would have to be updated, and asked for 
volunteers for a Rabies Vaccine Workgroup. Drs. Offit, Brooks, Marchessault, and Plotkin 
did so. Dr. Jane Gilbert, of Chiron Vaccines, volunteered to serve as a consultant Dr. 
Abramson added that the MP will participate, since this will involve pre-exposure 
prophylaxis for traveling children. Dr. Midthun doubted that FDA would support sanctioning 
off~abel use and use of a multi-use vial for single uses. She promised to supply an FDA 
representative to the workgroup. Dr. Snider also suggested in put from the WHO, and Dr. 
Wharton suggested the state public health veterinarians. 

UPDATE ON DEVELOPMENT OF HIV VACCINE 

Dr. Tim Mastro, of the NCHSTP Division of HIVIAIDS Prevention, reported on ongoing HIV 
vaccine trials and the issues related to prepaling for activity after the trials' results are 
released, particularly regarding communication. 

Globally. the 20-year old HIV epidemic has caused -60 million HIV infections and 
-25 million deaths. Of the -36 million curret!UY infected, -25.milllon are in sub-Saharan 

Africa alone, and the prevalence rates of some southern African countries are -30%. North 
Amertca has -900,000 prevalent HIV infections; the U.S. has had 750,000 AIDS cases 
and -450,000 deaths. Global HIV incidence last year was -5 million new Infections 
(-15,000 daily), -40,000 in the U.S. annuaRy (>1 00/day). 

The epidemic has accelerated in the last ten years, and a safe and effective HIV vaccine is 
needed to slow it down. Vaccine development has proven difficult for many reasons, 
including that natural HIV infection does not confer protective immunity; the lack of an ideal 
animal model with which to evaluate products; no known correlates of human protection; 
and great vartability of HIV strains within a wide variety of genetic subtypes, wihose 
importance is unknown as regards protective immunity. 

To date, >70 Phase I and II HIV vaccine human clinical trials have been done, 121n 
developing countries. Only one product advanced to Phase Ill clinical evaluation. Two 
efficacy trials of VaxGen's recombinant envelope protein gp120 preventive (not therapeutic) 
vaccines are underway in the U.S. and Thailand. The gp120 Is expressed In mammalian 
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cells. VaxGen, under Dr. Don Francis, is funding its own trials. Both trials are of a bivalent 
product, each with 300 micrograms of each antigen in an alum adjutant, using T-cell and 
macrophage trophic virus strains. The VAX004 trial of AIDSVAX® B/B, mostly conducted in 
the U.S., is using two viral B strains, and VAX003 in Thailand is using one of the same B 
strains and a product with subtype E, the predominant HIV strain in Thailand. Both trials 
are randomized, double blind, and placebo-controlled. The AIDSVAX® gp120 vaccines 
primarily induce antibody. The AIDSVAX® BIB trial should be completed In the fourth 
quarter of 2002; the Thai trial of AIDSVAX® B/E should be completed by the third quarter of 
2003, 

Only two other Phase Ill trials are planned, both using the Aventis AL VAC® canarypox 
vector to deliver HIV antigen and induce cytotoxic T lymphocytes. The AIDSVAX® BIE and 
BIB also will be used as boosters in these. The U.S. Army's Phase II current ALVAC® plus 
SP120 trial in Thailand should produce a go/no go decision later this year, based both on 
the epidemiology and immunology determined. The Thai trim may include16-20,000 people 
in a community-based Phase Ill trial that may begin next year. The immunogenlcity data of 
the NIH's HIV Vaccine Trial Network's large Phase II trial of an ALVAC product and the 
AIDSVAX® BIB will determine ff a Phase Ill trial in North and perihaps Latin America, will 
begin potentially in 2003. 

The VaxGen study model was shared, tracing the rationale for using gp120, the envelope of 
HIV. It is cloned into synthetic gp120 by genetic engineering in mammalian cells. Once 
puritled, it is placed in a vaccine and injected to induce antibodies to gp120 and, hopefully, 
to block HIV infection. It's safely was demonstrated In >S,OOP HIV-negatlve volunteers and 
>500 HIV~nfected persons. When evaluated as a therapeutic vaccine, no serious adverse 
effects were found, only minimal reactogenicity. 

An overview of the both AIDSVAX efficacy trials was provided. Ongoing evaluation Is done 
of product safety and any trial-related social harrrs (e.g., discrimination). Community 
advisory boards are in place. The primary trial endpoint is HIV infection; secondary 
endpoints are: transient HIV infection, reduction in viral load and slowing of disease 
progression; product safety; sieve analysis (that the vaccine will protect against strains very 
similar to the vaccine strain, but not others); and behavioral effects of being In the vaccine 
trial. 

The trials were each outlined. 
• VAX004, North America and the Netherlands; sponsored by VaxGen; 61 local sites. 

CDC participation. Cohort: 5190 men who have sex with men (MSM) and 300 high-risk 
women. Vaccine: bivalent MNIB strain and a GNE/8, a macrophage trophic B strain. 
Schedule: 2:1 vaccinelplacebo ratio. Trial duration: 3 years; expected compl_etion: 
October 2002. First report on efficacy: November, 2001. 61 trial s~es, centralized data 
management system and specimen handling. 
• Statistical power/sample size calculations: Primary endpointlinfection, 90% power, to 

reject the null hypothesis of vaccine efficacy of 30%, if the true VE was 67% using a 
two-sided test. Assumption: no vaccine effect until after immunization #3, HJV 
incidence of 1.5%; annual loss of 10% in year 1 and 5% each in years 2 and 3. 

• CDC role: Funds 6 trial sites in the VISION Vaccine Sub-studies Network. Cohort: 
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(n-800) 800 participants (18% of the full trial) and a comparison group. Focus: 1) 
betiaviora/ aspects/motivation of participation, determinates of risk behavior and any 
change related to a trial; whether participants un-blind themselves (self-test to 
determine which test arm !hey are In); what contributes to good trial retention; 
whether people use post-exposure prophylaxis for sexual exposures, including 
antiretrovirals; 2) Quafftailve issues through in-depth interviews and focus groups: 
perceptions of being in a trial, decision-making, motivations and trying to understand 
the trial experience; 3) Virologic aspects: antiretrovlral resistance and genetic 
characterization of breakthrough strains; cellular and humoral mucosal immunity in 
both men and women; assessment of care after infection; individual site and 
community-level factors contributing to high enrollment levels, retention and protocol 
compliance. 

• NIH role: Funding lymphocyte collection from the HIV-negative participants to 
research correlates of protection. 

• Overall progress: 5400 enrollees, 94% male, median age of 37. Good follow-up 
(91% retention). Two serious adverse events (SAE) of cellulitis that resolved. 
Reduction of reported risky behaviors since baseline enrollment; minimal social 
harms reported. 

Thailand collaborators: Bangkok Metropolitan Administration (BMA), Mahidol University, 
VaxGen, CDC HIV/AIDS Collaboration in Bangkok. Cohort: 2,545 injecting drug users 
(IOU) in treatment programs; Vaccine: bivalent B/E virus vaccine; 7 doses, 1:1 ratio. 
Duration: 3 years; expected completion in 2003; first efficacy report November 2002. 
• Site characteristics/Bangkok: -s million people, explosive epidemic among IDUs for 

the last 12 years; -30- -50% HIV prevalence among IDUs; an estimated -40,000 
active injecting heroin users; 17-clinic drug treatment program operating since the 
1 960s. Extensive review/approval of multiple IRBs. 

• Overall progress: Of 5,000 screened, 34% were HIV-seropositive; 93% male, median 
age of 26. Good follow-up (97% retention); no vaccine-related SAEs. Decrease in 
reported risk behaviors since enrollment; minimal social harms. 

• Problems: Incarceration is common, but continued voluntary follow-up has been 
possible. 

• The two trials share a Data/Safety Monitoring Board. Chaired by Dr. Walter Dowdle, it 
has 10 multi-disciplinary committee members, both Americans and Thais, who meet 
twice a year. The 5 reviews to date have found no serious problems with trial conduct. 

• Stopping rules: SAE safety concerns, increased susceptibility, rapid disease 
progression associated with vaccination. The procedure has not been set, if one trial 
reaches a stopping point, about what to do with the other trial, since they involve 
different challenges and products. 

Future Considerailons include a partially effective HIV vaccine. Efficacy could be 
characterized by protection from infection (efficacy for susceptibility); or by lowered 
transmissibility or infectiousness (to affect the epidemic and perhaps slow disease 
progression in the individual). 

The set point of plasma HIV viral RNA levels, the viral load, is established -6 months after 
primary infection. Viral load is directly related to the rate of disease progression and the 
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rate of infectiousness (high loads= rapid disease progression and high Infectiousness). 
Withoullr9alment, the period from infecUon to AIDS onset can vary from 2-20 years. 

The assumpUon is that pre-existing antibodies from vaccinaUon could blunt viremia and 
establish a systematic viral set pcint that could profoundly affect the disease progression 
and infectiousness. Partial vaccine effects could include a reduced chance of getting HIV­
infected If exposed, protection.trom some modes of transmission (e.g., mucosal, not 
parenteral); protection from some strains of HIV and not others (e.g., strains within or 
across HIV subtypes); and lower the viral set pcintto slow disease progression and 
decrease infectiousness. 

The Committee's advice on how to prepare for the results of these trials was invited, 
particularly with the U.S. trial's interim analysis due in 6 months. All the involved parlies, 
including VaxGen, CDC, FDA, and NIH, should jointly interpret these results. Then, the 
planning for how to communicate these results must be done, before the trial's end as well 
as afterwards, to ensure a coordinated message of the results' meaning to the general 
public, affected communities, and the medical and public health communities. 

A CDC muHI-disciplinary consultation will be held in September in Atlanta to discuss the use 
of a parlially effective HIV vaccine, identify important issues, and outline future research, 
including future HIV vaccine trials. If this product is licensed, placebo-controlled trials are 
unlikely. If not, the need to continue trials with realistic expectations must be conveyed. 
Among these realities are the complexity of issues involved in HIV vaccine implementation 
(e.g., vaccine demand, production capacity; HIV prevention and intemaUonal implications; 
ethical and legal considerations; duration and breadth of protection; co-administration with 
other vaccines, etc.). 

Discussion with Dr. Mastro included: 
• Dr. Johnson: What public communicailon is expected if the Ilia/ is not stopped this fall? 

That is in discussion in CDC Office of Communication Office and VaxGen's 
communication.staff .. The message .may.be geared tn adjusting expectations. 

• Dr. Katz: What effect is expected on the implementation and the initiaUon of trials with 
more promising antigens (e.g., cytotoxic lymphocytes, CDB, CDL sUmulation) is this Ilia/ 
fails? A trial is a failure if it does not produce interpretable results. If the trial definitively 
resolves gp120 as of low efficacy, that is a success. Without animal models and 
correlates of protection, that cannot be known yet. Nonetheless, a tremendous amount 
will be learned operationally from these trials about enrolling people, conducting an HIV 
vaccine trial, etc., all of which will benefit future trials. But the point was well taken. It 
must be clearty communicated that expecting a total success of a definitive vaccine 
from .the first HIV vaccine trtal is unrealistic. But the pace of vaccine evaluation must be 
accelerated, with 5 million HIV infections last year. Aside from the AL VAC® canarypcx 
products, DNA vaccines are in development, and there will be questions of whether to 
proceed with the first or wait for the others with a good chance of high level efficacy. 

• Dr. Nichol: What is your study power to exclude a vaccine efficacy of zero (it seems ft 
must be 100% to do so), and how will the results be interpreted if the confidence 
intervals are wider than they were tor the power calculaffon? There is more power to 
exclude zero with a vaccine efficacy that might be down in the 30% range. The VE of 

46 



• 

• 

• 

• 

67% shared at this meeting was just tha stopping rule. There will be discussions with 
the FDA of what outcome might lead to licensure of this kind of a product. 
Dr. Abramson: How strong is the educational effect (i.e., are you slowing down the rate 
of HIV infection in the placebo groups, and will this likely have an impact on the speed 
by which outcome can be determined? That is the issue of study effect: if the 
prevention education and interventions are so well done that there is virtually no 
incidence in your trial population, there is no power to evaluate the vaccine. The 
incidence rates of the trials are not shared with investigators, but they are substantial 
and are consistent with the trial design. Despite communication, enough high-rtsk sex 
still occurs in the U.S. and injection drug use in Thailand, to ensure study power. 
Dr. Tompkins: Will the therapy of patients who convert be individualized or standardized 
(and if so, what?)? The North American trial did not assume responsibility for care of 
those infected in the trial, since tt was due to rtsk behaviors, so the trtal sites linked 
people to care in their own setting. The follow-up is standardized under the study 
protocol for assessment of viral load and CD4 counts. Treatment more standardized in 
Thailand since the BMA manages those people's care; their treatment standards are 
evolving. At the trial's commencement, it a 2-antiretroviral regimen for a CD4 count < 
500, which is being re-evaluated now. The reality in Thailand, with their high HIV 
prevalence, is that they cannot afford to provide antiretrovirals for everyone in their 
system. Those in the trial actually have a higher standard of care than others in the 
BMA. 
Dr. Chen: Is there a member of the Data Safety Monitoring Board who has expertise in 
rare disease epidemiology as well as infectious disease epidemiology? That is 
uncertain; Dr. Dowdle is the Chair, and the Board is multi-disciplinary (ethicists, 
statisticians, Thai clinicians, communtty representatives, etc.). 
Dr. Christine Severyn, Vaccine Policy Institute: Would you comment on the opposiUon 
of the late Dr. Albert Sabin to the development of an AIDS vaccine, which was reoontly 
supported at the April Vaccine Research Conference in Arlington, Virginia? Dr. Mastro 
wished to be optimistic, but believed that the world needs a safe and effective HIV 
vaccine that can protact people from HIV. 

HARMONIZED SCHEDULE 

Format. Dr. Natalie Smith thanked the Harmonized Childhood Schedule Workgroup for 
their work. They decided to continue to publish an annual schedule in journals, CDC's hard 
copies, and on the Web, and to consider any major or urgent issues on a case-by-<:ase 
basis. The format of the schedule was altered to appoximate that of the Minnesota State 
Health Departmen~ wihich previously was presented to the ACIP. The schedule and 
footnotes are now on the same page. The recommended ages extend through 18 years. A 
column indicating the 11-12 year-old assessment may be changed to Indicate an 
adolescent assessmen~ to promota assessment at every vistt. Below a dotted line the 
vaccines for selected populations are listed (Hepatitis A, influenza, pneumococcal 
polysacchartde vaccines). Both color and black and white versions are available. The CDC 
Website and Hotline information are listed. 

Content. Dr. Wharton reviewed the previous fOrmat developed by Dr. Jacqui Gindler and 
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others several years ago. It served well, but has been streamlined using some 
improvements developed by NIP partners: 
• The footnotes are now columnar, and the schedule Is on an 8Wx11" sheet (the format 

MMWR is moving to by 2002), enabling most of the previous text to be included but in a 
less cluttered fashion. 

• The colors used allow even black and white printers to distinguish the differentiations. 
Another version can use white and striped bars for catch-up. 

• Differences from the previous format are: 1) explicit indication of catch-up vaccination 
(the green-striped bars) for hepatitis-B. MMR-2, varicella, and pneumococcal conjugate 
vaccine; 2) the adolescent assessment visit is highlighted, although the column title 
could change; 3) additional vaccines for selected populations are included rather than 
the single hepatitis-A for selected populations before. 

Remaining issues for consideration include: 
• The bar width lor hepatitis-8 catch-up is wider than the others 
• The @e of the pneumococcal conjugate vaccine column is not matched by the 

pneumococcal vaccine line. 
• Inclusion of pneumococcal polysaccharide vaccine with conjugate PPV/PCV. 
• Placement of the "selected populations" line. 
• Numerical indication of multiple doses involve some copyright issues (e.g., MMR-1, -2, 

etc.). 
• Which vaccines to indicate for use in selected populations. 

The Committee approved the change In format. Dr. Modlin reported his and Dr. Smith's 
discussion of solutions: 1) changing the bar widths to be uniform and 2) changing the 
pneumococcal conjugate title to pneumococcal vaccine, to include both vaccines and to 
allow pneumococcal polysaccharide to be included and appropriately labeled. The 
numerical indication of multiple doses could be resolved by 3) including a "If' number sign, 
and changing the label for range of "accaptable' dose to range of "recommended" dose. 
But the Committee's guidance was requested on the placement of the birth dose convention 
(e.g., the preferred first dose of hepatitis-8 vaccine is at pirth, so the label would be placed 
there), and on additional vaccines for selected populations. 

Discussion of the elements included: 
• Dr. Abramson: I am concerned that citing vaccines for selected conditions could cause 

others to be forgotten (e.g., meningococcal vaccine). Dr. Modlin: Vaccines could be 
added on an annual basis, based on. whether they should be used in a general 
population. 

• Dr. Overturf: Why are the DTaP dose 5 and IPV dose 4 not in a gold bar?, and 
pneumococcal conjugate vaccine is marked for catch-up to -5 years of age, but is 
licenSed for safety to a higher age group and is given to certain high risk groups at 
higher ages. The ACIP recommendation does not include the use of conjugate vaccine 
beyond five years of age in any group, even if so licensed. Such use of vaccine In older 
children is an issue for this sclhedule. The issue is addressed in the footnote, but 
additional wording for the footnote could be crafted when the schedule is adopted in 
October. 

• Dr. Johnson: Perhaps we should mark the recommended age with a lightly colored bar 
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around DTaP, HIB, IPV and PPV in the 2, 5, 6-month columns. That is consistent with 
what was said before and could be changed. 
Dr. Zimmerman: The MMR dose 2 differs from the old schedule. That is to distinguish 
the routine dose 2 from the catch-up dose, a distinction now made with ovals. 
Pneumococcal polysaccharide is not indicated in children· with pure or simple asthma; 
confusion may result. Dr. Clover: Ust both. The delineation can help practices 
stocking bolh to decide when to use each, a common question since the licensure of 
the conjugate vaccine 
Dr. Plotkin: This is a good opportunity to support the recommendation of a birth dose of 
hepatitis-B. which unlike other vaccines, poses both programmatic and immunologic 
implications. Dr. Zimmerman: It was moved to the birth dose in 1999, but some 
advocated putting It back in the middle to be consistent with the existing policy that 
prefers combination vaccines. Preferring both a birth dose and a combination vaccine 
is Inconsistent. Dr. Modlin: Hopefully, this inconsistency will be resolved with the 
decision on the hepatitis-8 vaccine statement in October. 
Dr. Wexler, Immunization Action Coalition: 1) Ensure that the table's bars go across to 
reflect every age, including the 7-10 year-olds to remind about that catch-up 
opportunity; and make the 14--18 year-old range, 13-18, to include all ages from 5-18. 
2) Extend Td on the catch-up vaccination to age 18 years and IPV to age 17 to allow for 
immigrants, etc.; and 3) Hib catch-up should extend to age 5. Dr. Wharton: The 
definition of "catch-up· was discussed in the Workgroup. The catch-up bars are 
confined to vaccines that either have relatively new recommendations or relatively new 
emphasis on policy implementation. Since there has been a longstanding 
recommendation about Td boosters, the bar is yellow, not green, for the first Td dose, 
which is a routine recommended booster, not a catch-up. The danger is that many 
catch-ups could be included, which could decrease the impact of those vaccines 
highlighted. 
Dr. Wexler. Rather than overlaying the PPV with the PCV, insert an extra line. Dr . 
Diane Peterson, Minnesota Department of Health, appreciated Dr. Wexle(s comments, 
knowing from experience that ·~there's anything that can be misinterpreted, it will be.· 
The problem wnh adding columns·(e,g.>; the·recently-added 24-month column) is the 
necessarily decreasing font size. Minnesota has not had misunderstandings yet that 
assessments at other ages or catch-up should not be done, although it could happen. 
Dr. Peter. I am very concerned that our attempt to be all-inclusive and to perhaps take 
the place of the detailed recommendaffons could lead to confUsion and l{)se some of 
the inftial purpose of having a universal schedule. Dr. Orenstein agreed. The schedule 
was not designed to handle every situation and should be kept as simple as possible. 
Dr. Evans: Can we insert something about safety (i.e., the legal requirements for 
reporting and the NVICP), which applies to all the vaccines listed? He suggested 2-4 
lines. about VAERS and the NVICP to alert providers to their existence, and Websites or 
telephone numbers. Dr. Peterson: The back of the Minnesota schedule has catch-up 
schedules, vaccine reaction and disease reports, the VAERS number and the Website. 
Dr. Abramson: Move everything under the dotted line to a second page. Dr. Wharton: 
That would take hepatitis-A off, which was inserted last year, and could cause 
confusion if deleted again. Dr. Smith: It is important to emphasize influenza. Dr. 
Brooks liked the one-page forma~ which is easy for practice settings to post He found 
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the dotted line acceptable, and commented that influenza vaccination is a key 
component of preventive health. 

• Dr. Richard Jacobs, a member of the Academy's Education Program: 1) agreed that 
again changing the hepatitis-B text or bar will confuse practicing pediatricians; and 2) 
the Prevnar® conjugate pneumococcal vaccine in the green bar could be accompanied 
by the Hib catch-up. At least that component could be moved to a catch-up table of 
those preferred for select populations, but that could also Include 23-valent 
unconjugated vaccine. That will be confusing. Perhaps the second page is disliked, 
but it has all the necessary explanatory footnotes. Without that, the table must be clear 
and free-standing. 

• Dr. Zimmerman: Please provide the next iteration for a July conference call. Dr. 
Wharton said that will be done and summarized the changes for the next version: try to 
keep the pneumococcal polysacchartde vaccine; influenza and hepatitis-A with the 
dotted line; wait until the hepatitis-B statement is finalized to decide on the wording and 
bar format. She also asked ff the Committee agreed that a catch-up schedule, if 
developed and approved in time, could be published concordantly with the harmonized 
schedule. There was general agreement. 

Adult Harmonized Schedule 
Dr. Vishnu-Prtya Sneller named the partners in the long-discussed schedule of adult 
immunization: Drs. Neuzil and Schaffner for the ACP; Dr. Clover for the AAFP, and Dr. Gall 
for the ACOG. The advantages of standard immunization schedules for adults are the 
provision of standard guidelines for and increased visibility of harmonized immunizations by 
providers.; increased focus of provider organizations on the adult Immunization issues; an 
opportunity to highlight the most important messages/changes in adult immunizations for 
media report annually; and increased adult immunization. The public health targets for the 
next decade include a 90% vaccination rate for those aged >65 years and 60% for those 
aged 18-64 for whom these vaccinations are recommended. 

The Process of Harmonizing the Adult lmmunizaOon Schedule includes: communication with 
the representatives of those provider organizations which had issued immunization 
schedules to their members; current comparison of those to determine what needs to be 
harmonized; subsequentiy, future development of a schedule format for approval by the 
ACIP and provider organizations, and development of an annual review/revision process 
similar to that of the childhood schedule. 

The recommendations of the ACIP (1991), ACP Green Book (1994), and the ACOG 
technical bulletins (1992 and 1992) on immunizations durtng pregnancy and rubella in 
pregnancy were reviewed and summartzed by Dr. Sneller. Since they are fairly well 
harmonized, any real or perceived differences are now the focus: 
• Decennial Td booster recommendations of ACIP and ACP. 
• Revaccination of older adults with a 23-valent PPV recommended by ACIP and ACP. 

These differ both the strength of the recommendation (ACIP's being stronger) but also 
in the indications for revaccination (ACIP specifies; ACP's is unclear n the revaccination 
is single or multiple). ACP and ACIP also differ in wording on revaoclnation of persons 
with the 23-valent PPV for those vaccinated with the 14-valent PPV. However, this may 
be moot since most of those vaccinated with the 14-valent are probably already 
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revacGinated with the 23-valent. 
• ACIPIACP recommendations differ in strength about MMR measles vaccination of 

persons bam prior to 1957. 
• ACIP issued recommendations for hepatitis-A, meningococcal vaccine, varicella and 

Lyme disease since 1991. ACP has not published additional recommendations for 
adult immunizations. 

Formats considered include 1) the graphic representation of the Minnesota State Health 
Department, which may be altered to collapse the first two columns to ages 19-49, to avoid 
changing annually when people "age our of the measles vaccination age; 2) a tabular 
fonnat on high risk patients with chronic disease or conditions for the easy review of sub­
specialty practitioners; 3) another tabular fonnat summarizing vaccinations for special 
populations. The one-page schedule is very similar to that of the childhood schedule, 
designed tor ease of use and comfort of reference for those providing these immunizations. 

Channels being considered to communicate this to the general public are the mailing list of 
the Immunization Action Coalition; the state health departments' communication channels 
and newsletter mailing lists; and medical specialty groups' Web or mailed newsletters. 
Once available, the adult immunization schedule could also be published by the media and 
other community-based organizations serving older adults, or those organizations 
addressing the prevention/management of chronic diseases. 

At their meeting on this morning, the Adult Immunization Workgroup Subcommittee decided 
not to watt until the entire hannonlzation with the provider organizations is complete if that 
involves a substantial delay. They will, rather, work with the provider organizations to 
publish an article or report with a table indicating the areas of harmonization and describing 
the areas of disharmony being negotiated, and then provide updates later on. 

Discussion included: 
• Dr. Schaffner thanked those involved in this work, which could be a milestone in adult 

immunization activities. It could gain the attention of many of the scholarly and 
professional societies relating to adult patients and'their praciitioners. 

• Dr. Zimmennan: 1) The AAFP immunization schedule (on their Website) will also have 
to be hannonized; 2) agreement should be sought on an age-based Minnesota-style 
schedule fonnat, since details (revaccination, high risk groups, etc.) could take a long 
time to resolve. 

• Dr. Ray Strikas, NIP: commended the work group tor a nice and very encouraging 
beginning. He suggested publishing it around August or September to avoid 
overburdening the influenza season recommendations. and not publishing it during 
developmenllpubllcatton period of the childhood schedule, to avoid compounding the 
AAP's and CDC's work. He was unsure that a simple schedule could be quickly 
accomplished for the Td booster. With the Td shortage, this is significant issue has to 
be resolved before recommending on Td boosters. 

LABORATORY-ACQUIRED MENINGOCOCCAL DISEASE 

Dr. Nancy Rosenstein reported several recent accounts of laboratory-acquired 
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meningococcal disease that has caused great concern in the health care community. A 
high rate of meningococcal disease was found among laboratory workers, suggesting 
enhancement of the current guidelines tor laboratory safety and a reinforcement of current 
ACJP vaccination guidelines. 

Data Presentation. Dr. James Sejvar reported -3,000 cases of meningococcal disease 
reported in the U.S. annually, with a case fatality rate of -12%. Neisseria meningitidis is 
transmitted by close direct contact with respiratory secretions, and serogroups B, C and Y 
cause most disease in the U.S. The only U.S.-Jicensed vaccine is a quadrivalent 
polysaccharide that protects against serogroups A, C, Y and W135, but not B. It is sate and 
effective, but does not have 100% efficacy and requires repeat doses. 

The CDC/NIH publication, Biosafety in Biological and Biomedical Laboratories (BMBL) 
classifies Neisseria meningitidis as a Biosafety Level (BSL) 2 organism. Guidelines advise 
the personal protection of laboratory coats and gloves and facial protection as appropriate, 
and the use of primary barriers such as biological safety cabinets (BSC) for procedures that 
might cause splashing, spraying or splattering of droplets. However, no such procedures of 
increased risk are listed. 

MMWR reported two fatal cases of probable laboratory-acquired meningococcal disease in 
1991, the first in the U.S. CDC then recommended that work with high concentrations or 
large quantities of organisms be conducted in a BSL-3 laboratory, and Immunization of Jab 
workers. In 1997, ACIP recommended consideration of vaccination for research, industrial 
and clinical Jab personnel routinely exposed to Neisseria meningitidis in potentially 
aerosolized solutions. The general assumption was of risk primarily to research and 
industry personnel frequently exposed to these quantities, many of whom are thought to 
have been vaccinated. But the rtsk to clinical laboratory personnel was Jess clear. 

Upon the cases of probable laboratory-acquired meningococcal disease last year, reported 
in close time proximity, CDC assessed the frequency of these infections to reconsider the 
laboratory safety/vaccination guidelines. ·.· · 

Members of various infectious disease1 microbiology, and infection control professional 
organizations were contacted through electronic mail discussion groups. A case was 
defined as a laboratorian with a history of meningococcal disease consistent with acquisition 
in the laboratory setting, and with a serogroup matching a recently-handled specimen. 
Basic descriptive epidemiologic infonmation was collected on behaviors and laboratory 
practices that might have predisposed exposure to aerosols or droplets, based on the 
known mechanism of meningococcus transmission. 

This uncovered 16 previously unreported cases from six countries of probable laboratory­
acquired meningococcal disease in the past 15 years, all among microbiologists and most 
cases among females. The cases split fai~y evenly between serogroup B and C; 8 cases 
(50%) were fatal. Ten cases with infonmation available indicated a median interval of 4 days 
between handling the probable source specimen and symptom onset None of the 
reported cases occurred among workers in hematology, chemistry, or pathology. 
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A slide charting all cases reported in the past 15 years was shared. Of the 16 previously 
unreported cases, 6 were from the U.S. in the past five years. No one knows the number of 
microbiologists in the U.S. The denominator of laboratortans at risk was estimatad by 
multiplying the ~3000 Isolates of pathogenic meningococcus cultured in hospital 
laboratories annually by an average of three microbiologists handling it during the laboratory 
investigation. Over 5 years, this produced an average atlack rate of 13/100,000 population 
at risk per year, compared to a rate of 0.2/100,000foradults aged 30-59, the age group of 
most laboratory workers. Many of the case microbiologists were reported to have 
performad common microbiological laboratory procedures, but 15 of 16 cases did so 
outside of a BSC or aerosol screen. 

The conclusions were: 1) that U.S. rates of laboratory-acquired meningococcal disease are 
·much higher than initially suspected, and represent a substantial occupational hazard to 
microbiologists; 2) the high case fatality rate may be due to reporting bias, but could also 
reftect highly virulent strains and high density organisms encountered in the laboratory 
setting, compared to natural transmission; 3) that all of the cases were among 
microbiologists, and not workers in other sections of the laboratory, suggests that exposure 
to meningococcal isolates and not patient specimens represent the increased risk; 4) 
although not a breach in laboratory safety technique, almost every case manlpulatad the 
isolate on the benchtop and not in a BSC. A similar finding of high resulting disease risk 
came from a recent U.K. study. Importantly, all of the cases detected were in clinical 
laboratories, perhaps because safety guidelines may be stricter in research and industrial 
laboratories; and more of the laHar personnel may have been vaccinated. 

Based on these findings, laboratory safety should be emphasized for prevention of 
laboratory-acquired meningococcal disease, as should implementation of additional safety 
precautions when manipulating those isolates; specifically, doing so in a BSC. If a BSC is 
not available, other methods of aerosol protection may be appropriate. But, if adequate 
safety equipment is unavailable, the risk should be minimized and the isolate should be 
transferred to another laboratory. 

The staff recommended: 
• The use of the quadrivalent polysaccharide vaccine as an adjunctive measure in the 

protection of microbiologists as an additional safety precaution to minimize 
laboratorians' risk of infection and due to the limitaHons of the vaccine. 

• Research and industrial laboratory scientists routinely exposed to Neisseria meningftidis 
in potentially aerosolized solutions should consider vaccination. and microbiologists 
should be educated about the increased risk of infection and the seriousness of illness 
so that laboratory leaders and individuals can make informed decisions regarding 
vacc!nation. 

• In instances where Neisseria meningitidis is inadvertently handled outside of a biosafety 
cabinet, antimicrobial chemoprophylaxis should be oonsidered for the exposed 
microbiologist 

I 

These recommendations do not conflict with the current ACIP guidelines, and were 
suggested for inoorporation into the next ACIP guidelines. The staff will next publish their 
findings and recommendations for laboratory safety and vaccination in the MMWR. The 
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endorsement of the American Society for Microbiology is expected, as well as other 
stakeholders. CDC plans to Initiate prospective surveinance for cases of laboratory­
acquired meningococcal disease, to continue to assess the rates among Jaboratorians and 
the effectiveness of the recommendations. Finally, the reassessment of current laboratory 
safety practices was encouraged. 

Discussion with Dr. Sejvar and Dr. Rosenstein included: 
• Dr. Tompkins: 1) What type of exposure is really relevant here? Most nieningococcus 

isolated in the clinical lab is not in spinal fluid, but in sputum cultures, which cannot all 
be read in BSCs. Was any case caused by just opening the plate and doing the 
analysis, or were they all from ccncentrafions of organism done in serological testing 
with Its aerosolization?; and 2) II is unrealistic to expect a transfer of suspected 
meningococcus to another laboratory In the absenoe of a BSC. The 6 U.S. cases used 
to calculate the rates had culturad isolates from either blood or cerebral spinal fluid; 
none from respiratory secretions. Data for all of the cases collected are not available, 
but CDC is trying to asoertain that. The common theme of the cases was the 
manipulation of isolates of culture outside of BSCs. No cases were reported among 
individuals in a Jab who handle only specimens. 

• Dr. Tompkins: I understand that But many labs use automated devioes to read the 
blood culture, and the result is unknown until the sample is taken out, plated, and the 
gram stain is done. That is not an inherently dangerous step. Dr. Rosenstein: We have 
struggled with this issue over the past 6 months, as Dr. Johnson can testify, having 
reported one of the initial cases. We have broadly vetted these recommendations with 
laboratory colleagues, both at CDC, those who write the safety guidelines, the state 
health departments reporting these cases, and ASM. They agreed with the specimen 
transfer- although perhaps it cannot always be accomplished - and that a suspicious 
CSF or blood culture should not be handled on open bench. 

• Dr. Tompkins: In thinking about patient care, laboratory capacity for specimen 
identification is crifical/y impottant. There must be an alternative, such as a close-filling 
TB mask, without a BSC. Transfer is just not acceptable. Dr. Rosenstein: We support 
transfer if there is not appropriate aerosol protection. We hope that it will be 
determined ff an aerosol guard or TB mask is sufficient, but that has not yet been done. 
We are trying to ensure understanding of the increased risk associated with common 
practices, such as reading these on the bench top. The role of laboratorians and other 
organizations is to determine whether a BSC is really needed or if simple aerosol shield 
is sufficient. 

• Mr. Hosbach, Aventis Pasteur. Vaccination is safe, and could be "recommended" rather 
than "considered". The polysaccharide is limited in its Jack of meningococcus B. But all 
of Aventis' workers in manufacturing are vaccinated routinely every five years, as the 
pacl<age insert recommends (3-5 years). Blood tests are also done to ensure adequate 
antibody responses and protection during exposure. 

• Dr. Johnson: Agreed. ACIP's previous recommendations have been equivocal for 
Jaboretorians. Calculated risk to microbiologists handling meningocoocal specimens 
shows a considerably higher risk than that for which ACIP recommends vaccine use in 
outbreak control. The recommendations already advise vaccination for those working 
In laboratories expected to encounter meningococcal isolates likely to be aerosolized. 
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Without opening up the entire statement, that point could be strengthened, 
Dr. Rosenstein: We were struck that many microbiologists could be vaccinated for a 
very uncommon exposure, and still not prevent the serogroup 8 that constitutes half of 
these cases. 
Dr. Clover. Perhaps we could define what •routine" is in a clinical laboratory in the ACIP 
reccmmendafion. And. the recommendation wording is stronger tor co/lege students' 
exposure risk (31100,000) than here (131100,000}. But Dr. Modlin advised caution 
about using the 13/100,000 number, which is only a rough calculation. 
Dr. Tompkins: expected that the ASM would prefer "should be considered" for such 
voluntary vaccines. Some lab Directors would probably highly recommend it, but 
another may have a lower risk assessment But she agreed that college students 
should have a much !ower rtsk than that for microbiologists. She was unaware of this 
lab safety problem, and she expected the educational effort behind this study to be its 
most important aspect She advised "strongly considered" as a recommendation and 
leaving the decision up to the laboratory. 
Dr. Overturt Mandated or not, the issue of the immunizafion cost can be large tor big 
laboratories wfth many microbiologists. This is an issue on the laboratortes' network. 
Many seem to want this, atthough who will pay is at question. 
Dr. Schaffner: Agreed, laboratorians are very interested in this. But apropos of which 
laboratories, he noted that one cannot recommend seat betts only for those driving fast. 
He expressed some worry that the prophylaxis aspect could require dprodoxacin, which 
requires careful thought- not the least about the institution's legal liability. 
Dr. Helms: Research into the basis of how these aerosols are generated is needed to 
see if something more gystematic is occuning in the laboratory. For example, the 
response to finding Legionella in a water system would not be prophylaxis for the 
patients or immunization, but finding the cause in the water system. 
Dr. Clover: Can the denominator be better refined? Dr. Rosenstein: We are open to 
suggestions, but 6 months of communication with laboratory organizations indicate that 
this is just not an existing number. If the 3 cases in 2000 that prompted this research is 
dropped, the number is significantly lower, but Is stlll?/100,000. !n light of that, CDC 
felt compelled to lssue·a quick nolification; And with the licensure· of the meningococcal 
conjugate likely soon, the revision to incorporate that into the ACIP statement will also 
be an opportun~y to revisit the language for laboratory workers and college students. 

USE OF ECONOMIC EVALUATION FOR SETTING HEALTH POUCY 

In response to the ACIP's request, Dr. Phaedra Corso, of the the Division of Prevention, 
Research and Analytic Methods, ot CDC's Epidemiology Program Office, discussed 
economic evaluation: its basic methods, the issues related to interpreting the evaluations' 
results, and the related economic evaluation tools and training opportunnies at CDC. 

Policy Application. Components offeasibility addressed in crafting national health policy 
include biologic (i.e., a vaccine available to address the health outcome of interest); 
technical (vaccine administration); political and soda! (no unacceptable risks to parents or 
society in general); and economic (cost compared to the associated outcomes). Economic 
evaluation is the application of analytic methods to identify, measure, value and compare 
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the costs ~nd consequences Of interventions. Identification is the delineation of the possible 
interventions or strategies of interest. Quantitative measurement includes epidemiology, 
decision sciences, meta-analysis, and economic evaluation. 

Economic evaluation includes several methods: 
Cost benefit analysis converts the common denominator or the common outcome measure 
into dollars, to allow comparison across health and Mn'health outcomes. Its advantage is 
that it provides a list of all costs and benefits over time. Its theoretical basis is that all costs 
and benefrts can be quantified in dollar terms for analysis. Costs that occur at different 
times (i.e., costs of intervention, delayed benefits) or different amounts of costs and benefits 
occurring over time can also be addressed by a cost benefrt analysis. This analysis also 
provides the summary measure in one single value, the net present value (also refenred to 
as net benefits or the benefit/cost ratio). 

Cost utility analysis uses a health metric as the common denominator to compare different 
health interventions (e.g., quality-adjusted lffe years- QALY- or disability-adjusted lffe 
years - DALY). This analysis incorporates length and quality of lffe, and allows their 
comparison through the concept of utility. Utility is the consumer preferences for being in a 
particular health state. Cost utility analysis allows the capture of the timing and duration of 
disease disability. It provides a ratio of the costs (the enumerator) divided by the common 
health metric (the denominator). 

Cost Effectiveness Analysis: uses a common natural unit (e.g., cases prevented or lives 
saved). This analysis is used to compare the results of interventions that affect the same 
health outcome. It provides a summary measure as a ratio, with dollars in the enumerator 
and the natural units as the denominator. 

Components of an economic evaluation: 
1. Framing the study: involves five components: the study problem (health outcome of 

interest, and why), audience (the users ofthe economic evaluation, what are their 
information needs and their uses of the data); perspective (e.g., the entity bearing the 
costs and benefits of the intervention; or of society, regardless of who bears the costs), 
time frame (period in time during which the intervention occurs), and analytic horizon 
(the period during which all the intervention's costs and benefits occur- e.g., for 
vaccination, the entire influenza season). All fiVe components should be explicitly 
defined at the outset of any economic evaluation. 

2. Quantifying costs involves four types of costs: direct medical costs (diagnostic tests and 
procedures, drugs, medical supplies); direct non-medical costs (program 
administration, physical space, utilities, etc.); indirect costs (those associated with 
producllvity losses); and intangible costs (fear, anxiety, pain of vaccination). Hard to 
quantifY, the latter are typically not included in an economic evaluation, but are 
mentioned in the discussion section. 

3. Quantifying outcomes in the Cost Benefit Analysis can be done from at least two 
approaches: a) The human capital or cost of illness approach uses lffetime earnings as 
a proxy for productivity losses due to either morbidity or premature mortality. This is a 
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conservative estimate; b) The willingness to pay approach is increasingly used in public 
healttf; and c) contingent valuation surveys (respondents are asked questions to gauge 
their marginal willingness to pay to rid themselves of a particular health condition, such 
as parents' willingness to pay to reduce the intussusception risk associated with 
rotavirus vaccine}. This enables calculation of the value of a statistical life for use in a 
cost benefit analysis. 

Quantification in a Cost Ublity Analysis is achieved tl1rough utiUties, winich descrtbe 
consumer preferences for being in a particular health state, or for reducing morbidity or 
mortality associated with an intervention. Utilities are rated from zero (worst case; 
deatl1} to one (perfect health). In direci measurement of individual utilities, all the 
components of tihe health state are described {physical, mental, fUnctional}. They are 
then measured through rating scales (between 0-1}; time-tradeoffs (willingness to trade 
a certain life duration in a bad health state for a shorter life duration in perfect healtih}; 
standard gambles (how low the probability of death must be for a person to be 
indifferent between zero and one); and person-tradeoffs, In winich a population-level 
utility is used for DALYs (how many poor heallih outcomes are tolerable to merit a 
certain number of good outcomes such as number of lives saved). 

Witih these crude measures, one can calculate tl1e quality-adjusted life years gained 
from an intervention, and compare the outcomes between doing an intervention and not 
doing one. On the other hand, if survival duration or life years saved is the measure, 
the quality of life associated witih the intervention is not important. 

Cost Effecflveness Analysis involves tihe difference between intermediate (persons 
immunized, cases prevented or disease averted} and final outcomes (life years or lives 
saved). The latter data are often not available, so many evaluations use intermediate 
outcomes. This is appropriate as long as it is explicitly stated. 

4. Sensitivity analysis is an entire field to itself. It should always be done with an 
economic evaluation. Providing one point estimate for cost effectiveness or cost 
benefit analyses is inappropriate, because the point estimates vary depending upon 
population, Incidence, and model parameters in general. 

5. Interpreting results involves three myths, that a) only programs with a positive net 
present value or a positive net benefit should be implemented; b) that programs witih 
<$50,000 per QAL Y saved should be implemented; and c) cost savings equals cost 
effectiveness. 

A The two summary measures of cost benefit analysis are net present value or net 
benefits (benefits minus oost} and benefrt cost ratio (benefits divided by costs}. The 
first is clearly a strong argument for investing in a program, since benefits outweigh 
costs. But tihere are 3 other factors involved in setting health policy: biological, 
tecihnical, and political economic feasibility. In tihe fact of a negative net present 
value or benefit, otiher justifications are needed to recommend tihe policy. The 
previously-used benefit cost ratio (benefits divided by costs) is currently less used, 
because it results in a single number. For example, Program A costs are $1, 
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ben!'fits are $10, producing a net present value of +$9. On the other hand, a 
multifaceted Program B's single ratlo of 5 could be misleadingly less than Program 
A's, when in fact the its return on investment could be greater. As an example, the 
recent publication by Kristin Nichol in Archives of Internal Medicine about 
vaccination's direct and indireci costs (including those averted), benefits, and 
sensijivity analysis of the worst- and best-case scenarios. 

B. Investing in programs that are <$50,000 per QAL Y saved is a hypothetical number 
with no empirical or theoretical basis. The dollar values have never been inflated to 
current-day dollars, so the number is fictitious. Dr. Corso used a comparison of 
vaccination to screening tests, demonstrating the superiority of the former. 

C. ·cost effective" does not equate to ·cost savings,· a truth of particular interest to 
the ACIP and the vaccination field. Vaccinations were not considered cost saving 
10-20 years ago, but now are known to be cost effective, if not cost saving. That 
means that relative to other clinical preventive servicas being done, vaccination 
programs are still extremely cost effective. But in calculating tha~ the population 
level is significant, since what may not be cost saving at a sub~evel could be so at 
another level. 

The conclusions are that 1) economic evaluation Is valuable to the decision-making process 
and should always be included in setting health policy; and 2) interpreting these results is 
often complex and requires much more than a 45-minute presentation. 

CDC has an intensive training course on the mechanics of cost benefit, cost utility, and cost 
effectiveness analysis. It also provides technical assistance, including a two-year post­
doctoral Fellowship program involving economists throughout CDC. An economics contract 
with the Research Triangle Institute allows CDC program offices to commission economic 
evaluation to fill gaps in the literature. CDC is also developing a standardized methodology 
to allow universal comparison on cost utility analyses. 

Discussion included: 
• Dr. France: II seems as though an HMO would always be interested in both the cost 

utility analysis (for general policy issues to compare ff to other standardized accapted 
prevention programs) and cost effectiveness analysis (to decide on age levels of 
chl1dren to be immunized and the differing impacts) when reviewing some new policy. 
Agreed. The cost effectiveness side is limtted and suitable for the micro level, but for 
setting broader health policy at a national level, cost utility analysis is appropriate. 

• Dr. France: Is there an easy place to access comparisons when considering the cast 
utility of something? Other clinical preventive services are probably the closest 
ccmparison to that Those are called lead tables, which are increasingly published in 
peer review journals, so that may be a place to start. CDC's DPRAM office Will help In 
that search, as well. 
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PUBLIC COMMENT was solicited. With no response, the meeting adjourned at 5:50p.m. 
with Dr. Modlin's thanks to all the participants. 

dlin, M.D., Chair 

,"L(J<-\; 6} 

59 



To: 
cc: 

. ~ -

(b)(6) 
@OSAGWI ..._ ____ ~__. 

Subject RE.: FW: HA Update with Dr. chu 

I am worXing this issue. Probably needs to be in your system. 

n 02/1212003 12:08 PM 

haosd.mn> on 021121200311:37:40 AM 

To: 
cc: 

(b)(6) @deploymenthealth.osd.mlr-

SUbject RE: FW: HA Update with Dr. chu 

Great . Thanks . 

- (b)(6) 

FW : HA Update with Dr. chu 

Ham, 

(b)(6) 

I'm here . Will work with MILVAX to tackle i ssue. 

(b)(6) 

(b)(6) a .osd.mil> on 02/~2/2003 11:~2:51 AM , 
To: (b)(6) 

cc: 

2003042·0000018 

m<fep&oymenthealth.osd.mil> 



(b)(6) 

Subject: FW : HA Update with Dr. chu 

Hey folks . sorry to bother you . Could you have your NAVY anthrax POC check 
into the situation apparently reported to Dr . Chu where 2 marines in San 
Diego apparently refused anthrax vaccine and were subseque.ntly sent to the 
theater anyway. He wants details on this matter for a 2pm meeting 
tomorrow! AND 

and he wants an overall status report on refusals since reinitiating the 
program last June for next weeks update meeting (Feb 20 at 1400). 

You can see by my email below I tried to punt but it didn't work. Can you 
satisfy the suspense for tomorrow (lets say, by noon)? 

How hard would it be to pulse the system for the update next week? 

(b)(6) 

2003 11:02 AM 

RE: HA Update with Dr. chu 

Can you just have someone look into the two San Diego cases that Dr. Chu 
asked about. I'll get more time for the overall status report (like the 
following week?) Thanks, 6 

!..=u.iii..t--....1 

-----Original Message--- - -

Sent : Wednesday, February 12, 2003 10:54 AM 

To: (b)(6) 

Subject: RE: HA Update with Dr. chu 

Anthrax refusals? We just sent out a data call to do the annual 
congressional report to congress (due 1 April) There is no ongoing 
requirement levied on the Services to report refusals as they occur, 
because most are resolved after education or other counseling. A few 
continue through a more elaborate UCMJ process, and those are the ones 
that get reported through the annual data call. 

I will be at Site R Thursday afternoon with ~b)(6) J· 
Can we defer this issue? L-------------------------~-

(b)(6) 



# . ... 

-----original Message-----
From: ~~~~--~~----~~~~ 
Sent: Wednesday, February 12, 2003 9:36AM 
To:lfh\lt:) 

(b)(6) 

Subject: HA Update with Dr. chu 

It's Thursday at 2:00pm. Two issues: 

1. Brief 04 Budget ..... ~(b-)(_6_) _ ____, 

2. Info paper on anthrax refusals (b)(6) 

Other topics? Thanks, (b)(6) 
'==========' 

(b)(6) 
Anthrax Program Uaison Officer for ASD (Health Affairs) and Deputy Program Director, Population Health, 
De~o~ntJjeaiJb 5UPJ!PJ1.Directorate 

(b)(6) 



OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

HEALTH AFFAIRS 

FROM:. 

WASHINGTON, DC 20301-1200 

INFO MEMO 

February 13, 2003, 7:00 AM 

RETARY OF DEFENSE (HEALTH AFFAIRS) 

y, DASD, Force Health Protection and Readiness 

SUBJECT: Information Paper - Two Marines Who Refused Anthrax Immunization 
Deployed to Kuwait 

• Attached at TAB A is an information paper on the events reported in the February 
8, 2003, San Diego Union-Tribune newspaper, and subsequently passed to Dr. Chu. 

• TAB B is a copy of the Union-Tribune article regarding the two Marines, assigned 
to the 1st Marine Division, Camp Pendleton, CA, who refused the anthrax 
inoculations as preparation for deployment to Kuwait. 

• These two Marines disobeyed a lawfu] order, which usually involves disciplinary 
action. They were not court-martialed; they were deployed to Kuwait. However, 
as reported in the article, these individuals will not be in a position to put other 
servicemembers at risk. 

• Infonnation provided by Headquarters Marine Corps indicate one Marine accepted 
non-judicial punishment, was ordered again to receive the shot, and again refused. 
Further action is being determined. The second Marine refused immunization 
after appropriate counseling and could face disciplinary action at a later date. 

• TAB Cis a press release dated January 30, 2003, which clarifies the Marine Corps 
policy on anthrax vaccine refusals. 

• According to Captain Miracle of Headquarters, Marine Corps, Judge Advocate 
General's office, it is at the discretion of commander whether disciplinary action 
will be taken. If action is decided, it is also the commander's prerogative to delay 
disciplinary action ~ operational commitments. 

• Lieutenant Colonel~ Headquarters, Marine Corps, Current Operations 
section, indicated there is a forward legal support section in the theater of 
operations responsible for the matter. 

COORDINATION: TAB D 

Attachments: 
As stated 

Prepared by: CD (b )(6) DHSD, ..... ~<b_><6_> _ _..~ PCDOCS# ft,tJn., 
'--------' 



INFORMATION PAPER 

Title: Information Paper - Two Marines Who Refused Anthrax Immunization Deployed to 
Kuwait 

STATUS: 

Two Marines from the 1st Division, Camp Pendleton refused to participate in the Anthrax 
Vaccine Immunization Program (A VIP), a mandatory program reintroduced June 28, 2002, and 
intended initially for those who will deploy to specifically identified high risk areas. 

BACKGROUND: 

An article appearing in the San Diego Union-Tribune February 8, 2003, reported on this 
occu11ence that at the time resulted in no disciplinary action. These Marines were allowed to 
continue their deployment. A Marine Corps representative confirmed disciplinary action was 
deferred due to operational commitments. 

Information provided by the Judge Advocate General's Office, Headquarters, Marine 
Corps, verified that the story is accurate and that further disciplinary action is pending. It was 
reiterated that the Anthrax Vaccine Immunization Program is a force health protection issue. If a 
servicemember refuses the vaccine, it is at the commander's discretion to manage the situation as 
he or she would for any failure to disobey a lawful order. 

Options at the commander's disposal are administrative actions, such as non-judicial 
punishment (NJP), which could include an official entry into the Marine's service record, loss of 
rank, loss of pay, restriction to quarters, or extra duty. If a Marine refuses NJP ,, the case is 
referred to court-martial and he/she is afforded representation by defense counsel. 

Lieutenant Colonel Gaynor, USMC, Headquarters, Marine Corps, Current Operations 
section, indicated there is a forward legal support section in the theater of operations responsible 
for the matter. Additionally, it was confirmed that these individuals will not be in any position to 
put other Marines or servicemembers at risk. 

The Navy and Marine Corps implementation plans for anthrax immunizations, are 
consistent with the DoD Administrative and Clinical policies, clearly emphasizing the 
importance of these force protection efforts, and any refusals are considered disobeying a lawful 
order and subject to the Uniform Code of Military Justice. 

OSD (HA) is providing an Anthrax Refusal Report to Congress in April2003. 

Prepared by: CDR ._(b_)(_6> _ ___. DHSD,L-I(b_)(_6_) --~ 



Two Marines Who Balked At Vaccine Deployed 

Both go to Kuwait, face penalty later 

By Jeanette Steele, San Diego UnionMTribune staff writer- February 8, 2003 

Two Marines who refused the military's mandatory anthrax vaccination are among thousands of 
Camp Pendleton-based troops deployed to Kuwait, according to officials. 

The 1st Marine Division is deferring pwrishment and will allow them to serve in "duties that will 
not. .. unduly jeopardize them or their fellow Marines/' said 1st Marine Division spokesman 2nd 
Lt. Eric Knapp. 

There are no plans to court-martial them while in Kuwait, he said. That departs from previous 
Marine actions on anthrax refusal, which involved removal from deployment status and quick 
punishment. 

It's unclear whether the two Marines have been charged, but in past years the Marine Corps has 
court-martialed others who refused the controversial vaccination. At least 37 service members 
were tried for refusing the vaccine when it was first mandated in the late 1990s. Another 
Pend[eton Marine, Cpl. Anthony Fusco, currently faces court-martial for the same offense, which 
is disobeying a lawful order. 

The Marines said preparation for a possible war and a commander's judgment influence 
punishment decisions. The division commander is Maj. Gen. James Mattis, who led the Marine 
forces into Afghanistan in late 2001. 

"Although swift disposition of disciplinary proceedings is preferable in most instances, it is not 
unusual for operational commitments to delay such proceedings, especially when ... related to 
real-world contingencies," Knapp said. 

A Marine spokesman at the Pentagon said the two wiil face punishment later. "All Marines who 
continue to refuse the anthrax vaccination will be held accountable ... for disobeying orders, 
eventually," said Lt. Ccl. Stephen Kay, a Marine-headquarters public-affairs officer. 

One of the Marines is Lance Cpl. Kevin Lotz, a 21-year-old machine gunner stationed at the 
Twentynine Palms Marine base. His division is headquartered at Camp Pendleton. The other 
Marine's name wasn't available. 

Lotz's mother, Kathleen Lotz of Arcata~ said she's disappointed the Marines would punish him 
after he serves in a potential combat zone. 



u1 can't believe they would put a Marine on the front lines, fighting a war and risking his life 
every day, then bring him home only to court-martial him and give him a bad·conduct 
discharge," Lotz said. u All I can do as a mother is pray for his safety while in Iraq and trust in 
the history of honor the Marine Corps has." 

By refusing the vaccinations. the two men put themselves at greater risk in an anthrax attack, 
Marine officials said. Anthrax is a deadly bacteria (sic) that the White House has said Saddam 
Hussein possesses and may use against U.S. troops. 

"They have been ordered to take the vaccine and counseled about the necessity for protecting 
their bodies from the dangers of anthrax," Knapp said. "We expect them to take the vaccine and 
fulfill their enlistment oath. n All other division Marines have been vaccinated, he said. 



PRESS RELEASE: 

Consolidated Public Affairs Office 
For more information: Phone: (760) 725-5044 
Marine Corps Base 
Camp Pendleton, CA 92055-5019 

PRESS RELEASE #03-016 

FOR IMMEDIATE RELEASE 

Jan. 30, 2003 

MARINES CLARIFY POLICY FOR ANTHRAX IMMUNIZATION REFUSAL 

As part of the 1st Marine Expeditionary Force Anthrax Vaccine Immunization Program, 
Marines assigned to I MEF are required to receive the anthrax vaccination on order. The 
purpose of the A VIP is to protect U.S. personnel from exposure to the anthrax threat. 

Prior to vaccination, all personnel are required to receive unit-level counseling regarding 
the importance of anthrax vaccinations and the consequences of refusal. 

The Marine Corps interprets initial refusal as a misunderstanding of the purpose and 
efficacy of the A VIP. Therefore, upon refusal, the unies senior enlisted person and the unit's 
medical officer will provide individual counseling to the Marine. If the Marine then complies he 
is returned to full duty with no legal consequence. 

If the Marine continues to refuse, the unit commander and the medical officer must 
individually counsel the Marine. If the Marine then complies, the Marine is returned to full duty 
with no legal consequence. 

If the Marine continues to refuse, the unit commander can take administrative action, 
such as an official entry into the Marine's record book or non-judicial punishment NJP is an 
administrative action which enables a commander to maintain the good order and discipline of 
the unit. NJP can result in loss of rank, loss of pay, restriction to quarters or extra duty. 

A Marine has the option to refuse NJP and demand court-martial. When a Marine is 
referred to court-martial. he is afforded representation by defense counsel qualified under the 
Uniform Code of Military Justice. 

Cpl. Anthony J. Fusco, Jr. of 9th Communications Battalion, I MEF Headquarters Group, 
was provided every counseling opportunity listed above. At every juncture, Cpl. Fusco refused 
vaccination. 

In November and December 2002, the battalion's executive officer also personally 
counseled Cpl. Fusco on the requirement for anthrax vaccinations and the consequences of 
refusal to take the vaccination. He was ordered to take the vaccination but again refused. 

In December 2002) Cpl. Fusco was offered NJP for violating Article 92 of the Uniform 
Code of Military Justice (refusal to obey lawful orders). When Cpl. Fusco was offered NJP, he 
asked his conunander if he would still have to take the vaccination. The commander replied that 
even after NJP, Cpl. Fusco would be required to comply with I MEF policy and take the 
vaccination. When Cpl. Fusco learned this, he infonned his commander that he would decline 
NJP. The commanding officer then referred him to a special court-martial. 

The maximum punishment at special court-martial for violating Article 92 of the UCMJ 
is a bad-conduct discharge, six months confinement, reduction to paygrade E-1 and forfeiture of 
pay for six months. 
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9:00 a.m. 

The National Academies 
INSTITUTE OF MEDICINE 

Committee to Review the 
CDC Anthrax Vaccine Safety and Efficacy Research Program 

Fifth Meeting 
January 7, 2002 

The Foundry Building, Room 2004 
1055 Thomas Jefferson St., NW 

Washington, DC 

Agenda 

Monday, January 7,2002 

Open Session - call to order, introductions, etc. 
Phillip Brachman, M.D., Chair 

CMAT Control # @j) 
2002042-Q000042 

2002042-0000042 

9:15 Introductory Presentation ~NIP Anthrax Vaccine Safety Activities Above 
& Beyond Research 
- Pre- and Post-exposure IND use of AVA . 
- The Vaccine Healthcare Center (VHC) Network Partnership with DoD 
Randy Louchart, RN, MPH, Deputy Chief, AVSAIESDINlP/CDC 

Addressing !OM Concerns and Input from External Expert Panels 

9:45 Research Priorities and the Study of Long-Term Health Effects of AVA 
Michael McNeil, MD, MPH, Chief, AVSAIESD/NlP/CDC 

10:45 Survey of Military Personnel about their Knowledge, Attitudes and Beliefs 
of AVA 
Deborah Gust, PhD, VSDA/ESD/NlP/CDC 

11:15 U5eofDMSS to Test AVA Adverse Events Hypotheses 
Ben Schwartz, MD, Associate Director ofScience,ESD/NlP/CDC 

II :45 Other AVA Safety Research Activities and Collabnnations 
- Questions and Comments NIP staff 

12:00 p.m. Lunch Break 

1 01/04/02 



1 :oo Overview of Efficacy Component of CDC Anthrax Vaccine Program, 
Bmd Perkins, MD, Chief, Meningitis and Special Pathogens Branch, 
DBMDINCIDICDC 

I :30 Update on Human Study 
Nina Marano 

2:15 Update on Non-Human Primate Study 
Jai Lingappa and Dave Ashford 

3:oo Break 

3:15 Update on Correlates of Protection Study 
Conrad Quinn 

4:oo Committee Members' Discussion: Comments, Questions, and Answers 

5:oo Adjourn 

2 Ol/04102 
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STATEMENT OF TASK 

This committee wi\1 advise the Centers for Disease Control and Prevention {CDC) on the 
completeness and appropriateness of the CDC plan to respond to the Congressional 
mandate to study the'safety and efficacy of anthrax vaccine, addressing: (\) risk factors 
for adverse reactions, including gender differences; (2) determining immunologic 
correlates of protection and documenting vaccine efficacy; (3) optimizing the vaccination 
schedule and routes of administration to assure efficacy while minimizing the number of 
doses required and the occurrence of adverse events. The CDC, the National Institutes 
of Health (NIH), and the Department of Defense (DOD) are directed by Congress to 
collaborate and cooperate fully in this effort 
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