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Occupational exposure to the human immunode
ficiency virus (HIV) and other blood-borne 
pathogens can be a frightening and dangerous 
part of the work of health care providers. Adher
ence to universal precautions markedly dimin
ishes these dangers, yet accidents continue to oc
cur, sometimes despite due care and caution. 

Just as forethought and preparation are funda
mental to providing care for the victim of a seri
ous automobile accident or a sudden myocardial 
infarction, careful planning is essential in manag
ing accidental exposures to blood-borne patho
gens. Systems and protocols for dealing with 
these crises form the foundation of excellent sup
portive care for our health care colleagues. Con
versely, the lack of a professional and supportive 
approach can add new problems to an already se
rious situation. 

A key component of an overall plan to respond 
to occupational HIV exposures is a standardized 
approach to chemoprophylaxis after needle-stick 
or other injuries. New Public Health Service 
guidelines offer specific treatment recommenda
tions to prevent occupational HIV transmission. 1 

These recommendations, in combination with 
hepatitis B prophylaxis2,3 and guidelines for sup
port and counseling of exposed health care work
ers,4 can be of enormous importance at those un
expected times of crisis when accidents occur. 
This Current Report-HIV describes how to as
sess the risk of specific occupational injuries, re-
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views guidelines for postexposure prophylaxis and 
follow-up testing, and updates our suggestions 
for support and chemoprophylaxis for the ex
posed health care worker.4,5 

Immediate Treatment 
Wounds and contaminated skin must be washed 
immediately with soap and water. Splashes to the 
eyes, mouth, or nose should be rinsed with water 
or saline for 10 to 15 minutes. The exposure 
should be reported promptly so the degree of risk 
can be assessed, management options discussed, 
and (when appropriate) treatment initiated as 
soon as possible. 

Assessment of Risk 
To assess the risk of HIV infection after an occu
pational exposure, information about the nature 
of the injury, the type of body fluid involved, and 
the health status of the source patient must be ob
tained. These factors influence the concentration 
of virus to which the health care worker might 
have been exposed. Blood is always considered to 
be infectious. Potentially infectious body fluids 
include semen, vaginal secretions, and cerebro
spinal, synovial, pleural, peritoneal, pericardial, 
and amniotic fluids. Other body fluids, such as 
saliva and urine, are not thought to carry a risk for 
HIV unless they are visibly bloody. 

The average risk of HIV transmission from a 
percutaneous injury from an HIV-positive source 
patient is estimated at 0.3 percent (1/300). Some 
needle-stick injuries are associated with a risk of 
less than OJ percent; other injuries involving 
larger blood volume or higher HIV titers carry 
substantially higher risks. A recent retrospective 
seroconversion study6 described factors that were 
associated with greater risk: (1) obvious blood was 
noted on the device, (2) deep injuries were sus
tained, (3) the device had been used in a vein or 
artery, or (4) the source patient had end-stage ac-
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Table 1. Provisional Public Health Service Recommendations for Chemoprophylaxis After Occupational Exposure 

to HIV, by Type of Exposure and Source Material-l 996. 

'Iype of Exposure 

Percutant:()us 

Source Material 

Blood 
Ilight:st risk 
In~reased risk 
No increased risk 

Anti retrovira I 
Prophylaxis 

Recolllmend 
Recommend 
Offer 

Antiretroviral 
Regimen 

ZDV plus 3TC plus IDV 
ZDV plus 3TC ± mv 
ZDV plus 31'C 

Fluid containing visible blood, 
other potentially infectious fluid 
(sec text), or tissue 

Offer ZOV plus 3TC 

Other body fluid (eg, urine) I\'ot offer 

lvlucous membrane Blood 

Fluid containing visible blood, 
other potentially infectious fluid 
(sec text), or tissue 

Offer 

Offer 

ZDV plus 3TC ± IDV 

ZDV ± He 

Other body fluid (eg, urine) Not offer 

Skin, increased risk Blood Offer 

Fluid containing visible blood, 
other potentially, infectious fluid 
(sec text), or tissue 

ZDV plus 3TC ± mv 

ZDV + He 

Other body fluid (eg, urine) 

ZDV = zidovudine; 3TC = lamivudine; IOV = indinavir. 
From MM\VR.l 

qui red immunodeficiency syndrome (AIDS), de
fined as a patient who died from AIDS-related 
causes within 60 days. Exposure to blood from 
end-stage AIDS patients presumably carries a 
higher risk of HIV transmission because these pa
tients have higher plasma viremia levels. This 
study, however, did not measure HIV viremia in 
source patients. The risk of HIV transmission 
from exposure on mucous membranes or broken 
skin is generally much lower. 

In the new Public Health Service guidelines fix 
postexposurc prophylaxis, blood exposures are 
stratified according to their presumed risk for 
HIV transmission. Highest-risk exposures have 
both a large volume of blood (eg, a deep injury 
with a large-diameter hollow needle containing 
the source patient's blood) and blood containing a 
presumed high titer of HIV (eg, source patient 
with acute retroviral illness or end-stage AIDS). 
These injuries have a substantially greater than 
0.3 percent risk of HIV transmission. Increased 
risk exposures are those with either a large vol
ume of blood or blood with a high titer of HIV. 
No increased risk is defined as exposures with 
neither a large volume of blood nor blood with a 
high titer of HIV (eg, solid-suture-needle injury 
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Not offer 

for source patient with asymptomatic HIV infec
tion); these exposures presumably have a risk of 
HIV transmission approaching 0.3 percent. 

Source Patient Testing 
If the source patient's HIV status is unknown, 
someone other than the exposed health care 
worker should assess risk factors for Hrv, provide 
cow1seling, and encourage testing for HIV and hep
atitis. Laws regarding testing the source patient 
vary from state to state; we recommend that all pa
tients receive appropriate counseling and give in
formed consent before any HIV test is performed. 

Chemoprophylaxis Against HIV 
Zidovudine (ZDV) chemoprophylaxis has been 
found to decrease the risk of HIV transmission 
resulting from a percutaneous injury by almost 80 
percentf' Given the potential effectiveness of this 
therapy, the Public Health Service now recom
mends postexposure chemoprophylaxis for most 
high-risk or increased-risk exposures. 

Depending upon the risk of HIV transmis
sion,1,7 the health care worker should be advised 
whether treatment is recommended, offered, or 
should not be offered (Table 1). Chemoprophy-
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laxis is recommended when there is substantial 
risk of HIV transmission. Health care workers 
should receive treatment unless they refuse. If 
chemoprophylaxis is offered, the health care 
worker and the counselor must weigh the poten
tial medical and psychologic benefits of therapy 
against potential adverse drug toxicities and 
concerns. Chemoprophylaxis is not offered when 
the risk of HIV transmission is considered to be 
negligible. 

Treatment should begin as soon as possible af
ter the exposure, ideally within 1 hour. Some ex
perts have suggested that for high-risk exposures 
initiating therapy even beyond 24 to 36 hours 
should be considered. Therapy with the drugs 
listed in Table 2 should be continued for 4 weeks. 
Treatment started late, while likely to be less ef
fective at preventing HIV infection, might atten
uate the course of already established HIV dis
ease. Health care workers who are undecided 
about chemoprophylaxis should be encouraged to 
start therapy immediately and continue until they 
have had time to consider their options. \Vhen 
the source patient might be HIV infected but the 
HIV status is unknown, advice should be predi
cated upon the assumption of HIV positivity; 
therapy can be initiated and later discontinued if 
the source patient is seronegative for Hrv. 

The recommendations for chemoprophylaxis 
are for combined zidovudine plus lamivudine 
(3TC) therapy, adding indinavir therapy in spe
cial circumstances. Although these drug combi
nations have not been evaluated for postexposure 
chemoprophylaxis, they might provide more ben
efit than zidovudine prophylaxis alone. The ra-

Table 2. Medications Recommended for Chemoprophylaxis. 

tionale for combining lamivudine with zidovu
dine therapies is that this combination provides 
good laboratory evidence of antiviral effect and 
might also protect against the acquisition of 
ZDV-resistant virus. Lamivudine also has activity 
against hepatitis B virus. \Vhen the source patient 
has received extensive treatment with ZDV or 
lamivudine or both, many experts recommend 
adding or substituting other antiretroviral agents 
such as didanosine, zalcitabine, or stavudine. Pre
liminary studies suggest strong antiretroviral ef
fects by adding protease-inhibitor therapy to 
other antiretroviral therapies. Consequently, for 
high-risk exposures or for any exposure in which 
the source patient has had extensive antiretroviral 
treatment and the transmission of resistant virus 
is a major concern, a protease inhibitor can be 
added to the regimen. Indinavir is the most suit
able choice, as it has fewer drug interactions than 
ritonavir and obtains better serum concentrations 
than saquinavir. 

HIV Testing and Prophylaxis Against Hepatitis B 
Baseline testing of the health care worker for 
HIV antibodies should be performed immedi
ately with the enzyme-linked immunosorbent as
say. Repeat testing at 6 and 12 weeks and 6 
months after exposure is required to determine 
whether the health care worker has become in
fected. Western blot or other confirmatory tests 
are required if the screening antibody test is posi
tive. Polymerase chain reaction (PCR) testing 
and p24 antigen determination offer no addi
tional reliable information. 

After an occupational exposure, concern natu-

Medication Recommended Dosages Common Adverse Reactions Common Drug Interactions 

Zidovudine 
(ZDV, Retrovir) 

plus 

Lamivudine 
(3TC, Epivir) 

in special circum
stances, add 

Indinavir (Crixivan) 

200 mg tid for 4 weeks Anemia, neutropenia, 
headaches,nausea 

150 mg bid for 4 weeks 

800 mg q8h without 
food for 4 weeks 

lIeadaches, nausea 

Asymptomatic hyperbilirubinemia, 
nephrolithiasis (hydration with 
1.5 LId recommended) 

Carefully monitor patients 
taking other medications toxic to 
bone marrow 

None 

Should not be administered 
with terfenadine, astemizole, 
cisapride, triazolam, and 
midazolam 
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rally focuses on II IV Hepatitis B, however, is 
more infectious by percutaneous injuries than is 
£trV I fealth care workers who are actively in
volved in patient care should already have re
ceived hepatitis 13 immunization. Some health 
care workers, unfortunately, have not been im
munized, and others do not have serologic evi
dence of an adequate and sustained immunologic 
response to hepatitis B or to hepatitis 13 vaccina
tion. Hepatitis 13 hyperimmune globulin and re
combinant hepatitis 13 vaccination are recom
mended for health care workers who do not have 
evidence of adequate immunity. 

A Comprehensive Plan for Health Care Workers 
and Health Care Institutions 
Personal counseling and emotional support are 
essential to helping the health care worker deal 
with the stress of the situation. Health care work
ers who do not receive adequate support can suf
fer ongoing isolation and trauma. Ideally, coun
seling is performed by professionals skilled in 
counseling as well as knowledgeable about HIV 
transmission. i The family implications of possi
ble infection need to be considered and discussed. 
In addition to receiving personal support, the 
health care worker should receive counseling 
about safer sex practices, avoiding pregnancy, and 
discontinuing breast-feeding until the possibility 
of HIV infection has been excluded. 

Every hospital, clinic, and physician's office 
must be prepared for occupational exposure 
emergencies. Ongoing health care worker educa
tion about preventing and treating occupational 
injuries is critical. Equipment and work condi
tions should be assessed periodically, and problem 
solving with co-workers around known work
place hazards should be encouraged. Key individ
uals need to be trained to provide counseling, 
help the exposed health care worker make diffi
cult decisions about treatment, prescribe and 
monitor therapy, and provide follow-up testing. 
These individuals should be available whenever 
health care workers are working, 24 hours a day if 
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necessary. Drugs must be available for immediate 
use. Protocols should be in place for source pa
tiet1t counseling and testing, including mecha
nisms to protect the confidentiality of the source 
patient. A documentation system that can protect 
the confidentiality of the health care worker while 
meeting worker's compensation requirements is 
also required. A plan for ongoing counseling, 
treatment, and support must also be in place. 

Additional advice and help is available from 
some regional, state, and local resources. Our 
HIV 'Telephone Consultation Service (WarmJinc) 
in the University of California, San Francisco, 
Department of FamiIy and Community Medicine 
at San Francisco General Hospital can be con
sulted during weekdays at 1-800-933-3413. All 
health care institutions, however, should develop 
additional comprehensive strategies to address 
these emergencies around the clock. 
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