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 P
ostexposure prophylaxis (PEP) 
with antiretroviral medications 
against human immunodeficiency 
virus (HIV) may be indicated 

in situations that family physicians often 
encounter. The Centers for Disease Control 
and Prevention (CDC) and many state and 
local public health jurisdictions periodically 
issue guidelines regarding the management 
of occupational and nonoccupational HIV 
exposures,1-5 yet evidence suggests that phy-
sicians often do not completely understand 
or implement these recommendations.1-3,6,7

Principles of HIV Transmission and 
Prevention
Regardless of the setting, the probability of 
HIV transmission depends on the type of 
exposure and the likelihood that the expo-
sure source is HIV-infected.8 Exposure to 
blood or visibly bloody body fluids is associ-
ated with the highest risk of HIV transmis-
sion. Semen, vaginal secretions, and several 
other fluids (e.g., breast milk; cerebrospinal, 
pleural, peritoneal, pericardial, synovial, 
and amniotic fluids) also are considered 
potentially infectious.1 Some body fluids, 
including saliva, sputum, sweat, tears, urine, 
nasal secretions, feces, and vomitus, are not 

considered infectious unless they are visibly 
bloody.1

With occupational exposures, the risk is 
higher with percutaneous exposures than 
with exposures involving mucous mem-
branes or nonintact skin.1 Among non
occupational exposures, sharing of needles 
for injection drug use has a higher risk than 
sexual exposures and other exposures, such 
as an accidental needlestick or human bite.2 
Table 1 outlines the estimated per-exposure 
risk of HIV transmission for various expo-
sures.2,8 Unprotected receptive anal inter-
course carries the highest risk of sexual 
transmission of HIV infection. The risk of 
transmission through receptive oral inter-
course is related to whether ejaculation took 
place, which is the determining factor as to 
whether PEP is recommended. It should be 
noted that patients with multiple high-risk 
exposures on an ongoing basis are typically 
not considered for PEP.2

In some instances, the exposure source’s 
HIV status is known. However, this is often 
not the case, and the likelihood of the expo-
sure source being HIV-infected depends 
on whether the source has risk factors 
for HIV infection (e.g., male homosexual 
activity, receipt of blood products or blood 	
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familydoctor.org/004.xml. 
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transfusion before 1985, sexual activ-
ity with a high-risk partner, use of injec-
tion drugs).8 When possible, a source with 
unknown HIV status should be tested (rec-
ognizing that in most jurisdictions, consent 
must be obtained), preferably with a rapid 
test kit, which may give results in less than 
one hour.2 When the source is known to be 	
HIV-infected, risk of HIV acquisition is 
higher with a high viral load (HIV RNA 
level) compared with a low viral load (less 
than 1,500 copies per mL1).

Administration of antiretroviral medica-
tions may prevent HIV infection after an 
exposure. These medications are routinely 
used after perinatal exposure to HIV; admin-
istration of even a single dose of nevirapine 
(Viramune) has been shown to reduce the risk 
of transmission from a mother to her newborn 

Table 1. Estimated Risk of HIV Acquisition  
for Selected Exposures

Manner of HIV exposure
Per-exposure HIV 
acquisition risk 

Blood transfusion 90 to 95 in 100

Injection drug use (needle sharing) 6.7 in 1,000

Unprotected receptive anal intercourse 5 to 32 in 1,000

Percutaneous needlestick (health care setting, 
known HIV-infected blood) 

3 in 1,000

Unprotected receptive vaginal intercourse 1 to 3 in 1,000

Mucous membrane exposure (health care setting, 
known HIV-infected blood)

9 in 10,000

Unprotected insertive anal intercourse 6.5 in 10,000

Unprotected insertive vaginal intercourse 3 to 9 in 10,000

Receptive oral intercourse 1 in 10,000

Insertive oral intercourse 5 in 100,000

Ingestion of breast milk 1 to 4 in 100,000

Needlestick in the community setting Not reported

HIV = human immunodeficiency virus.

Information from references 2 and 8.

Table 2. CDC Recommendations for PEP After Occupational Percutaneous, Mucous Membrane,  
or Nonintact Skin Exposure to HIV

Exposure type

Source’s infection status

HIV-positive, class 1* HIV-positive, class 2† Unknown‡

Percutaneous

Less severe (e.g., solid needle or 
superficial injury)

Basic two-drug PEP 
recommended

Expanded ≥ three-drug 
PEP recommended 

PEP generally not warranted; may consider 
basic two-drug PEP§ when exposure to 
HIV is likely

More severe (e.g., deep puncture 
wound, large-bore hollow needle, 
visible blood on device, needle 
used in a patient’s artery or vein)

Expanded three-drug 
PEP recommended

Expanded ≥ three-drug 
PEP recommended

PEP generally not warranted; may consider 
basic two-drug PEP§ when exposure to 
HIV is likely

Mucous membrane or nonintact skin||

Small volume (e.g., a few drops  
of blood)

Consider basic  
two-drug PEP

Basic two-drug PEP 
recommended

PEP generally not warranted

Large volume (e.g., a major  
blood splash)

Basic two-drug PEP 
recommended

Expanded ≥ three-drug 
PEP recommended

PEP generally not warranted; may consider 
basic two-drug PEP§ when exposure to 
HIV is likely

NOTE: PEP is not warranted if source is known to be HIV-negative. 

CDC = Centers for Disease Control and Prevention; HIV = human immunodeficiency virus; PEP = postexposure prophylaxis.

*—Asymptomatic HIV infection or known low viral load (e.g., less than 1,500 copies per mL).
†—Symptomatic HIV infection, AIDS, acute seroconversion, or known high viral load.
‡—Examples include needle from sharps disposal container, splash from inappropriately disposed blood, or exposure from a source not available  
for HIV testing.
§—The decision to initiate PEP should be based on a discussion between the exposed person and the managing physician regarding the risks versus 
benefits of PEP.
||—Follow-up indicated for exposures with compromised skin integrity (e.g., abrasion, open wound).

Adapted from Panlilio AL, et al. Updated U.S. Public Health Service guidelines for the management of occupational exposures to HIV and recommen-
dations for postexposure prophylaxis. MMWR Recomm Rep. 2005;54(RR-9):3.
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infant by nearly 50 percent.9,10 In the United 
States and many other countries, zidovu-
dine (Retrovir) is routinely administered to 
exposed newborns for six weeks after birth.2

Randomized controlled trials of PEP 
after occupational and nonoccupational 
HIV exposures have not been conducted 
for logistical and ethical reasons, but case-
control and observational data support 
the use of PEP after such exposures1,2,11,12 	
(Table 21; Figure 12). Timing and duration of 
PEP are important, but the optimal duration 
is unknown.1-3,11,12 PEP should be initiated as 
soon as possible after an exposure.1,2 Experi-
mental animal data suggest that PEP is most 
effective when initiated before 24 to 36 hours 
after exposure2,8; regimens started more 
than 72 hours after exposure and contin-
ued for less than four weeks are believed to 
be less effective. Although appropriate PEP 
is almost always effective in preventing HIV 
infection, failures have been documented.1,2

Antiretroviral Medication Regimens 
for PEP
Because antiretroviral medications are 
associated with adverse effects, including 
toxicity and drug interactions, the CDC rec-
ommendations emphasize that the selection 
of antiretroviral medications for PEP must 
balance the risk of HIV acquisition with the 
risks of PEP.1 Nausea and fatigue are particu-
larly common with PEP, and in some stud-
ies, discontinuation rates (patient unable to 
complete a full four-week course) were more 
than 40 percent. Administration of adjuvant 
medications for symptoms, such as prometh-
azine (Phenergan) for nausea or loperamide 
(Imodium) for diarrhea, may help increase 
PEP completion rates.1 

Two-drug PEP regimens are an option for 
lower risk occupational exposures, and some 
experts support a fully completed two-drug 
regimen over the addition of a third drug 
with the risk of noncompletion.13 Three-
drug regimens are advised for nonoccupa-
tional exposures for which PEP is indicated.2 
Antiretroviral medications recommended 
for PEP are shown in Table 3,1,2 and com-
mon antiretroviral medication toxicities and 
adverse effects are shown in Table 4.1

Follow-up Testing and Care
Patients presenting for care after HIV expo-
sure should have baseline testing for HIV 
antibodies, preferably with rapid testing, and 
follow-up HIV antibody testing at four to six 
weeks, three months, and six months after 
exposure.1,2 Baseline and follow-up testing 
for other sexually transmitted infections 
(e.g., gonorrhea, chlamydia, syphilis) and for 
pregnancy, when warranted, should also be 
performed. Extended 12-month follow-up is 
recommended for health care professionals 
who become infected with hepatitis C virus 
after exposure to a source coinfected with 
HIV and hepatitis C virus.1 HIV RNA levels 
are not recommended as a means of assess-
ing acquisition of HIV in exposed persons.1 
Persons taking PEP should be monitored for 
drug toxicity at baseline and after two to four 

Evaluation and Treatment of Potential 
Nonoccupational HIV Exposures*

Figure 1. Algorithm for the evaluation and treatment of potential 
nonoccupational human immunodeficiency virus (HIV) exposures. 
(PEP = postexposure prophylaxis.)

Adapted from Smith DK, et al. Antiretroviral postexposure prophylaxis after sexual,  
injection-drug use, or other nonoccupational exposure to HIV in the United States: recom-
mendations from the U.S. Department of Health and Human Services. MMWR Recomm 
Rep. 2005;54(RR-2):8.

Substantial exposure risk† Negligible exposure risk‡

≤ 72 hours  
since exposure

> 72 hours  
since exposure

Exposure source known 
to be HIV-infected

Exposure source of 
unknown HIV status

Nonoccupational PEP 
recommended

Nonoccupational PEP 
not recommended

Case-by-case determination; 
such decisions center on the 
risk that the source is HIV-
infected and, if so, the risk 
of HIV transmission with the 
specific exposure 

*—Sexual assault survivors should be offered PEP regardless of assailant 
characteristics.
†—Vagina, rectum, eye, mouth, or other mucous membrane; nonintact skin; or per-
cutaneous exposure to blood, semen, vaginal secretions, rectal secretions, breast 
milk, or any body fluid that is visibly contaminated with blood when the source is 
known to be HIV-infected. 
‡—Vagina, rectum, eye, mouth, or other mucous membrane; intact or nonintact skin; 
or percutaneous exposure to urine, nasal secretions, sputum, feces, vomitus, saliva, 
sweat, or tears if not visibly contaminated with blood, regardless of the known or 
suspected HIV status of the source. 
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weeks of treatment, including a complete 
blood count and renal and hepatic function 
tests.2,8 Persons taking a protease inhibitor–	
based regimen (e.g., lopinavir/ritonavir [Kal-
etra]) should be assessed for hyperglycemia.1 
Development of toxicity warrants consulta-
tion with an expert in PEP.1

Common Clinical Questions  
Regarding PEP
If an exposure source’s HIV test comes back neg-
ative two days after the exposed person starts 
PEP, should a full course of PEP be continued?

No—PEP should be discontinued if it is 
started and the exposure source is later deter-
mined to be HIV-negative.1,2 Although HIV 
testing can be negative while a person is in 
the “window period” between infection and 
the presence of detectable antibodies against 
HIV, no case of transmission involving an 
exposure source during the window period 
has been reported in the United States.1

If PEP is being considered, when should a 
health care professional with HIV expertise be 
consulted?

The selection of PEP regimens may be com-
plex, especially in exposures involving sources 
known to be HIV-infected. It is even more 
complex when the source has a history of anti-
retroviral treatment and when HIV resistance 
may be an issue. Therefore, when possible, the 
CDC recommends that PEP be implemented 
in consultation with a health care professional 
who has experience in HIV transmission and 
antiretroviral therapy.1,2 Pregnant women, in 
particular, should be given PEP in consulta-
tion with an HIV expert.14 Some medical 
systems require and maintain a process for 
expert consultation before PEP is initiated for 
occupational or nonoccupational exposures.1 
The National HIV/AIDS Clinicians’ Consul-
tation Center at the University of California, 
San Francisco, operates the National Clini-
cians’ Post-Exposure Prophylaxis Hotline, 
which is available 24 hours a day, seven days a 
week at 888-448-4911 (http://www.nccc.ucsf.
edu). Generally, it is preferable to start a basic 
two-drug regimen while awaiting consulta-
tion rather than delay PEP.1

When a source is known or subsequently dis-
covered to be HIV-infected, should resistance 
testing be performed to guide selection or mod-
ification of the PEP regimen?

Transmission of drug-resistant HIV despite 
properly applied PEP is rare.1 CDC guidelines 
do not recommend resistance testing of the 
source virus at the time of an exposure. Gen-
erally, resistance testing results will not be 
available (two to three weeks) in time to affect 

Table 3. Antiretroviral Medications Recommended  
for Postexposure Prophylaxis Against HIV

Drug Adult dosage* 

Occupational exposures

Preferred basic two-drug regimens

Zidovudine (Retrovir) plus lamivudine 
(Epivir); combination drug available 
as Combivir

Zidovudine: 300 mg twice daily 
with food

Lamivudine: 150 mg twice daily

Zidovudine/lamivudine: 300/150-
mg tablet twice daily

Zidovudine plus emtricitabine 
(Emtriva)

Zidovudine: 300 mg twice daily 
with food

Emtricitabine: 200 mg once daily

Tenofovir (Viread) plus lamivudine Tenofovir: 300 mg once daily†
Lamivudine: 150 mg twice daily

Tenofovir plus emtricitabine; 
combination drug available as 
Truvada

Tenofovir: 300 mg once daily†
Emtricitabine: 200 mg once daily

Tenofovir/emtricitabine: 300/200-
mg tablet once daily

Preferred expanded three-drug regimen

Basic two-drug regimen plus 
lopinavir/ritonavir (Kaletra)

Lopinavir/ritonavir: two 200/50-mg 
tablets twice daily with food

Nonoccupational exposures‡
Preferred nonnucleoside reverse 

transcriptase inhibitor–based regimen

Efavirenz (Sustiva)

plus

Lamivudine or emtricitabine

plus 

Zidovudine or tenofovir

Efavirenz: 600 mg once daily

Lamivudine or emtricitabine; 
zidovudine or tenofovir: same 
dosing as above

Efavirenz/emtricitabine/tenofovir 
combination available as Atripla

Efavirenz/emtricitabine/tenofovir: 
600/200/300-mg tablet once daily

Preferred protease inhibitor–based 
regimen

Lopinavir/ritonavir

plus

Lamivudine or emtricitabine

plus

Zidovudine

Same dosing as above

HIV = human immunodeficiency virus.

*—For dosing in children, see the Centers for Disease Control and Prevention’s Guide-
lines for the Use of Antiretroviral Agents in Pediatric HIV Infection (available at http://
www.aidsinfo.nih.gov/guidelines/). 
†—Dose modified with creatinine clearance less than 50 mL per minute (0.84 mL per 
second); consult a specialist before use in patients with diminished renal function.
‡—Three-drug highly active antiretroviral therapy recommended.

Information from references 1 and 2. 
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selection of the initial PEP regimen, and no 
data suggest that modification of a PEP regi-
men after resistance testing improves PEP 
effectiveness.1 If the resistance pattern of the 
source virus is known at the time of the expo-
sure, it may be useful in selection of the PEP 
regimen, with the advice of an HIV expert.

Should PEP be offered after sexual exposure 
to a source with unknown HIV status when the 
source’s HIV status cannot be rapidly assessed?

As noted in Figure 1, the CDC recom-
mends making this decision on a case-by-
case basis.2 Such decisions center on the risk 
that the source is HIV-infected and, if so, 
the risk of HIV transmission with the spe-
cific exposure.2 In contrast, the New York 
State AIDS Institute guidelines emphasize 
the nature of the exposure and downplay the 
presumed HIV status of the source.3 

Many medical programs offer PEP fol-
lowing all types of sexual exposure that may 
transmit HIV,15 and sexual assault survivors 
should be offered PEP regardless of assail-
ant characteristics.2 Different types of sexual 
exposures carry different risks of infection 
(Table 1).2,8 Unprotected receptive vaginal 
intercourse has a risk approaching that of 
an occupational needlestick exposure (0.3 
percent). Receptive anal intercourse has the 
highest risk of any sexual exposure, whereas 
oral intercourse carries a much lower risk.2

Should PEP be offered after a needlestick 
that occurs in the community, such as when a 
child picks up a discarded needle?

HIV transmission after injuries from 
discarded needles or syringes found in the 
community has not been reported.8 Several 
prospective studies following children who 
experienced community needlestick injuries 
have failed to show HIV seroconversion after 
such events.8,16 Most cases of HIV transmis-
sion after needlestick injury have occurred 
shortly after the needle was removed from a 
vein or artery of a person known to be HIV-
infected.8 Data indicate that most syringes 
used for subcutaneous or intramuscular 
injection in persons with HIV infection do 
not contain HIV RNA after being discarded8; 
therefore, PEP is generally not indicated 
after needlestick in the community setting. 
However, PEP should be considered for a 

high-risk needlestick that occurred in the 
community, such as a needle or syringe con-
taminated with visible blood from a source 
known to be HIV-infected or at high risk of 
HIV infection.2,8 Some experts may recom-
mend PEP if the needlestick occurred in a 
high-risk community setting, such as a park 
known to be visited by injection drug users. 
Antiretroviral medication formulations are 
available for children who cannot swallow 
pills or for whom pill formulations are above 
the recommended dosing range.

Should volunteers working abroad take a per-
sonal supply of PEP in case of exposure to HIV?

The risk of HIV exposure while working 
abroad varies with the setting and type of 
work. For example, medically oriented work 
in areas of high HIV prevalence, such as sub-
Saharan Africa, may carry a reasonably sub-
stantial risk of HIV exposure. 

HIV testing, even when the source is will-
ing to be tested, may not be readily available 
in many settings. Antiretroviral options for 
PEP may be limited as well,17 and locally-
available, older antiretroviral medications 
(e.g., stavudine [Zerit]) may have higher rates 

Table 4. Adverse Effects and Toxicities of Antiretroviral 
Medications for Postexposure Prophylaxis Against HIV

Drug Major adverse effects and toxicities

Nucleoside reverse transcriptase inhibitor* 

Emtricitabine (Emtriva) Diarrhea; headache; mild hyperpigmentation on 
palms and soles (mainly occurs in persons who are 
not white); nausea; vomiting 

Lamivudine (Epivir) Abdominal pain; diarrhea; nausea; pancreatitis

Zidovudine (Retrovir) Anemia; headache; nausea; weakness; neutropenia

Nucleotide analogue reverse transcriptase inhibitor 

Tenofovir (Viread) Diarrhea; diminished bone mineral density; 
headache; nausea; renal toxicity; vomiting 

Nonnucleoside reverse transcriptase inhibitor 

Efavirenz (Sustiva) Abnormal dreams; difficulty concentrating; dizziness; 
hepatitis; insomnia; rash (including severe rash and 
cases of Stevens-Johnson syndrome)

Not for use in first trimester of pregnancy (teratogenic)

Protease inhibitor 

Lopinavir/ritonavir 
(Kaletra)

Diarrhea; fatigue; headache; increased cholesterol 
and triglyceride levels; nausea 

HIV = human immunodeficiency virus.

*—All nucleoside reverse transcriptase inhibitors have the potential to cause lactic 
acidosis with hepatic steatosis; although rare, this is more likely with zidovudine than 
lamivudine or emtricitabine.

Adapted from Panlilio AL, et al. Updated U.S. Public Health Service guidelines for the 
management of occupational exposures to HIV and recommendations for postexpo-
sure prophylaxis. MMWR Recomm Rep. 2005;54(RR-9):4.
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of adverse effects and toxicity.1 Because of 
concern over drug-resistant viruses in higher 
prevalence, resource-limited settings (where 
most patients are on antiretroviral regimens 
including stavudine or zidovudine, lamivu-
dine [Epivir], and nevirapine or efavirenz 
[Sustiva]), preferred three-drug PEP regi-
mens for high-risk exposures in these settings 
include medications not commonly used in 
local patients, such as lopinavir/ritonavir; 
however, these may be difficult to acquire 
locally.17 Accordingly, many volunteers, 
particularly health care workers in areas of 
higher HIV prevalence, choose to travel with 
personal supplies of PEP.
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

PEP with antiretroviral medications is recommended 
after some occupational and nonoccupational 
exposures when HIV acquisition is possible. 

C 1, 2, 8, 11

For maximal effectiveness, PEP should be started 
within 72 hours of HIV exposure and continued 
for four weeks. 

B 1, 2, 8

After HIV exposure, patients should have baseline 
testing for HIV antibodies, and follow-up HIV 
antibody testing at four to six weeks, three 
months, and six months after exposure. 

C 1, 2, 8

Patients who are taking PEP against HIV should have 
laboratory monitoring for drug toxicity at baseline 
and after two to four weeks of treatment.

C 1, 2, 8

When possible, PEP should be implemented in 
consultation with persons who have experience 
in HIV transmission and antiretroviral therapy. 

C 1, 2, 8

HIV = human immunodeficiency virus; PEP = postexposure prophylaxis.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-
quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual 
practice, expert opinion, or case series. For information about the SORT evidence 
rating system, go to http://www.aafp.org/afpsort.xml.


