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Should emergency departments offer postexposure
prophylaxis for non-occupational exposure to HIV?
Julie M. Spence, MD
S EE

Introduction
In 1998 the US Centers for Disease Control and Prevention (CDC) first recommended that institutions provide
postexposure prophylaxis (PEP) for occupational exposure
to HIV.1 Many emergency departments (EDs) have developed protocols for the distribution of medications to health
care workers who have sustained high-risk injuries with
contaminated blood and body fluids. However, only a very
small proportion of HIV cases are occupationally related.
Worldwide surveillance reports from December 1984 until
September 1997 list 94 documented and 170 possible
cases of occupationally acquired HIV. Only 1 documented
and 2 possible infections had been reported in Canada.2 In
contrast, in 1999 it was estimated that 49 800 people in
Canada were living with HIV and 4190 had become infected.3 Should protocols be developed for those seeking
prophylaxis for non-occupational exposures? The CDC did
publish guidelines for the use of PEP for non-occupational
exposures to HIV in 1998,4 but these guidelines are not definitive; they state only that “because the therapy remains
unproven and can pose risks, physicians should consider
its use only in individual circumstances when the probability of HIV infection is high, the therapy can be initiated
promptly, and adherence to the regimen is likely. It should
not be used routinely and should never be considered a
form of primary prevention.”5 The 2002 summary and recommendations can be viewed on the CDC Web site
(www.cdc.gov/hiv/pubs/facts/petfact.htm).
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PEP for non-occupational exposures to HIV through primary care practices or HIV clinics. Therapy must be initiated in a timely fashion, and exposures frequently occur after usual office hours. Furthermore, individuals may desire
relative anonymity, thereby seeking treatment from someone
other than their established health care worker.6 Should EDs
extend their PEP programs to individuals with high-risk
non-occupational exposures to HIV? The following cases
are provided to help define a clinical context in which emergency physicians may be asked to initiate PEP in the ED.

Case 1a
A 25-year-old male presents to the ED of a large urban
centre at 0200 h Saturday night. He states that he works in
a “gay bath house” and while cleaning the washrooms he
sustained a needlestick injury from a used syringe. He was
counselled by his family physician to present immediately
to the ED to receive appropriate therapy. He is immunized
against tetanus and hepatitis B, and was HIV negative
when tested 3 weeks earlier.
Case 1b
A 6-year-old child is found playing with a discarded syringe in a playground. She states that she pricked her finger
with the needle.

Uncertainty in the emergency department

Case 2
A 32-year-old heterosexual male presents to the ED. Two
hours after engaging in unprotected vaginal intercourse
with a new partner, he learned that she is HIV positive. He
is otherwise healthy, without any risks for hepatitis or HIV.

For a variety of reasons, physicians are often asked to provide antiretroviral medications in the emergency setting. It is
well recognized that there are many difficulties distributing

Case 3
A 34-year-old female injection drug user (IDU) shared a
needle with an HIV-positive friend. She has not used any
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drugs in many years. She last tested negative for HIV one
year ago.

Case 4
A 24-year-old female student presents to the ED 1 hour after being sexually assaulted. In addition to other therapies
and counselling, should she be offered PEP for possible
HIV exposure?

What is the risk of HIV transmission?
Determining the relative risk associated with an exposure
to HIV may be difficult, but it is important to estimate
prior to prescribing PEP. Estimated risks have been published for a variety of contacts (Table 17–17). Blood and
body fluids containing visible blood, as well as semen and
vaginal secretions are considered potentially infectious.
Feces, mucous, saliva, sweat, urine and vomitus have an
extremely low risk of infection unless they are contaminated with blood.18 For sexual exposures, the highest risk is
associated with receptive anal intercourse with a symptomatic partner.4,19 The risk of infection of receptive anal intercourse with an HIV-positive asymptomatic partner is estimated to be similar to the risk of a needlestick injury in
the clinical setting. Seroconversion does occur with
oral–genital exposures, although the risk is low and poorly
quantified.4 Mathematical modelling has estimated the risk
of a shared injection with an HIV-positive individual as
0.67% per incident.15 In contrast, the risk after exposure to
a discarded needle in the outdoor setting has not been esti-

mated and is likely small.16,20 It is hypothesized that the lag
time and the exposure of the virus to environmental factors
will decrease the likelihood of HIV transmission. In approximately 600 documented exposures in both children
and adults there have not been any cases of
seroconversion.21–23 Finally, the risk of transmission of HIV
from a bite is also low because enzymes in saliva inhibit
the growth of HIV.3 Documented cases of HIV transmission by human bites have been associated with bloodtinged saliva.17 Therefore, only if a break in the skin of an
HIV-positive source or bloody saliva is present should PEP
administration be considered.16
How should we interpret these risks? One expert panel
stated “we recommend PEP after a sporadic exposure with
a risk of infection of about 0.3% or greater. If the risk of
infection is moderate, in the range of 0.10% to 0.30% we
do not believe the evidence currently warrants a recommendation for PEP in all cases. . . . all persons exposed
should be informed of the risks and benefits of PEP, so that
decisions can be individualized”.19

What is the rationale for PEP?
Animal models, using simian immunodeficiency virus
(SIV), have demonstrated the potential effectiveness of antiviral regimes. The mechanism of SIV infection is unclear.
However, investigators have shown a 2- to 3-day lag from
the time of inoculation to the time that virus is detected in
regional lymph nodes or cells.24,25 Chemoprophylaxis taken
shortly after exposure may halt HIV replication or block

Table 1. Estimated risk of infection after exposure to an HIV
positive source
Type of exposure
Receptive anal intercourse;
asymptomatic source
Receptive anal intercourse
(1° HIV infection)
Insertive anal intercourse
Receptive vaginal
intercourse
Insertive vaginal intercourse
Oral intercourse*

Needle sharing
Occupational percutaneous
exposure
Bite

Per-contact risk

Reference

0.008–0.032

<7>

0.1–0.3
0.0003

<8>
<9>

0.0005–0.002
0.0003–0.0009
Not quantified, low risk.
Increased risk if lesions
or sores in mouth
0.0067 (mathematical
modelling data)

<4,10–13>
<10–13>

0.003
No contact with blood
— low risk

<1>

<3,14>
<15>

<3,16,17>

* Case reports in literature. Identified as an independent risk factor in 3 of 24 epidemiologic
studies.
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the dissemination of HIV to susceptible T cells.24,26–28 Several studies have also shown that initiation of antiretrovirals may be effective in preventing SIV infections in
these models.29–35 After HIV infection has been established,
viral replication is rapid, and there may be a theoretical advantage in those who seroconvert to the initiation of antiretroviral and the limitation of proliferation.1 Treatment of
animals with zidovudine within 24 hours, and continued
for 28 days, was more effective than treatment after 72
hours.4 It is unclear how much direct impact animal studies
should have on recommendations for treatment of exposed
individuals.19,36,37 However, there is evidence to suggest that
not everyone who is exposed to HIV will become infected.
Case reports have documented that health care workers
who have been exposed to HIV may be sensitized to viral
antigens but never seroconvert.38–40

How effective is treatment?
There is no direct evidence to support the use of PEP for
non-occupational exposures to HIV. The rationale for therapy is extrapolated from human trials involving occupational exposure or vertical transmission. The evidence of effectiveness of PEP for occupational exposures was reviewed
in a case–control study by Cardo and colleagues,41 which
prospectively followed health care workers with percutaneous exposure to HIV-infected blood. The study compared
33 cases to 665 controls. Participants were treated with nonstandardized doses of zidovudine, and the overall risk of
seroconversion was reduced by 81% (95% confidence interval [CI], 48%–94%).41 Failures of PEP have been reported in
both the occupational and non-occupational setting. Increased risk of HIV transmission was associated with antiretroviral resistance in the source, a high HIV titre or large
inoculum exposure, route of exposure, delay in initiation of
PEP, and short duration of therapy.2,18,41–44
Chemoprophylaxis studies have also been conducted in
HIV-infected pregnant women. In a prepartum and perinatal study of 447 HIV-positive women more than 14 weeks
pregnant treated with zidovudine, the relative risk reduction in neonatal infection was 67.5% (95% CI, 40.7%–
82.1%).45 Studies of abbreviated therapy with zidovudine
have demonstrated a 50% reduction in vertical transmission.46–50 Transmission was also decreased by 50% when zidovudine and lamivudine were administered in pregnancy,
labour and 1-week postpartum, and by 37% if started in
labour and continued for one week postpartum.18 Although
the data from these studies may not be analogous to other
exposures, it does provide indirect evidence of the potential effectiveness of prophylaxis.
40

What is the downside of PEP therapy?
Drug toxicity, side effects and interactions are some of the
most serious concerns when prescribing PEP. Case series
have estimated that severe reversible adverse events occur
in 0.9% of persons receiving 3-drug therapies (95% CI,
0.5%–1.5%). 51,52 The BC Centre for Excellence in
HIV/AIDS estimates that long-term adverse events may
occur in 1 in 5000 cases of PEP, with a risk of death between 1:15 000 and 1:150 000 (http://cfeweb.hivnet
.ubc.ca/).
In the San Francisco PEP Study, 78% of participants
who were treated for non-occupational exposures completed therapy.53 Side effects included nausea (52%), fatigue (44%), headache (24%), diarrhea (15%) and anorexia
(12%). Reversible laboratory abnormalities were seen in
<2% of cases. In persons receiving PEP for occupational
exposures, compliance ranged from 43% to 79%, and the
side-effect profile was similar.18,54–58 Noncompliance was
frequently attributed to the significant side-effect profile,
with 2-drug regimes better tolerated than 3-drug
regimes.18,52,57,59 Only 6% of workers had laboratory abnormalities, and all serious adverse events resolved within 6
months.57
Of note, serious side effects have been reported with the
use of nevirapine, which has been prescribed for occupational exposures to HIV. In 2000, there were 2 published
reports of life-threatening hepatotoxicity, 10 cases of mildto-moderate hepatotoxicity, 14 cases of serious skin reactions (including Stevens–Johnson Syndrome) and 1 case of
rhabdomyolysis.60–62 One case of ototoxicity has also been
reported in 23-year-old female treated for PEP with stavudine, lamivudine and nevirapine.63
In non-occupational exposures, concerns have been
raised regarding drug resistance, especially when detailed
information regarding contacts may be difficult to obtain.53,64 When it is available, it is important to note any viral resistance to PEP medications and to tailor regimes accordingly. As well, there is the potential for individuals to
develop viral resistance if they seroconvert after noncompliance with therapy19 or if PEP does not suppress infection.53
Finally, EDs and health care facilities must be prepared
to develop and initiate protocols that will allow for the
timely implementation of therapy, counselling and followup. Time delays seeking therapy may be considerable. The
San Francisco PEP Study had a median time from exposure to treatment of 33 hours.53 As with occupational injuries, therapy should begin as soon as possible because it
is believed there is little benefit in offering therapy if it be-
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gins more than 72 hours after the exposure.4,19,37 Therefore,
PEP programs must be able to offer a supply of medications readily. Many emergency programs designed for
health care workers provide an initial 3- to 5-day supply of
medications. However, cost may be considerable for nonoccupational programs. It is estimated that a 28-day course
of medications costs between $300 and $1200.65

Who should provide PEP?
EDs have played an important role in the initial management of occupational exposures, and it would appear reasonable for them to develop policies to define how highrisk non-occupational exposures to HIV should be treated.
Many centres consider the therapy experimental and require formal consent.4 It is important that community resources, HIV specialists and primary care physicians with
a special interest in HIV therapy play a major role in the
development of any program offering PEP, in order to ensure that individuals receive adequate monitoring, counselling and follow-up. Patients should be followed for a
minimum of 6 months. The median interval to seroconversion was 25 and 46 days in studies involving health care
workers.1,66 It is estimated by the CDC that 95% of health
care workers with occupational exposures became HIV
positive within 6 months, and the majority experienced a
syndrome compatible with infection.1 Delayed seroconversion has been reported in 3 cases, all of which became
seropositive by 12 months.1

Should we treat non-occupational exposures?
Will PEP undermine primary prevention?
Several issues should be considered when discussing the
issue of PEP with patients. In populations at risk, expert
consensus maintains that primary prevention is essential
and PEP is neither a feasible nor an effective mechanism to
decrease the rate of new infections. Educational and riskreduction programs are estimated to avert 10 times more
cases than PEP programs.67 Therefore, if PEP programs are
implemented it is essential that new resources be made
available rather than diverting funding from primary prevention initiatives.
There is also concern that misconceptions about the effectiveness of PEP might encourage high-risk activities. In
a 1997 survey of 540 gay and bisexual men, 3% had already used PEP and 26% planned to use PEP. Those who
planned to use PEP were younger, less well educated and
more likely to use injection drugs.68 Similarly, in a survey
of 54 men who have sex with men (MSM), 15% had taken
January • janvier 2003; 5 (1)

“a chance of getting infected when having sex” because of
the availability of new therapies.4
It is clear that for individuals who repeatedly engage in
high-risk activities, PEP is not appropriate. However, in
cases of isolated exposure, where the risk of transmission
of HIV is similar or higher than for occupational exposure,
should PEP be offered? Most health care workers are empathetic to a colleague who sustained a work-related injury. This empathy, however, may not extend to an individual who has participated in a high-risk activity. Although
physicians may not condone the behaviours exhibited by
an individual with non-occupational exposures, they continue to have an obligation to act in the best interest of the
patient. PEP should be considered as one of the therapies
available to this population when they have an isolated,
high-risk exposure to HIV.

Are PEP protocols necessary?
Are non-occupational PEP programs feasible?
There is a need for EDs to review the issue of PEP for nonoccupational exposures to HIV because patients will present for counselling and potential therapy. A 1998 survey
of 78 EDs in Massachusetts showed that 52% had had patient requests for PEP for non-occupational reasons. However, only 15% of these EDs had established written protocols for drug distribution.69 In the UK, the request for PEP
increased 4-fold between 1997 and 1999, with most of the
requests coming from HIV-discordant couples.70 In a survey from France, usage of PEP increased 9-fold between
1997 and 1999.51
Programs are in place in many sites. For example, the
San Francisco PEP Study enrolled 401 participants between December 1997 and March 1999.53 Participants
were primarily male (91%), and 93.5% sought treatment
after sexual exposure. Fifty-seven percent were uncertain
of the source’s HIV-infection status. The median time to
treatment was 33 hours. In total, 309 (78%) participants
completed 4 weeks of therapy. A second PEP course was
provided to 12% of participants. All participants were provided with 5 risk-reduction counselling sessions. After 6
months of follow-up, no patient had seroconverted, although the study did not have adequate power to define
this risk.

Case discussions
Case 1a
A 25-year-old male presents to the ED of a large urban
centre at 0200 h Saturday night. He states that he works in
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a “gay bath house” and while cleaning the washrooms he
sustained a needlestick injury from a used syringe. He was
counselled by his family physician to present immediately
to the ED to receive appropriate therapy. He is immunized
against tetanus and hepatitis B, and was HIV negative
when tested 3 weeks earlier.

Case 1b
A 6-year-old child is found playing with a discarded syringe in a playground. She states that she pricked her finger
with the needle.
Cases 1a and 1b raise the issue of the use of PEP for
needlestick injuries from an unknown source. Neither the
American Academy of Pediatrics20 nor the BC Centre for
Excellence in HIV/AIDS (http://cfeweb.hivnet.ubc.ca/)
recommend the use of PEP when there is no available history regarding time or use of the abandoned syringes.
However, a survey of pediatric infectious disease and
emergency medicine specialists indicated that 83% and
56% respectively would offer PEP in the first 24 hours after a needlestick exposure.71
In the first scenario, the treating physician may choose to
consider seroprevalence rates for HIV. One must be cautious interpreting the data because seroprevalence can only
be estimated and surveys are prone to bias in reporting and
delays in publication. Furthermore, information is unavailable for many regions in Canada. HIV prevalence rates in
IDUs for 1997 were 19.5% in Montreal, 23% in Vancouver, 9% in Quebec City and 8.6% in Toronto. In Ottawa,
Victoria and Montreal, the seroprevalence rate in needleexchange programs was 20%. Prevalence rates for MSM
who are also IDUs may be higher, up to 25%.3,72 In comparison, seroprevalence of IDUs in New York City is estimated at 41%–48%.19 The distribution of new infections
has changed, with a 30% increase in new infections per
year among MSM and a 27% decline in infections among
IDUs between 1996 and 1999.3 Appropriate therapy for the
individual with a needlestick injury from an unknown
source may be highly dependent on the community. Probability of HIV transmission would also be estimated to be
higher if the syringe had only recently been discarded.
Case 2
A 32-year-old heterosexual male presents to the ED. Two
hours after engaging in unprotected vaginal intercourse
with a new partner, he learned that she is HIV positive. He
is otherwise healthy, without any risks for hepatitis or HIV.
This case addresses the moderate-risk exposure to HIV.
The male patient had unprotected intercourse with a
seropositive female. The risk is felt to be lower for female42

to-male transmission, and would be estimated to be somewhat less than 0.1%. In this case, the risks and benefits of
therapy were discussed and the patient chose to initiate
therapy. Baseline bloodwork was performed, and followup arrangements were made with a primary care provider
with an interest in HIV. Other individuals may have chosen
not to begin PEP medications.

Case 3
A 34-year-old female IDU shared a needle with an HIVpositive friend. She has not used any drugs in many years.
She last tested negative for HIV one year ago.
This case represents re-initiation of high-risk behaviour
by an IDU. The patient’s friend was confirmed to be HIV
positive, was noncompliant with follow-up and was not on
any medications. The estimated risk of this exposure was
0.67%. The patient received extensive counselling and was
referred to a detoxification program. She did not know her
HIV serostatus, and baseline testing was performed. She
was started on standard PEP medications, and follow-up
was arranged.
Case 4
A 24-year-old female student presents to the ED 1 hour after being sexually assaulted. In addition to other therapies
and counselling, should she be offered PEP for possible
HIV exposure?
PEP for possible HIV exposure is only one component
of a comprehensive rape-treatment program. It may be argued that discussion of HIV infection would create needless concern where none existed. Yet studies from the
United States have reported that up to 40% of survivors of
sexual assault feared contracting HIV.73 “The fear of contracting an STD, particularly HIV infection, following rape
appears to be a significant stressor adding to the incidence,
prevalence and severity of psychiatric morbidity in rape
survivors.” 73 Counselling should be used to educate individuals about the physical and psychological issues associated with the assault. Included in the discussion should be
the risks of HIV infection, the meaning of antibody tests,
the issue of linked versus anonymous testing and the efficacy of PEP therapy.
Estimation of the risk of exposure is difficult. Frequently, the serostatus of the assailant is unknown. In
Canada, the risk of HIV transmission is estimated to be
greater than 0.2% (2 per 1000 contacts).65 Other issues that
must be taken into account include the type of exposure or
contact, the body fluid involved and route of exposure, the
nature of the associated physical injuries and the number
of assaults. In sexual assault, the risk of transmission is felt
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to be higher than with consensual receptive vaginal intercourse due to the significant tissue trauma and contact with
lesions and blood that may result from violent attacks.
Concomitant infection with chlamydia, gonorrhea, trichomonas or bacterial vaginosis may also increase the victim’s susceptibility to infection.9
Despite concerns regarding HIV transmission, published
studies show that compliance with PEP is poor. A sexualassault service in Vancouver reviewed 258 people who
were seen by the service. Seventy-one accepted HIV prophylaxis. Twenty-nine of the 71 continued drug therapy for
more than 5 days. Only 8 completed the full 4-week therapy and follow-up.74 Those at higher risk for HIV exposure
were more likely to complete treatment. A similar study of
376 individuals was conducted in San Francisco. Sixty percent of eligible persons were offered PEP, and 32% began
therapy. Only 38% returned for 1-week follow-up and received an additional 3 weeks of therapy.75
Physicians and counsellors should be aware that, due to
the stress of the event, sexual assault survivors might have
difficulty making informed decisions about the appropriateness of initiating PEP.9 In situations in which the risk of
exposure may be significant, the survivor should be encouraged to begin medication as soon as possible and to
seek further counselling regarding its continuation. During
follow-up counselling the overall risks and benefits could
be explained more thoroughly. Providing PEP, along with
medical care, counselling and other therapies may help individuals regain a sense of control and allay some of their
anxieties.

Summary
•

•
•

•

•

Based on the CDC guidelines, there is no conclusive
data to recommend the initiation of PEP for possible
non-occupational exposures to HIV.4,5
PEP is not a primary prevention measure for HIV.
PEP does not replace adherence to harm-reduction behaviours. Participants should be carefully evaluated for
behaviours that may lead to recurrent exposure, and
counselling should be provided to all individuals.
Prior to initiating therapy, physicians should evaluate
the risk of transmission and the time elapsed since exposure.
Antiretroviral therapy should be initiated in consultation with experienced providers who will provide ongoing consultation, follow-up and treatment. Monitoring must include a complete blood count and renal and
liver function testing upon initiation of therapy and
again at 2 weeks.4

January • janvier 2003; 5 (1)

•

Medical evaluation should continue for a minimum of
6 months, with HIV-antibody testing at 6 weeks, 12
weeks, 6 months and one year. Patients should be monitored for signs of acute HIV infection and, if necessary, re-tested.

Key words: HIV, postexposure prophylaxis, non-occupational exposure,
HIV exposure, antiretroviral therapy
Competing interests: None declared.

References
1. Public Health Service guidelines for the management of healthcare worker exposures to HIV and recommendations for postexposure prophylaxis. Centers for Disease Control and Prevention.
MMWR Morb Mortal Wkly Rep 1998;47(RR-7):1-28. Available: www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052722
.htm (accessed 2002 Nov 13).
2. Ippolito G, Puro V, Heptonstall J, Jagger J, De Carli G, Petrosillo N. Occupational human immunodeficiency virus infection in health care workers: worldwide cases through September
1997. Clin Infect Dis 1999;28:365-83.
3. Health Canada. HIV/AIDS Epi Update. Ottawa: Division of
HIV/AIDS Epidemiology and Surveillance; April 2002.
4. Management of possible sexual, injection-drug-use, or other
nonoccupational exposure to HIV, including considerations related to antiretroviral therapy Public Health Service statement.
MMWR Morb Mortal Wkly Rep 1998;47(RR-17):1-14. Available: www.cdc.gov/mmwr/preview/mmwrhtml/00054952.htm
(accessed 2002 Nov 8).
5. Preventive therapy for non-occupational exposures to HIV. CDC
Divisions of HIV/AIDS Prevention; 2002. Available:
www.cdc.gov/hiv/pubs/facts/petfact.htm (accessed 2002 Nov 19).
6. Greenwood MJ. Exposure to HIV: medical management and legal implications. J Emerg Med 2000;19(3):231-9.
7. DeGruttola V, Seage GR, Mayer KH, Horsburgh CR. Infectiousness of HIV between male homosexual partners. J Clin Epidemiol 1989;42:849-56.
8. Jacquez JA, Koopman JS, Simon CP, Longini IM. Role of the
primary infection in epidemics of HIV infection in gay cohorts.
J Acquir Immun Defic Syndr 1994;7:1169-84.
9. Bamberger JD, Waldo CR, Geberding JL, Katz M. Postexposure
prophylaxis for human immunodeficiency virus (HIV) infection
following sexual assault. Am J Med 1999;106:3.
10. Wiley JA, Herschkorn SJ, Padian NS. Heterogeneity in the
probability of HIV transmission per sexual contact: the case of
male-to-female transmission in penile–vaginal intercourse. Stat
Med 1989;8:93-102.
11. Peterman TA, Stoneburner RL, Allen JR, Jaffe HW, Curran JW.
Risk of human immunodeficiency virus transmission from heterosexual adults with transfusion-associated infections. JAMA
1989;259:55-8.
12. Downs MA, De Vincenzi I. Probability of heterosexual transmission of HIV: relationship to the number of unprotected sexual contacts. J Acquir Immun Defic Syndr Hum Retrovirol
1996;11:388-95.
13. Mastro TD. Probabilities of sexual HIV-1 transmission. AIDS
1996;10(suppl A):S75-82.
14. Katz MH, Gerberding JL. The care of persons with recent sexual
exposure to HIV. Ann Intern Med 1998;128:306-12.
15. Kaplan EH, Heimer R. A model-based estimate of HIV infectivity via needle sharing. J Acquir Immune Defic Synd 1992;5:
1116-8.

CJEM • JCMU

43

Spence

50.

3'-azido-3'-deoxythymidine in feline leukemia virus-infected
cats: a model for therapy and prophylaxis of AIDS. Cancer Res
1987;47:3190-4.
Ruprecht RM, Chou CT, Chipty F, Sosa MG, Mullaney S,
O'Brien L, et al. Interferon-alpha and 3'-azido-3'-deoxythynmidine are highly synergistic in mice and prevent viremia and after
acute retroviral exposure. J Acquir Immune Defic Syndr 1990
(3):591-600.
Fazely F, Haseltine WA, Rodger RF, Ruprecht RM. Postexposure chemoprophylaxis with ZDV or ZDV combined with interferon-alpha: failure after inoculating rhesus monkeys with a
high dose of SIV. J Acquir Immune Defic Syndr 1991;4:1093-7.
Henderson DK. Postexposure chemoprophylaxis for occupational exposures to the human immunodeficiency virus. JAMA
1999;281(10):931-6.
Katz MH, Gebererding JL. Postexposure treatment of people exposed to the human immunodeficiency virus through sexual contact or injection drug use. N Engl J Med 1997;336(15):1097-100.
Clerici M, Levin JM, Kessler HA, Harris A, Berzofsky JA, Landay AL, et al. HIV-specific T-helper activity in seronegative
health care workers exposed to contaminated blood. JAMA
1994;271(1):42-6.
Pinto LA, Landay AL, Berzofsky JA, Kessler HA, Shearer GM.
Immune response to human immunodeficiency virus (HIV) in
healthcare workers occupationally exposed to HIV-contaminated blood. Am J Med 1997;102(5B):21-4.
D'Amico R, Pinto LA, Meyer P, Landay AL, Harris AA, Clerici
M, et al. Effect of zidovudine postexposure prophylaxis on the
development of HIV-specific cytotoxic T-lymphocyte responses
in HIV-exposed healthcare workers. Infect Control Hosp Epidemiol 1999;20:428-30.
Cardo DM, Culver DH, Ciesielski CA, Srivastava PU, Marcus
R, Abiteboul D, et al. A case–control study of HIV seroconversion in health care workers after percutaneous exposure. Centers
for Disease Control and Prevention Needlestick Surveillance
Group [see comments]. N Engl J Med 1997;337(21):1485-90.
Mangione CM, Gerberding JL, Cummings SR. Occupational exposure to HIV: frequency and rates of underreporting of percutaneous and mucocutaneous exposures by medical housestaff. Am
J Med 1991;90:85-90.
Carpenter CC, Fischl MA, Hammer SM, Hirsch MS, Jacobsen
DM, Katzenstein DA, et al. Antiretroviral therapy for HIV infection in 1998. JAMA 1998;280:78-86.
Fournier S, Maillard A, Molinara JM. Failure of postexposure
prophylaxis after sexual exposure to HIV. AIDS 2001;15(3):430.
Connor EM, Sperling RS, Gelber R, Kiselev P, Scott G, O'Sullivan MJ, et al. Reduction of maternal–infant transmission of human immunodeficiency virus Type I with zidovudine treatment.
N Engl J Med 1994;331(18):1173-80.
Administration of zidovudine during late pregnancy and delivery to prevent perinatal HIV transmission, Thailand, 1996–1998.
MMWR Morb Mortal Wkly Rep 1998;47:151-4.
Shaffer N, Chuachoowong R, Mock PA, Bhadrakom C, Siriwasin W, Young NL, et al . Short-course zidovudine for perinatal HIV-1 transmission in Bangkok, Thailand: a randomized
controlled trial. Lancet 1999;353:773-80.
Wade NE, Birkhead GS, Warren BL, Charbonneau TT, French
T, Wang L, et al. Abbreviated regimens for zidovudine prophylaxis and perinatal transmission of the human immunodeficiency
virus. N Engl J Med 1998;339(20):1409-14.
Musoke P, Guay LA, Bagenda D, Mirochnick M, Nakabiito C,
Fleming T, et al. A phase I/II study of the safety and pharmacokinetics of nevirapine in HIV-1-infected pregnant Ugandan women
and their neonates (HIVNET 006). AIDS 1999;13:479-86.
Guay LA, Musoke P, Fleming T, Bagenda D, Allen M, Nakabi-

CJEM • JCMU

January • janvier 2003; 5 (1)

16. Dominguez KL. Management of HIV-infected children in the
home and institutional settings. Pediatr Clin North Am 2000;47
(1):203-39.
17. Richman KM, Rickman LS. The potential for transmission of
human immunodeficiency virus through human bites. J Acquir
Immune Defic Syndr 1993;6(4):402-6.
18. Updated US Public Health Service guidelines for the management of occupational exposures to HBV, HCV, and HIV and
recommendations for postexposure prophylaxis. MMWR Morb
Mortal Wkly Rep 2001;50(RR-11):1-52.
19. Lurie P, Miller S, Hecht F, Chesney M, Lo B. Postexposure prophylaxis after nonoccupational HIV exposure. JAMA 1998;280
(20):1769-73.
20. American Academy of Pediatrics. Human immunodeficiency
virus infection. In: Pickering LK, editor. 2000 Red Book: Report
of the Committee on Infectious Disease. Elk Grove Village (IL):
2000. p. 325-50.
21. Aragon Pena AJ, Arrazola Martinez MP, Garcia de Codes A,
Davila Alvarez FM, de Juanes Pardo JR. Hepatitis B prevention
and risk of HIV infection in children injured by discarded needles and/or syringes. Aten Primaria 1996;17:138-40.
22. Nourse CB, Charles CA, McKay M, Keenan P, Butler KM.
Childhood needle stick injuries in the Dublin metropolitan area.
Irish Med J 1997;90:66-9.
23. Rinaldi R, Francavilla E, Cadrobbi P. HIV infection and needlestick injuries with syringes discarded by drug abusers. Infection
1991;1:57.
24. Spira AI, Marx PA, Patterson BK, Mahoney J, Koup RA,
Wolinsky SM, et al. Cellular targets of infection and route of viral dissemination after an intravaginal inoculation of simian immunodeficiency virus into rhesus macaques. J Exp Med 1996;
183:215-25.
25. Zhang ZQ, Schuler T, Zupancic M, Wietgrefe S, Staskus KA,
Reimann KA, et al. Sexual transmission and propagation of SIV
and HIV in resting and activated CD4+ T cells. Science 1999;
286:1353-7.
26. Blauvelt A. The role of skin dendritic cells in the initiation of
human immunodeficiency virus infection. Am J Med 1997;102
(5B):16-20.
27. Pope M, Gezelter S, Gallo N, Hoffman L, Steinman RM. Low
levels of HIV-1 infection in cutaneous dendritic cells promote
extensive viral replication upon binding to memory CD4+
T cells. J Exp Med 1995;182:2045-56.
28. Blauvelt A, Katz SI. The skin as target, vector and effect on organ in human immunodeficiency virus disease. J Invest Dermatol 1995;103:122S-6S.
29. Tsai CC, Follis KE, Sabo A, Beck TW, Grant RF, Bischofberger
N, et al. Prevention of SIV infection in macaques by (R)-9-(2phosphonylmethoxypropyl) adenine. Science 1995;270:1197-9.
30. Tsai CC, Follis KE, Sabo O, Grant R, Bishofberger N. Efficacy
of 9-(2-phosphonylmethoxyethyl) adenine treatment against
chronic simian immunodeficiency virus infection in macaques. J
Infect Dis 1995;171:1338-43.
31. Van Rompay KK, Marthas ML, Ramos RA, Mandell CP, McGowan EK, Joye SM, et al. Simian immunodeficiency virus
(SIV) infection of infant rhesus macaques as a model to test antiretroviral drug prophylaxis and therapy: oral 3'-azido-3'-deoxythymidine prevents SIV infection. Antimicrob Agents
Chemother 1992;36(11):2381-6.
32. Van Rompay KK, Otsyula MG, Marthas ML, Miller CJ, McChesney MB, Pedersen NC. Immediate zidovudine treatment protects simian immunodeficiency virus-infected newborn
macaques against rapid onset of AIDS. Antimicrob Agents
Chemother 1995;39(1):125-31.
33. Tavares L, Roneker C, Johnston K, Lehrman SN, deNoronha F.

44

34.

35.

36.
37.
38.

39.

40.

41.

42.

43.
44.
45.

46.
47.

48.

49.

ED postexposure prophylaxis for HIV exposure

51.

52.

53.

54.

55.

56.
57.

58.
59.

60.
61.

ito C, et al. Intrapartum and neonatal single-dose nevirapine
compared with zidovudine for prevention of mother-to-child
transmission of HIV-1 in Kampala, Uganda: HIVNET 012 Randomized Trial. Lancet 1999;354:795-802.
Laporte A, Jourdan N, Bouvet E, Lamontagne F, Pillonel J, Desenclos JC. Post-exposure prophylaxis after non-occupational
HIV exposure: impact of recommendations on physicians’ experiences and attitudes. AIDS 2002;16(3):397-405.
Puro V, De Carli G, Orchi N, Palvarini L, Chiodera A, Fantoni
M, et al. Short-term adverse effects from and discontinuation of
antiretroviral post-exposure prophylaxis. J Bio Regul Hemost
Agents 2001;15(3):238-42.
Kahn JG, Martin JN, Roland ME, Bamberger JD, Chesney M,
Chambers D, et al. Feasibility of postexposure prophylaxis
(PEP) against human immunodeficiency virus infection after
sexual or injection drug use exposure: the San Francisco PEP
Study. J Infect Dis 2001;183:707-14.
Cardo D, Danila R, Deitchman S, Jensen P, Middleton J,
Panlilio A, et al, for the HIV PEP Registry Advisory Committee. The HIV Postexposure Prophylaxis Registry. Registry of
health-care workers receiving postexposure prophylaxis after
occupational exposure to human immunodeficiency virus. Final
report: 17 October 1996 through 31 March 1999. Centers for
Disease Control and Prevention, Glaxo Wellcome Inc, Merck &
Co., Inc.; 1999 March 31. Available: www.cdc.gov/ncidod/hip/
BLOOD/PEPRegistry.pdf (accessed 2002 Nov 19).
Beekman SE, Nelson L, Bangsberg D, Henderson DK, Gerberding JL. Combination post-exposure prophylaxis (PEP): a prospective study of HIV-exposed health care workers (HCW) [poster].
Infectious Diseases Society of America, Denver (CO); 1998.
Parkin JM, Murphy M, Anderson J, El-Gadi S, Forster G, Pinching AJ. Tolerability and side-effects of post-exposure prophylaxis for HIV infection. Lancet 2000;355:722-3.
Wang SA, Panlilio AL, Doi PA, White AD, Stek M Jr, Saah A.
Experience of healthcare workers taking postexposure prophylaxis after occupational HIV exposures: findings of the HIV
Postexposure Prophylaxis Registry. Infect Control Hosp Epidemiol 2000;21:780-5.
Garb JR. One-year study of occupational human immunodeficiency virus postexposure prophylaxis. J Occup Environ Med
2002;44(3):265-70.
Rabaud C, Bevilacqua S, Beguinot I, Dorvaux V, Schumhmacher H, May T, et al. Tolerability of postexposure prophylaxis with zidovudine, lamivudine, and nelfinavir for human immunodeficiency virus infection. Clin Infect Dis 2001;32:1494-5.
Sha BE, Proia LA, Kessler HA. Adverse effects associated with
use of nevirapine in HIV postexposure prophylaxis for 2 health
care workers [letter]. JAMA 2000;284(21):2723.
Johnson S, Baraboutis JG. Adverse effects associated with use
of nevirapine in HIV postexposure prophylaxis for 2 health care
workers [letter]. JAMA 2000;284(21):2722.

January • janvier 2003; 5 (1)

62. Serious adverse events attributed to nevirapine regimens for
postexposure prophylaxis after HIV exposures – worldwide,
1997–2000. MMWR Morb Mortal Wkly Rep 2001;49:1153-6.
63. Rey D, L'Heritier A, Lang JM. Severe ototoxicity in a health
care worker who received postexposure prophylaxis with stavudine, lamivudine, and nevirapine after occupational exposure to
HIV. Clin Infect Dis 2002;34:418.
64. Greub G, Gallant S, Zurn P, Vannotti M, Burgisser P, Francioli
P, et al. Spare non-occupational HIV post-exposure prophylaxis
by active contacting and testing of the source person. AIDS
2002;16(8):1171-6.
65. HIV and sexual violence against women. Health Canada; 2000.
Available: www.hc-sc.gc.ca/hppb/hiv_aids/you/sex_violence/
risk.html (accessed 2002 Nov 19).
66. Busch MP. Time course of viremia and antibody seroconversion
following human immunodeficiency virus exposure. Am J Med
1997;102(5B):117-24.
67. Lurie P, Miller S, Hecht F, Lo B. Postexposure prophylaxis following HIV exposure. JAMA 1999;281(14):1270.
68. Kalichman SC. Post-exposure prophylaxis for HIV infection in
gay and bisexual men: implications for the future of HIV prevention. Am J Prev Med 1998;15(2):120-7.
69. Kunches LM, Meehan TM, Boutwell RC, McGuire JF. Survey
of nonoccupational HIV postexposure prophylaxis in hospital
emergency departments. J Acquir Immun Defic Syndr 2001;26
(3):263-5.
70. Giele CM, Maw R, Carne CA, Evans BG. Post-exposure prophylaxis for non-occupational exposure to HIV: current clinical practice and opinions in the UK. Sex Transm Infect 2002;78(2):130-2.
71. Babl FE, Cooper ER, Kastner B, Kharasch S. Prophylaxis against
possible human immunodeficiency virus exposure after nonoccupational needlestick injuries or sexual assaults in children and
adolescents. Arch Pediatr Adolesc Med 2001;155:680-2.
72. HIV/AIDS among men who have sex with men. Division of
HIV/AIDS Surveillance, Bureau of HIV/AIDS, STD and TB,
LCDC, Health Canada; 1999.
73. Gostin LO, Lazzarini Z, Alexander D, Brandt AM, Mayer KH,
Silverman DC. HIV testing, counseling, and prophylaxis after
sexual assault. JAMA 1994;271(18):1436-44.
74. Wiebe ER, Comay SE, McGregor MJ, Ducceschi S. Offering
HIV prophylaxis to people who have been sexually assaulted:
16 months’ experience in a sexual assault service. CMAJ 2000;
162(5):641-5.
75. Myles JE, Hirozawa A, Katz M, Kimmerling R, Bamberger JD.
Postexposure prophylaxis for HIV after sexual assault. JAMA
2000;284(12):1516-7.
Correspondence to: Dr. Julie M. Spence, Department of Emergency Medicine, St. Michael's Hospital, 30 Bond St., Toronto ON M5B 1W8; 416
864-5095, fax 416 864-5341, j.spence@utoronto.ca

CJEM • JCMU

45

