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Abstract: Pharmacists’ development and

use of a worksheet facilitating their rapid

selection of patient-appropriate prophy-

lactic antimicrobials in an anthrax clinic is

described.

A clinic housed at D.C. General Hospital,

in Washington, D.C., treated most of the

people—many of them postal workers—

who may have been exposed to anthrax in

that city during the 2001 anthrax crisis. A

form was needed to assist pharmacists in

the rapid selection of prophylactic antimi-

crobials and in patient education and coun-

seling. A team of pharmacists collaborated

on the development of a form tailored to

the clinical and logistical needs of the oper-

ation. The questions on the form were

based largely on the two antianthrax

agents most likely to be used, ciprofloxacin

and doxycycline, and were designed to

identify the circumstances that would most

frequently require a medication change or

a modification of patient education. Yes-or-

no check boxes allowed pertinent data to be

captured most efficiently. A positive re-

sponse to any question triggered a personal

interview and assessment by a pharmacist.

A treatment algorithm was also developed

to ensure consistent pharmacist selection of

agents in the face of potentially changing

policies and staff. The worksheet questions

sought to establish treatment objectives,

document allergies and concomitant thera-

pies, and identify patients who were preg-

nant or lactating.

Pharmacists developed a patient-screen-

ing worksheet that helped determine their

choice of treatment for people who may

have been exposed to anthrax in Washing-

ton, D.C., during the 2001 anthrax crisis.

Index terms:  Ambulatory care; Anthrax; Bi-

ological warfare; Ciprofloxacin; Diagnosis;
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O
n October 15, 2001, a member
of the staff of U.S. Senate Ma-
jority Leader Thomas Daschle

opened an anthrax-contaminated
letter in the Hart Senate Office
Building.1 In the weeks that fol-
lowed, additional letters laced with
anthrax spores were identified, and
at least 22 people developed either
cutaneous or inhalational anthrax.2

Many of the afflicted were postal
workers assigned to the U.S. capital
region. Thousands of other federal
and nonfederal personnel may have
been exposed.

Agencies of the U.S. Public Health
Service (USPHS), including the Cen-
ters for Disease Control and Preven-
tion (CDC) and the Office of Emer-
gency Preparedness, planned and
implemented a rapid response to the
crisis.3 One of the primary missions
of USPHS during this crisis was dis-
tributing prophylactic antimicrobials
to individuals determined to be at
risk for anthrax exposure. USPHS
personnel stationed in a clinic

housed at D.C. General Hospital, in
Washington, D.C., treated most of
these people. A tool to assist pharma-
cists in the rapid selection of the ap-

propriate prophylactic antimicrobi-
als and in patient education and
counseling regarding the selected
therapy was needed. An anthrax
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health and medication worksheet
was developed to meet this need.
This article describes the develop-
ment of the worksheet and how
pharmacists used it to help screen
patients and select prophylaxis.

General development of the

worksheet

Early in the crisis, an existing CDC
patient-screening form was tried but
found to be too complex—and then,
after a quick revision, too superficial. A
team of pharmacists collaborated on
another revision tailored to the clinical
and logistical needs of the operation.
The objectives were to

 1. Capture patient data for assessment
and therapeutic selection,

 2. Maximize comprehensibility for the
public (by writing the form at an
eighth-grade reading level),

 3. Promote swift identification of pa-
tients with complex medical prob-
lems and those requiring intensive
education or especially careful thera-
peutic selection,

 4. Facilitate rapid assessment of wheth-
er objectives for therapeutic selec-
tion and patient education were be-
ing met,

 5. Reinforce oral education of patients,
 6. Minimize delays in patient process-

ing without compromising thera-
peutic selection and education,

 7. Record patient history, agent selec-
tion, comments, and other ancillary
information (e.g., quantity of medi-
cation dispensed).

 8. Collect epidemiologic data,
  9. Serve as a quality assurance and

quality control tool, and
10. Support training of health care

workers.

The result was the anthrax health
and medication worksheet (Figure
1). Clinic pharmacists considered it
superior to its predecessors, and pa-
tients found it much easier to use.
Throughout the mission, revisions of
the worksheet continued to be made
when necessary.

While the worksheet served as a
valuable screening tool, it was not the
only method of presenting, discuss-
ing, or capturing data on the provi-
sion of anthrax prophylaxis and pa-
tient education. All people who came
to the clinic were given a 15- to 30-
minute lecture that covered most of
the frequently asked questions about
anthrax and preventive agents.3

Time was set aside during each pres-
entation for people to ask questions
or express concerns. In addition,
each individual had the opportunity
to meet personally with a health care
provider, typically a pharmacist, to
discuss any personal or medical mat-
ters related to the event.

The policy on agent selection was
somewhat fluid. A flexible treatment
algorithm was needed in case the
drug of choice was changed. At the
time of the crisis, ciprofloxacin was
the only drug approved by FDA for
anthrax treatment and prophylaxis.
CDC recommended either ciproflox-
acin or doxycycline hyclate as first-
line therapy.4 Therefore, the treat-
ment protocol used ciprofloxacin as
the drug of choice and doxycycline as
a secondary agent when necessary
(Appendix A). Amoxicillin was used
only if there was a contraindication
to both ciprofloxacin and doxycy-
cline. Once susceptibility test results
were available, the agent of choice
was modified as necessary. Doxycy-
cline soon became the preferred
agent because its spectrum of activity
was similar to ciprofloxacin’s, it was
safer, and it was available from mul-
tiple sources.

The worksheet facilitated rapid
identification of the most appropri-
ate therapy for each patient and of
the patient’s educational needs. The
questions were based largely on the
two antianthrax agents most likely to
be used, ciprofloxacin and doxycy-
cline, and were designed to identify
circumstances that would most fre-
quently require a medication switch
or a modification of patient educa-
tion. Yes-or-no check boxes allowed

pertinent data to be captured most
efficiently and served to identify in-
dividuals with more complex needs.
A positive response to any question
triggered a personal interview and
assessment by a pharmacist, possibly
leading to a change in therapy or a
special emphasis on education.

Development of the treatment

algorithm

During the mission, pharmacists
discussed with one another their ex-
periences and particularly compli-
cated cases. A consensus on thera-
peutic selection began to form. A
treatment algorithm was developed
to ensure a consistent approach to
agent selection in the face of possible
changes in agent-selection policies
and in the pharmacy staff. Similar
questions were grouped to facilitate
rapid completion of the document
by patients and allow the provider to
efficiently weigh all pertinent factors
when deciding on a treatment. The
algorithm was further refined as part
of the postoperation debriefing. The
final algorithm is shown in Appen-
dix B.

Establishing treatment objec-
tives. The first set of questions on the
worksheet established whether the
patient required definitive treatment,
prophylaxis, or no therapy. Asymp-
tomatic individuals who had com-
pleted the full anthrax vaccination
series within the previous year did
not require any therapy but were giv-
en the option of receiving prophylac-
tic antimicrobials. In clinical studies
designed to evaluate the efficacy of
the anthrax vaccine, 83% of people
had a vaccine-induced immune re-
sponse (indirect hemagglutination)
two weeks after the first dose, and
95% had an even stronger response
(a fourfold increase in antibody titer)
after three doses.5 Since a direct cor-
relation between antibody titer and
protection from anthrax remains un-
proven, the authors believed that the
more prudent approach was to pro-
vide antimicrobial prophylaxis to
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anyone who did not complete the vac-
cination series.

A patient with signs and symp-
toms that were consistent with cuta-
neous or inhalational anthrax and
were temporally related to the expo-

sure event received prophylactic
therapy and was routed to a primary
care provider for further assessment.
All symptomatic patients were in-
structed to see a primary care provid-
er  immediately. These patients were

given the option of seeing a USPHS
physician at the clinic for a brief
screening or their personal physician
for a more extensive evaluation. The
provision of prophylactic therapy to
these individuals represented a prac-

   Name:                                             Today’s Date:

   Date of Birth:                                                           Social Security Number:         -        -

   Have you ever received the anthrax vaccine?                 Yes          No
   Do you have flu-like symptoms (fever, aches, chills, cough)?                 Yes          No
   Do you have a skin lesion or sore that appeared or got worse recently?                 Yes          No

   Medication Information

   Are you allergic to any medications? Yes          No
   Name(s) of medications:
   Do you currently take any medications? Yes          No
   Name(s) of medications:

    Do you take vitamins or supplements (calcium, iron, zinc, magnesium, multivitamins)?                                  Yes                  No
    Do you use antacids (Tums, Maalox, Mylanta, Rolaids, Pepto-Bismol)?                                  Yes                  No

   Disease Information

   Do you have or have you had epilepsy (seizures)? Yes                  No

   Do you have or have you had liver disease or hepatitis? Yes                  No

   Do you have or have you had kidney disease? Yes                  No

   Dietary Information

   Do you drink two or more drinks WITH CAFFEINE per day               Yes         No
      (coffee, tea, colas, etc.)?
   Do you eat dairy products (milk, yogurt, cheese, ice cream)?               Yes         No
   Do you drink orange juice WITH EXTRA CALCIUM?               Yes         No

   Females Only

   Are you breast-feeding?                                                  Yes                  No
   Is it possible you are pregnant? Yes                  No
   Do you take birth-control pills? Yes                  No

   For Pharmacist Use Only
   Agent/directions selected:
   Ciprofloxacin 500 mg BID Doxycycline 100 mg BID                 Amoxicillin 500 mg TID
   Ciprofloxacin Doxycycline                 Amoxicillin
   Qty Dispensed:  10 Day Supply          50  Day Supply  60 Day Supply                 R.Ph. Signature:
  Notes:

Figure 1. Anthrax health and medication worksheet.
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tical attempt to streamline clinic op-
erations and minimize the reprocess-
ing of previously screened patients.
To minimize interference with anti-
microbial susceptibility testing, these
individuals were cautioned not to
take any prophylactic medications un-
til after they had consulted a physician.

Documenting allergies and con-
comitant therapies. The second set
of questions allowed gathering of de-
tailed information on drug allergies
and concomitant treatments that
could affect therapeutic selection.
Because of the potential interactions
of ciprofloxacin or doxycycline with
cations like calcium, aluminum, and
magnesium, specific questions re-
garding vitamin and mineral supple-
ments and antacids were included in
the questionnaire. In general, thera-
py was not changed if patients an-
swered yes to either of the questions
about minerals and antacids. How-
ever, patients were counseled to
avoid taking minerals or antacids
with ciprofloxacin or doxycycline.

A positive response on the work-
sheet regarding allergies or allergic
reactions elicited further investiga-
tion. If a patient was suspected to
have a true allergy to the drug of
choice or other agents in the same
class, a suitable alternative agent was
prescribed. If the patient had not tol-
erated, but not been allergic to, the
drug of choice or similar drugs, the
pharmacist decided whether an alter-
native agent was warranted.

The drug interaction assessment
was quite complex. The pharmacists
familiarized themselves with the
most common and most severe drug
interactions involving ciprofloxacin,
doxycycline, and amoxicillin.6,7 The
approach to agent selection and
counseling for patients receiving
concomitant drug therapy is summa-
rized in Appendix C. None of the an-
tianthrax agents were considered ab-
solutely contraindicated for use in
combination with other medica-
tions.6,7 In practice, however, it was
not uncommon for a pharmacist to

exercise caution and use an alterna-
tive agent. All patients were instruct-
ed to see a physician to discuss
whether any further modifications to
their drug therapy were necessary.

Patients already receiving antimi-
crobial therapy proved challenging
in screening for drug interactions.
Pharmacists had to determine the
specific indication, the treatment
start date, the duration of therapy,
and the susceptibility (if any) of the
anthrax strain to the currently used
antimicrobial. If the agent was in-
cluded in the CDC anthrax prophy-
laxis guidelines or if susceptibility
test findings were available, the pa-
tient was instructed to complete the
current course of therapy. If neces-
sary, additional antimicrobials were
dispensed to complete the prophy-
lactic regimen.

Assessment of appropriate anti-
microbial therapy for other indica-
tions (urinary-tract infections, upper-
respiratory-tract infections, etc.) was
beyond the scope of the operation.
Therefore, for the patient currently
receiving antimicrobial therapy that
did not meet CDC anthrax prophy-
laxis guidelines or yield a positive
result in susceptibility tests, pharma-
cists dispensed the appropriate pre-
ventive agent and instructed the pa-
tient to consult a physician before
beginning treatment. The District of
Columbia’s health department was
available to assist community health
care providers in selecting appropri-
ate therapy.

Several medical conditions con-
traindicated treatment with the drug
of choice or at least created the need
for extra caution. Ciprofloxacin is
known to lower the seizure thresh-
old.6,7 Patients with epilepsy or who
were taking antiepileptic drugs typ-
ically received doxycycline. Ciproflox-
acin is excreted almost exclusively by
the kidneys,6,7and recommendations
are available for adjusting ciprofloxa-
cin dosages on the basis of serum cre-
atinine concentration. Since this lab-
oratory value was unlikely to be

available during the crisis, patients
who indicated they had renal disease
were given doxycycline, which is me-
tabolized primarily by the liver.

The worksheet included dietary
questions to remind pharmacists to
reinforce patient education. Every
patient was informed of dietary re-
strictions; this occurred during
group counseling and one-on-one
sessions with a pharmacist. Most pa-
tients indicated that they consumed
caffeine or dairy products. Therefore,
the form was designed to promote
patient education without detracting
from rapid assessment and appropri-
ate therapeutic selection. Check box-
es for responses in the form’s dietary
section were offset so that they did
not line up with the other check box-
es. This formatting helped providers
deemphasize this section during the
initial assessment and focus on ques-
tions that could result in a switch to a
secondary agent.

Pregnancy and lactation. CDC’s
anthrax prophylaxis guidelines allow
for the use of either ciprofloxacin or
doxycycline in pregnant or lactating
women. Before the results of any sus-
ceptibility testing were known, both
ciprofloxacin and doxycycline were
dispensed to pregnant or lactating
women, and they were instructed to
consult their obstetrician before
starting to take the drugs. Once sus-
ceptibility test findings were available,
these patients were prescribed amox-
icillin because of its demonstrated
safety in pregnant women.7Most anti-
microbials can decrease the effective-
ness of oral contraceptives. Thus, all
women of childbearing age receiving
oral contraceptives were advised to use
an alternative method of contracep-
tion during the course of therapy.

Additional information. Space
was provided at the bottom of the
worksheet for pharmacists to write
notes about agent selection, direc-
tions given, quantity dispensed,
unique patient issues, and justifica-
tion for a decision to use an alterna-
tive drug.
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Discussion

While the anthrax health and medi-
cation worksheet was designed to cap-
ture the key information that might
guide agent selection or patient educa-
tion, it was not intended to generate an
exhaustive list. Other factors arose rel-
atively frequently that affected agent
selection; many of these related to pa-
tient preference for a particular dosage
form. Also, the worksheet was not de-
signed to address pediatric matters.
The affected population consisted al-
most entirely of adults. CDC’s anthrax
prophylaxis guidelines do include rec-
ommendations for children. It is un-
clear what modifications to the work-
sheet, if any, would be required to
meet the needs of children.

The screening form, developed and
refined by pharmacists, was effective
for assessing patients’ medical history.
This tool was used by pharmacists to
quickly determine appropriate medi-
cal treatment with reasonable assur-
ance that the most important medical
concerns had been addressed. The de-
tails of the worksheet were based on
pharmacists’ knowledge of drug thera-
py and disease management. These
skills were used effectively to provide
medical care during a crisis.

Conclusion

Pharmacists developed a patient-
screening worksheet that helped de-
termine their choice of treatment for
people who may have been exposed
to anthrax in Washington, D.C., dur-
ing the 2001 anthrax crisis.

References

1. Cable News Network. Daschle: ‘They
were trying to kill someone.’ www.
c n n . c o m / 2 0 0 2 / u s / 0 3 / 2 6 / a n t h r a x .
investigation/index.html (accessed 2002
Apr 26).

2. Centers for Disease Control and Preven-
tion. Update: investigation of bioterrorism-
related anthrax and adverse events from
antimicrobial prophylaxis. MMWR.
2001; 50:973-6.

3. Haffer AST, Rogers JR, Montello MJ, et
al. 2001 anthrax crisis in Washington,
D.C.: clinic for persons exposed to con-
taminated mail. Am J Health-Syst Pharm.
2002; 59:1189-92.

4. Centers for Disease Control and Preven-
tion. Update: investigation of anthrax as-
sociated with intentional exposure and
interim public health guidelines, October
2001. MMWR. 2001; 50:889-93.

5. Centers for Disease Control and Pre-
vention. Use of anthrax vaccine in the
United States: recommendations of the
Advisory Committee on Immunization
Practices (ACIP). MMWR. 2000; 49
(RR-15):7.

6. McEvoy GK, ed. AHFS drug information
2001. Bethesda, MD: American Society of
Health-System Pharmacists; 2001.

7. Drug interaction facts. St. Louis, MO:
Facts & Comparisons; 2001.

Appendix A—Suggested antimicrobial

prophylaxis after confirmed or

suspected exposure to Bacillus

anthracis5

Any one of the following agents may be used:

1. Ciprofloxacin 500 mg (as the hydrochloride)
orally twice daily in adults or 10–15 mg/kg/
day orally in divided doses every 12 hours in
children;

2. Ofloxacin 400 mg orally twice daily in adults;
not recommended in children;

3. Doxycycline 100 mg (as the hyclate) orally
twice daily in adults; 5 mg/kg/day orally in
divided doses every 12 hours in children;

4. Penicillin V: Not indicated in adults; 50 mg
(as the potassium salt) per kilogram per day
orally in divided doses four times daily in
children;

5. Amoxicillin 500 mg (as the trihydrate) orally
three times daily in adults; 80 mg/kg/day
orally in divided doses two or three times
daily in children.

Prophylaxis should continue until exposure to
B. anthracis has been excluded. If exposure is con-
firmed and vaccine is available, prophylaxis
should continue for four weeks and until three
doses of vaccine have been administered; if vac-
cine is not available, prophylaxis should continue
for 30–60 days. Use of tetracyclines and fluor-
oquinolones in children has potential adverse ef-
fects, including staining of teeth and cartilage
damage, respectively. However, these risks must
be weighed against the risk of developing an-
thrax. If potential exposure has occurred, treat-
ment of children should begin as soon as suscep-
tibility of the organism to penicillins has been
confirmed. Data on the pediatric use of ofloxacin
or other fluoroquinolones (except ciprofloxacin)
are limited.
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