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On Decenber 9, 1991 the National Institute for Occupational Safet
Health (NI OSH) received a request from enpl oyees of the Mdireno Va
Ani mal Control (MVAC) to conduct a health hazard evaluation. The
requestors were concerned about possible exposure to euthanasic a
resulting fromneedl estick injuries and exposure to fleal/tick spr
(pyrethrin) and cleaning products. After initial contact with th
requestors, the evaluation expanded to include: 1) the potentia

exposure to human bl oodborne di seases during the euthanasia proce
2) odors emmnating fromthe refrigerator used to store dead ani ma

An inspection of the facility was conducted on July 20-21, 1992.
sanpl es were collected during the process of spraying the ani mals
0.1% solution of pyrethrin, and work practices were observed dur
eut hanasi a process. Current workers enployed as kennel technicia
(KTs) or aninmal control officers (ACOs) were interviewed regardin
heal th synptons, nedical conditions, and work practices. Former
enpl oyees were interviewed by tel ephone.

None of the three short-termair sanples collected in the persona
breat hi ng zones of ACGCs found detectable |levels of pyrethrin (< 1
ng/ M¥). The NI OSH Recommended Exposure Limt for pyrethrinis 5 |
Cbservations of work practices during the use of cleaning product
common consumer itens) indicated that excessive exposures would b
unlikely. Also, it was concluded that the ampbunt of euthanasic a
(pent obarbital and potassium chloride) that would plausibly be in
unintentially during a needlestick injury would be too small to p
health risk. There was a putrid odor from decaying road-killed a
in the walk-in refrigerator, and this odor perneated the adjacent
eut hanasi a room

Two of the fornmer enployees had experienced respiratory synptons
had resolved after discontinuing work. These synptons were not
consistent with asthma, however, they could have been upper airwa
irritant or allergic reactions related to ani mal exposure. None
current enpl oyees reported respiratory, dermatol ogic, or neurol og
synptons associated with their work. Most of the current and for
enpl oyees acknow edged the unpl easant odor in the refrigerator an
eut hanasia room wi th many enpl oyees reporting nausea and/or mld
headaches that they associated with the odor
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Over half of the 17 current and forner enployees interviewed repo
sticking thenselves with a needle at |east once during their enpl
with MVAC. Although ACOs rarely reused needl es, KTs, on the othe
reported that they al nost al ways reused needles, with nost enpl oy
killing three or four animals with the sanme needl e and occasi onal
recappi ng and saving the needle for |ater use.

In 1992, one enployee was diagnosed with previous infection with
hepatitis B (HBV) and current infection with hepatitis C (HCV).
Serologic tests for the HBV were negative in 1986 during a bl ood
donation. The enpl oyee reported none of the risk factors associa
with HBV and HCV infections. This investigation could not detern
source of these infections, but non-primate ani mals are not known
sources of HBV or HCV.

Based on the results of this investigation, there was no health h
from exposure to euthanasic agents, pyrethrin or cleaning product
the time of the NIOSH visit. Whether the respiratory synptons
experienced by two former enpl oyees represented work-rel ated uppe
airway irritant or allergic reactions could not be determ ned fro
this evaluation. Although the opportunity for exposure to human
by needl estick was extrenmely small, N OSH recomended that MVAC a
the policy of not reusing or recappi ng needles. Suggestions for
reduci ng the odor of decaying aninmals at MVAC are contained in Se
| X of this report.

KEYWORDS: SIC 0752 (Animal Specialty Services), bloodborne disea
hepatitis B, hepatitis C, pyrethrin, respiratory synptons,
neur obehavi ori al synmptons, neurol ogic synptons.
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| NTRODUCTI ON

On Decenber 9, 1991, the National Institute for Occupational Safe
Heal th (NI OSH) was requested by enployees of Mdireno Valley Ani mal
Control (MVAC) to evaluate their potential exposure to euthanasic
agents, bl oodborne pathogens, pesticides, cleaning products, and
decaying animals while working at the facility. Reported health
synptons i ncluded respiratory, neurol ogic (arm nunbness), and
neur obehavi oral (headaches, dizziness, nausea) synptons. The ned
conditions of concern were bl oodborne di seases (hepatitis B, hepa
C, HV). To evaluate these concerns, NI OSH investigators conduct
site visit on July 20-21, 1992.

BACKGROUND

The MVAC facility was established in June 1991, in a renovated bu
that initially served as a turkey hatchery for several decades an
met al duct warehouse for another decade. MAC is responsible for
i mpoundi ng stray animals; 2) caring for these inmpounded animals u
t hey are picked up by their owners, adopted, or destroyed (after
days); 3) enforcing the city's aninmal control |aws; 4) responding
citizen conplaints regarding animals; and 5) collecting and dispo
animals killed on the city's streets and hi ghways.

The facility is staffed by approximately 17 full and part-time en
and 6 to 10 county jail "trustees" fulfilling comunity service
obligations. Trustees are responsible for cleaning the floors an
of the 64 kennels. The cleaning conmpounds are typical household
products, such as abrasive cleanser, w ndow cl eaner, and bl each.
job titles for the 17 paid enployees are: Animal Control O ficers
Kennel Technicians (4), Dispatch (2), and Clerical (7). Over the
13 nonths of operation there has been a 142% turn-over anong paid
enpl oyees.

Ani mal Control Officers (ACGs) inpound approximtely 1000 ani mals
mont h, split evenly between dogs and cats. Mst animals are unlo
t he garage and sprayed with Ken AG Aqueous Fly Spray, which conta
0.1% pyrethrin. The product is dispensed fromeither a pressuriz
gallon Smth "Home and Garden Sprayer"” or a 32-ounce hand-punp sp
Spraying requires about 2 m nutes per aninmal. Although other fle
tick control products are avail able (dips, dusts, and shanpoos) a
facility, these are rarely used.

The animals are housed in the kennels for 5 to 15 days. Alnost h
t he i npounded dogs are adopted, but a much smaller percentage of
find homes, |eaving approximtely 800 animals per nonth to be des
CGenerally, the Kennel Technicians (KTs) are responsible for the
eut hanasi a process, which typically requires two enpl oyees. One h
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the animal, while the other injects the euthanasic agent (m xture
sodi um pent obarbital and potassium chloride) intravenously. Curr
MVAC requires individuals injecting the animals be "certified"” in
eut hanasia. MAC does not have a policy on the re-use of needles
| ndi vi dual enpl oyees use anywhere fromtwo to ten injections per
A wal k-in refrigerator, kept at about 40°F, is attached to the
eut hanasia room The refrigerator is used for storing dead anima
which are renoved fromthe facility each Friday.

On Novenber 12, 1991 an MVAC enpl oyee was hospitalized for acute
respiratory and chest synptons possibly due to chem cal exposures
facility. Although the etiology of these synptons was not detern
this hospitalization, a formal conplaint was filed with the Calif
Occupational Safety and Health Adm nistration (CAL-OSHA). On Nov
19, 1991, CAL-OSHA conducted an on-site inspection and cited MAC
not having 1) a witten energency action plan, 2) a witten fire
prevention plan, and 3) a witten hazard comruni cati on plan. A
noti ceabl e odor was noted in the walk-in freezer, but a citation
i ssued due to the |ack of an OSHA standard for putrid odors.

EVALUATI ON DESI GN AND METHODS

A. ENVI RONMVENTAL

On July 20-21, 1992, NIGOSH investigators conducted an inspec
of the facility and collected air sanples during the applica
of flea and tick spray. Three short-term personal breathing
air sanples were collected fromtwo ACOs as they sprayed dog
an aqueous solution containing 0.1% pyrethrin. The sanples
collected on glass fiber filters at a flowrate of 2 liters
nm nute and anal yzed by hi gh performance |iquid chromatograph
according to NI OSH Met hod 5008.1

B. MEDI CAL
The NI OSH physician interviewed the current and former KTs a

ACOs regarding health synmptons, health conditions, and work
practices.

EVALUATI ON CRI TERI A AND HEALTH EFFECTS

A. ENVI RONMVENTAL

As a guide to the evaluation of the hazards posed by workpl ace

exposures, NIOSH field staff enploy environnmental evaluation crit
for assessnment of a nunmber of chem cal and physical agents. Thes
criteria are intended to suggest limts of exposure to which nost
wor kers may be exposed up to ten hours per day, 40 hours per week
working lifetinme w thout experiencing adverse health effects. It
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however, inportant to note that not all workers will be protected
adverse health effects if their exposures are maintained below th
limts. A small percentage nay experience adverse health effects
because of individual susceptibility, a pre-existing nedical cond
and/or a hypersensitivity (allergy). [In addition, sonme hazardous
substances may act in conbination with other workplace exposures,
general environment, or with nedications or personal habits of th
wor ker to produce health effects even if the occupational exposur
controlled at the limt set by the criterion. These conbi ned eff
are often not considered in the evaluation criteria. Also, sone

substances are absorbed by direct contact with the skin and nucou
menbranes, and thus potentially increase the overall exposure. F
eval uation criteria my change over the years as new i nformation

toxic effects of an agent becone avail abl e.

The primary sources of environnental evaluation criteria for the
wor kpl ace are the following: 1) NI OSH Recommended Exposure Limts
(RELs), 2) the American Conference of Governnmental I|ndustrial
Hygi eni sts' (ACG H) Threshold Limt Values (TLVs), and 3) the U. S
Departnent of Labor, Occupational Safety and Health Admi nistratio
(OSHA) Perm ssible Exposure Limts (PELs). The OSHA PELs may be
required to take into account the feasibility of controlling expo
in various industries where the agents are used; the N OSH RELs,
contrast, are base primarily on concerns relating to the preventi
occupati onal di sease.

A tinme-weighted average (TWA) exposure refers to the average airb
concentration of a substance during a normal 8- to 10-hour workda
Some substances have recomrended short-term exposure limts (STEL
ceiling values which are intended to supplenment the TWA where the
recogni zed toxic effects from high, short-term (15 m nute) exposu

Pyrethrin

Pyrethrin is an insecticide obtained fromthe chrysant hemum
Exposure can cause dermatitis, upper respiratory synptons
(sneezing, rhinitis), and allergic asthma.>* In a study of
California pet handlers, exposure to pyrethrin was only asso
with "stonmach" pains, which the authors noted, was not consi
with the known toxicity of pyrethrin.® The NIOSH, ACGAH, anc
eval uation criteria for exposure to airborne pyrethrinis 5
mlligrams per cubic nmeter (nmg/n¥), as an 8-hour TWA exposure
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B. MEDI CAL

The mpjor infections transmtted by blood are hepatitis B (HBV),
hepatitis C (HCV), and human i nmunodeficiency virus type 1 (HV).
is no evidence of non-prinmate ani mal -to-human transm ssion of the
viruses. Non-primte animals are not known to be suseptible to

i nfections by these viruses.

1. Hepatitis B Virus (HBV)

HBV is a maj or cause of acute and chronic hepatitis, cirrhos
and primary hepatocel lul ar carci noma worl dwi de.® Transm ssic
HBV occurs by percutaneous or pernucosal routes, and infecti
bl ood or body fluids can be introduced at birth, through sex
contact, or by contam nated needles.!® Persons at increased

of acquiring HBV infection include nenmbers of the follow ng

groups: a) parenteral drug users, b) heterosexual nmen and wo
and honosexual men with nultiple partners, c) household cont
and sexual partners of HBV carriers, d) infants born to HBV-
infected nother, e) patients and staff in custodial institut
for the devel opnentally disabled, f) recipients of certain p
derived products (including patients with congenital coagul a
defects), g) henodialysis patients, h) health and public-saf
wor kers who have contact with blood, and i) persons born in

of high HBV endemicity and their children.1® For approxi mate
of whites and 14% of blacks with HBV infections, no risk fac
are identified. !

HBV can survive for at |east one week dried at room tenperat
envi ronment al surfaces, and disinfection, sterilization, and
di sposal procedures must be adequate to prevent the spread o
virus.'? The Centers for Disease Control (CDC) has esti mated
12,000 heal th-care workers whose jobs entail exposure to blo
beconme infected with HBV each year.?® Needle stick injuries
up a significant portion of these infections; 6% 30% of pers
recei ving a needl e-stick exposure froman HBV anti gen-positi
i ndi vidual (HBsAg) will becone infected.'* Although ani mal
handl ers have not been specifically studied, there is no rea
suspect that they would normally be at risk of occupationall
acquired hepatitis B since aninmals other than primates infec
| aboratories are not a potential source of infection.

2. Hepatitis C Virus (HCV)

In May 1990, serologic tests that detect anti-HCV anti body b
were |icensed and becane commercially available in the Unite
States. Studies have shown that HCV is the etiol ogic agent

maj ority of parenterally transmtted or bl oodborne non-A, no
hepatitis worl dw de. ' Because the serologic tests diagnosti
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HCV infection have only recently becone avail able, the natur
hi story of this infection needs further study, but links wt
acute and chronic hepatitis and cirrhosis are well establish
The node of transmission is, in one respect, simlar to that
HBV, with parenteral drug users, health-care workers with
occupati onal exposure to blood, henodialysis patients, and
reci pi ents of whole blood, blood cellular conponents, or pla
being at increased risk.'® Sexual activity and other types o
person-to-person contact, however, have not been generally
recogni zed as inportant nechani snms of transmi ssion.® |In
addi tion, 40% of patients with acute HCV infection have no
identifiable risk factors.?®

3. Human | mrunodeficiency Virus Type 1 (HIV)

HI vV adversely affects the i nmune system rendering the infec
i ndi vi dual vul nerable to a wide variety of infections and ot
conditions. When an HIV infected individual contracts one o
several specified clinical disorders, that individual is dia
with acquired i nmmunodeficiency syndrone (AIDS). Transnissio
HVis simlar to that of HBV. G oups at higher risk includ
honosexual and bi sexual nmen, 2) parenteral drug users, and 3
het erosexuals with nmultiple sexual partners, H V-infected se
partners, or sexual partners at risk for H V infection). Th
groups account for over 89% of AIDS cases, ® and over 80% of
i nfections.' Occupational transm ssion of H 'V has been
docunmented in health care workers. As of May 1990, i nfornmat
submtted to the public record indicates at | east 65 cases o
heal t hcare workers whose HI 'V infections were associated with
occupati onal exposure.!® Eighteen of the 30 case reports
published in the scientific literature as of nmay 1990
seroconverted follow ng a docunented exposure incident. Ele
t hese 18 seroconversi ons were caused by needl esticks.® The
actual risk of seroconverting follow ng a needlestick with H
infected blood is approximately 0.4% ' As with the HBV and
no studi es have identified ani mal handl ers being at increase
for occupationally acquired H V infections.
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VI .

RESULTS AND DI SCUSSI ON

A. ENVI RONVENTAL

Exposure to pyrethrin was bel ow the sanpling and analytical limt
detection (< 1 ng/ M) at the time of the NITOSH visit. The N OSH
Recomended Exposure Limt for pyrethrin is 5 ng/M. Overexposur:
pyrethrin was considered to be unlikely at this facility due to t
smal | anpunts of dilute solution being used and the short duratio
exposure.

Cbservati ons of cleaning practices reveal ed no unusual or hazardo
practices and indicated that excessive exposure to cleaning produ
woul d be unlikely as |ong as the product |abel instructions are
fol | owed.

B. MEeDI CAL

Al'l nine currently enployed KTs and ACOs were interviewed. O th
former KTs and ACOs, 2 were interviewed in person, 6 six were
i nterviewed by tel ephone, and 6 could not be | ocat ed.

1. Synptons

None of the current workers conpl ai ned of skin, neurol ogic,
respiratory synptons associated with work, but two forner
enpl oyees reported work-related respiratory synptons which
resol ved after discontinuing work. Although these respirato
synptons were not suggestive of asthma, they could have
represented upper airway or irritant reactions related to an
exposure. All of the current and former workers noted the
unpl easant odor from decaying road-killed animals in the wal
refrigerator. Many enpl oyees stated the odor caused m ni na
nausea and/or m | d headaches.

2. Work Practices

Four of the nine (449 current enpl oyees reported sticking

t henmsel ves with a needle at | east once during their enployne
with MVAC. The stick typically occurred during the injectio
procedure or re-capping process. Two (22% reported seeing
enpl oyees sticking thensel ves. Four of the 8 (50% forner
enpl oyees interviewed reported sticking thenselves with need
| east once while enployed with MVAC. Seven of the 8 (88%
reported seeing other enpl oyees sticking thensel ves.

Current and former ACOs rarely reused needles. |f needles w
reused, never were there nore than two animals killed with t
sanme needle. KTs, on the other hand, reported that they alnm
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al ways reused needles, with nost enpl oyees destroying three
four animals with the same needle. Occasionally, used needl
wer e recapped and saved for |ater use.

3. Medical Conditions

In 1992, one enployee was di agnosed with previous infection
HBV and current infection with HCV. Serologic tests for the
were negative in 1986 during a bl ood donation. This enploye
reported none of the risk factors associated with HBV and HC
infections. This investigation could not determ ne the sour
this enployee's HBV and HCV infection other than to note tha
HBV i nfection occurred soneti ne between 1986 and 1992. As

di scussed earlier, there would be no reason to suspect that
HCV infection would be related to contact with animals or an
bl ood (other than from | aboratory-infected primtes).

CONCLUSI ONS

Based on the NI OSH i nvestigators' observations of current work
practices, the environnental sanpling data for pyrethrin, and the
general |ack of persistent synptonms experienced by enpl oyees, we
concl ude that enpl oyees of MVAC were not at increased risk for ad
health conditions due to chem cal exposures. Acute respiratory s
coul d possibly represent upper airway irritant or allergic reacti
to ani mal exposure. The odor of decaying animals probably contri
to enpl oyee disconfort, but no long-termhealth effects are known
result fromthis exposure.

Al t hough the opportunity for exposure to human bl ood by needl esti
during the euthanasia process is theoretically possible (e.g., by
enpl oyees being stuck by the sanme needle), it is highly unlikely.
However, any possi ble exposure to bl oodborne pathogens nerits ser
concern. Therefore, the follow ng recommendati ons should be foll
m nimze this hazard.

RECOMVENDATI ONS

1. MVAC shoul d forbid the practice of reusing or recappi ng need

2. Needl es shoul d be i nmmedi ately di scarded when a needlestick o
This is particularly inportant when two people are performn
eut hanasia, in order to mnimze the possibility of a second
needl estick (to the other worker).

3. Needl es shoul d be di scarded, w thout recapping, in container
are cl osable, puncture resistant, and | eakproof on the sides
bott om
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Cl eani ng workers should be trained to use cl eaning products
strictly in accordance with the | abel warnings and instructi
This is particularly inportant when diluting concentrated pr
and adhering to warnings about the m xing of multiple produc
For exanmple, m xing bleach with other cleaning products may
rel ease hazardous | evels of chlorine gas.

The odor of decaying animals should be reduced. Possible
sol utions may incl ude:

a) venting the refrigerated air outside the building,

b) moving the refrigerator out of the building,

c) increasing the frequency of renoving dead animals fromth
facility, or

d) reducing the storage tenperature to bel ow freezing.

A quarterly respiratory synptom questionaire should be distr
to enpl oyees exposed to animals. Workers with synptons shou
referred to health care providers for further eval uation.
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DI STRI BUTI ON AND AVAI LABI LI TY OF REPORT

Copies of this report may be freely reproduced and are not copyri
Single copies of this report will be available for a period of 90
fromthe date of this report fromthe N OSH Publications O fice,
Col unmbi a Par kway, Cincinnati, Ohio 45226. To expedite your reque
include a self-addressed mailing | abel along with your witten re
After this time, copies may be purchased fromthe National Techn
| nformation Service (NTIS), 5825 Port Royal Road, Springfield, Vi
22161. Information regarding the NTIS stock nunber may be obtain
the NI OSH Publications O fice at the Cincinnati address.

Copies of this report have been sent to:

1. Moreno Valley Aninmal Control, Mreno Valley, California
2. Requestors
3. OSHA Region IX

For the purpose of inform ng affected enpl oyees, copies of this r
shall be posted by the enployer in a prom nent place accessible t
enpl oyees for a period of 30 cal endar days.



