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 Post-exposure prophylaxis

Anna Pierce   Infectious Diseases Unit, The Alfred Hospital, Melbourne, VIC
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This chapter covers antiretroviral post-exposure prophylaxis 

(PEP) in both occupational and non-occupational settings. It 

provides an understanding of the rationale for PEP, the risks of 

HIV transmission in both occupational and non-occupational 

settings as well as recommendations for management including 

consideration and initiation of PEP. It is not a replacement or 

substitute for detailed guidelines which should be referred to 

for more specifi c advice. Readers are referred to the Australian 

national guidelines for post-exposure prophylaxis after non-

occupational exposure to HIV and the Centers for Disease 

Control and Prevention (CDC) Guidelines for the Management 

of Occupational Exposures.1,2 A detailed literature review of 

non-occupational post-exposure prophylaxis (NPEP) was 

undertaken in 2007.3

11.1 Rationale
HIV PEP is the prescription of one or more antiretroviral drugs 

to reduce the risk of transmission of HIV following a known 

or possible exposure to HIV. This exposure may be in an 

occupational setting  percutaneously, via mucous membranes 

or non-intact skin, or a non-occupational setting where the 

most common exposures are via sexual contact, injecting drug 

use (IDU) or accidental needle-stick injury. 

While PEP plays a role in the management of exposure to HIV, 

the most important management strategy remains prevention 

of exposure. The availability of PEP does not replace the need 

for universal precautions for the prevention of HIV in the health 

care setting and adherence to safe sexual and injection practices 

in the non-occupational setting. 

Most of the evidence to support the effi  cacy of HIV PEP comes 

from animal studies performed in non-human primates. These 

studies have shown that PEP is most eff ective when given 

early (within 24 hours of exposure) and effi  cacy is reduced if 

administration is delayed (especially beyond 72 hours).  Effi  cacy 

is also reduced with a large viral inoculum, and if the dose 

of PEP is reduced or the duration of prophylaxis is too short. 

These results have led to the recommendation that PEP be 

commenced as soon as possible after the exposure, within 72 

hours, and that PEP should not be off ered more than 72 hours 

after the exposure. The standard duration of treatment has 

been accepted as 28 days.3

Only one randomised, placebo-controlled study in humans has 

been performed to determine the effi  cacy of PEP in the health 

care setting but this study failed to fully recruit and was never 

completed.4  A multicentre, case-control study of 712 health care 

workers exposed to HIV demonstrated that the use of zidovudine 

prophylaxis reduced the odds of HIV infection by  81%.5  This 

study led to the implementation of PEP as part of standard 

management for occupational exposure to HIV. Although the 

CDC published guidelines for occupational exposure and PEP in 

1998, they declined to make recommendations for NPEP until 

2005 due to lack of evidence.6,7  Australian national guidelines 

recommending NPEP were fi rst published in 2001.8 

There is no direct clinical trial evidence to support the use of 

PEP in the non-occupational setting. In addition to evidence 

from animal models, the data from the above case control study 

as well as results of postnatal, antiretroviral prophylaxis studies 

have been extrapolated to the non-occupational setting.7

11.2  Risk
In order to calculate the risk of HIV transmission, both the risk 

carried by the specifi c exposure and the risk of the source being 

HIV positive need to be known.

Risk of HIV transmission = Risk carried by the exposure  X  Risk of 

source being HIV positive.

11.2.1 Occupational exposure
In the occupational setting, the source is usually able to be 

identifi ed and tested for HIV, and PEP is prescribed only for 

those who have defi nitely been exposed to HIV. The risks 

carried by exposures that occur in the occupational setting are        

outlined below.

Percutaneous needle-stick injuries
Prospective studies in health care workers have estimated the 

risk of HIV transmission after percutaneous exposure to HIV-

infected blood to be approximately 0.3% (95% confi dence 

interval [CI]; 0.2%-0.5%).9  Although the average risk is estimated 

to be 0.3%, the case-control study in health care workers by 

Cardo and colleagues identifi ed potential risk factors associated 

with increased transmission,5 including: visible blood on the 

device; needle used in artery or vein; deep injuries; and large 

bore hollow needle. These potential risk factors are presumed 

to be surrogate markers of a greater volume of blood from the 

source patient. Terminal illness in the source patients was also 

associated with increased risk of transmission. It is presumed 

that this is due to higher plasma HIV RNA levels. While there is 

evidence that risk of HIV transmission is related to plasma HIV 

RNA levels in cohort studies, there is no evidence from clinical 

studies to demonstrate that undetectable plasma HIV RNA due 

to combination antiretroviral therapy (cART) is not associated 

with HIV transmission.10,11 In addition, genotypic and phenotypic 

features of the virus potentially infl uencing transmission have 

not been studied. Thus, every signifi cant exposure where 

the source is known to have HIV infection should be treated 

seriously.
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Percutaneous needle-stick injuries occurring in the 
community most commonly result from needles discarded 
in public places (in rubbish, parks and on beaches).  These 
injuries frequently result in significant anxiety and media 
attention; however the actual risk of HIV transmission 
from such an injury is very low. Laboratory studies have 
demonstrated viability of virus survival in needle syringes 
stored at room temperature for up to 30 days, although 
this depends on a number of factors including: viral titre, 
volume of blood in syringe, temperature and humidity.12,13 

However, there have been no published reports of HIV 
transmission from community needle-stick exposures; NPEP 
for HIV is generally not indicated for community needle-stick 
exposures (unless the source is known to be HIV positive). 
The use of needle and syringe programs in Australia has been 
successful in keeping the seroprevalence of HIV in the IDU 
population at around 1%.14 Therefore, the risk estimate for 
needle-stick injury from an unknown source is calculated at 
1/300 (risk of transmission from known HIV positive source) 
x 0.01 (1% HIV seroprevalence in IDU population) = 1/30 
000. PEP is not recommended. However, in the subgroup of 
IDUs who identify as men who have sex with men (MSM), 
the prevalence of HIV is higher and in 2006 was reported as 

32.2%.14

Mucous membrane and non-intact skin 
exposures
HIV transmission is also known to occur following   
mucocutaneous exposure, and US National Surveillance data 
have documented eight cases of HIV seroconversion in health 
care workers following exposure via this route.15 However, the 
actual risk per exposure is less well defi ned. There has only 
been one case of documented seroconversion following 
mucocutaneous exposure in six prospective studies of 1107 
health care workers and the risk is estimated at 0.09% (95% 

CI; 0.006-0.50).16 The risk from non-intact skin exposure is 
thought to be even less, and there have been no documented 
seroconversions after isolated skin exposure in prospective 
studies. 

11.2.2 Non-occupational exposure
The major diff erence between occupational and non-

occupational exposures is that most people who present for 

HIV NPEP are not aware of the serostatus of the source involved 

in the exposure. Table 11.1 provides the current data on HIV 

seroprevalence within diff erent groups within the Australian 

community and some overseas countries.1 

HIV transmission is heterogeneous and infection depends not 

only on the nature of the exposure, but also on other cofactors 

such as the HIV plasma viral load of the source, the presence of 

sexually transmissible infections (STIs) (especially genital ulcer 

disease and symptomatic gonococcal infections) and breaches 

in genital mucosal integrity.3 Calculating risk estimates for 

a particular exposure type is also hampered by the lack of 

prospectively conducted epidemiological studies, with many 

studies also deriving estimates from mathematical modelling. 

For a further detailed discussion about transmission risk, refer to 

the ASHM literature review for NPEP.3 

The estimated rates of transmission for a variety of sexual 

exposures are listed in Table 11.2.1 In cases where the source 

or the HIV status of the source is unknown, the risk is estimated 

by multiplying the risk per single exposure by the risk that 

the source has HIV infection. For example, in Australia, the 

seroprevalence of HIV in MSM is estimated to be between 3 

and 15%, hence for an episode of unprotected, receptive anal 

intercourse where the HIV status of the source is unknown, 

Table 11.1 HIV seroprevalence in Australian and overseas populations 

Community group HIV seroprevalence % (year) 

Homosexual men and MSM in Australia: 

Sydney 

Melbourne 

Brisbane 

Perth 

14.2  (2005) 

9.1 (2005) 

6.0 (2005) 

4.9 (2004) 

Injecting drug users in Australia: 

Homosexual 

All others 

17 (2000)1 

1.0 

Heterosexuals in Australia: 

Blood donors 

STI clinic attendees 

0.0005 

<0.2 

Australian-born commercial sex workers in Australia  0.1 

HIV seroprevalence in selected regions:2 
Oceania, Western and Central Europe, North Africa and Middle East, East Asia, New Zealand;  

Latin America, North America, S and SE Asia, Eastern Europe and Central Asia; 

Caribbean; 

Sub-Saharan Africa. 

 

<0.5

0.6–1.0 

1.6

7.2 

1    The rates of HIV in MSM injecting drug users (IDU) vary considerably between diff erent studies; they are also based on small samples.14 Prescribers are recommended 
to seek out  local data to assist management. 

2 This varies greatly. A predictor of HIV positivity is being born in a country with a high prevalence (hpc) of HIV (>1%). Other predictive factors include injecting drug 
use, commercial sex work and MSM. Country-specifi c information for the general population and sub groups is available at the UNAIDS/WHO online database at 

      www.who.int/globalatlas/. 

MSM = men who have sex with men.

Source: Adapted from the National Guidelines for post-exposure prophylaxis after non-occupational exposure to HIV. Available at: http://www.ashm.org.au/default2.
asp?active_page_id=251
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the risk is 1/120 (risk of the single exposure) multiplied by 10% 

(seroprevalence of HIV in Melbourne) or 1/1200. The presence 

of genital ulceration or other STIs increases transmission risk. 

11.3 Considerations for  non-
 occupational post exposure 
 prophylaxis including 
 number and choice of 
 antiretroviral drugs
11.3.1 Two versus three drug regimens 
 and choice of antiretroviral   
 drugs for  non-occupational   
 post exposure prophylaxis
There are no published data to show that the prescription of 

a three-drug regimen following a high-risk exposure is more 

effi  cacious than prescribing a one- or two-drug regimen. The 

recommendation to use three drugs is based on the knowledge 

that cART provides the best suppression of HIV replication 

in people with HIV infection and may therefore provide the 

best protection against HIV transmission.7 This assumption 

should be balanced by observations that both toxicity and 

discontinuation rates are higher for three-drug versus two-

drug PEP regimens.17,18 In addition, modelling studies have 

shown that, under many conditions, the benefi ts of completing 

a better-tolerated, two-drug PEP regimen may exceed the 

benefi ts of a three-drug regimen.18

There is little evidence to support the choice of drugs used for 

PEP. Zidovudine is the only drug which has clinical trial evidence 

to support its use; however other drugs with equivalent effi  cacy 

to treat HIV and with an improved side-eff ect profi le such as 

tenofovir have animal data to support their use in PEP, and 

clinical trials to examine effi  cacy are never likely to take place. 

Common two-drug PEP regimens include:

  zidovudine / lamivudine (Combivir), 

  tenofovir plus lamivudine 

  tenofovir / emtricitabine(Truvada)

When a third drug is required, a protease inhibitor such as 

lopinavir / ritonavir (Kaletra) is usually added. 

Drugs not to use for NPEP:

  Nevirapine, a non-nucleoside reverse transcriptase inhibitor 

(NNRTI): due to severe adverse events including liver failure 

requiring a liver transplant in health care workers taking PEP 

regimens containing nevirapine 7,8,19

  Co-administration of stavudine and didanosine is not 

recommended, and is contraindicated in pregnancy 20,21

  Abacavir, a nucleoside reverse transcriptase inhibitor (NRTI), 

is associated with hypersensitivity reactions which make it 

unsuitable to use as PEP 22

  Efavirenz, a NNRTI, is contraindicated in pregnancy and 

neurological side-eff ects may make it less suitable for  PEP. 23

When the source is known to have HIV infection, it is important 

to try and determine the antiretroviral medication history of the 

source so an appropriate PEP regimen can be constructed.

Toxicity and adherence
NPEP causes side-eff ects in 45-75% of patients in Australia, the 

USA and Europe.24-26 In an analysis of 648 patients who received 

NPEP in Australia between 1998 and 2002, the prescription 

of two or three antiretroviral drugs was associated with side- 

eff ects in 72% of those receiving two drugs compared with 

76% receiving three drugs. Fifty-six percent of patients taking 

a three-drug regimen had full adherence compared to 62% 

of patients taking a two-drug regimen.24 The US National 

NPEP Registry reported that 22% of prescribed regimens were 

modifi ed because of side-eff ects.27 

Because the long-term side-eff ects of a 28-day course of PEP 

are unknown, the risks of the exposure need to be signifi cantly 

high to warrant the prescription of PEP.

Table 11.2  Exposure and transmission risk and exposure 

Type of exposure with known HIV positive source Estimated risk of HIV transmission/exposure1 

Receptive anal intercourse  1/120 

Use of contaminated injecting equipment 1/150 

Occupational needle-stick injury 1/333 

Receptive vaginal intercourse 1/10002 

Insertive anal or vaginal intercourse 1/10002 

Receptive fellatio with or without ejaculation Not measurable3 

Insertive fellatio Not measurable 

Cunnilingus Not measurable 

Bites etc Not measurable 

Other trauma Not measurable 

Non-occupational exposure of intact mucous membrane4 and skin Not measurable 

Community needle-stick injury Not measurable 

1 These estimates are based on prospective studies, not cross-sectional data or fi gures derived from modelling.
2 This estimate has been rounded down from 1/909 to 1/1000.
3 Although there have been case reports of transmission, the risk associated with the exposures below is so low that it is not measurable.
4 Conjunctival, oral or nasal mucosa.

Source: Adapted from the National Guidelines for post-exposure prophylaxis after non-occupational exposure to HIV. Available at: http://www.ashm.org.au/default2.
asp?active_page_id=251
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Cost
The cost eff ectiveness of NPEP has been assessed in the USA 

and Canada. It has been shown to be cost eff ective when a 

two-drug regimen was used for unprotected, receptive anal 

intercourse with a person known to have HIV infection or to 

be at high risk of having HIV infection.28-31 A retrospective cost 

analysis in Australia concluded that NPEP may be cost eff ective 

for high-risk exposures such as receptive anal intercourse and 

injecting drug use with a known HIV positive source; the overall 

cost per seroconversion avoided was $1,740,134.32 

11.4 Management algorithm
The initial management is the same regardless of whether 

the exposure occurs in an occupational setting or in the 

community: 

  Wash wounds and skin sites that have been in contact with 

blood or body fl uids with soap and water

  After oral exposure to blood or body fl uids, spit out fl uids and 

rinse with water

  Irrigate mucous membranes and eyes (remove contact 

lenses) with water or saline

  Vaginal or rectal douching is not recommended following 

sexual exposure

  Do not inject antiseptics or disinfectants into wounds.

Clinical assessment and follow-up are similar for both 

occupational and non-occupational exposures (Table 11.3).1 The 

main diff erence lies in the assessment of the exposed person. 

Additional sexual history including other recent exposures, 

history of NPEP and evaluation for STIs should be obtained in 

the setting of non-occupational exposure. 

Based on the clinical assessment and an estimate of the risk of 

HIV transmission, a decision regarding the need for PEP should 

be made. A three-drug regimen is generally recommended 

for all signifi cant exposures to a person with HIV infection. The 

exception to this may be a mucous membrane or non-intact 

skin exposure, where the estimated risk of transmission is 

lower, and receptive oral intercourse where PEP is generally not 

recommended, but may be considered if the oral mucosa is not 

intact. In cases of non-occupational exposure, the Australian 

guidelines recommend:1

  Three drugs if the transmission risk is 1/1000 or greater 

  Two drugs if it is between 1/1000 and 1/10 000

Table 11.3  Clinical assessment and follow-up for non-occupational post-exposure prophylaxis 

These details should be documented in the patient’s history: 

1. The time of the assessment and fi rst dose, if prescribed 

2. Of the exposure (when, what, where and with whom?) 

a) Time of exposure

b) Place of exposure

c) Exact mode and details of exposure (including contributory factors)

d) Amount of blood or body fl uid involved, including trauma 

e) First aid measures applied

3. Of the exposed person 

a) Most recent HIV test and result 

b) Potential exposures within the last three months (and earlier as indicated) 

c) Previous post-exposure prophylaxis and history of this treatment 

d) Evaluation of current sexually transmitted infections (STI), hepatitis B virus (HBV) and hepatitis C virus (HCV) infection 

e) Pregnancy risk, contraception and lactation (consider emergency contraception) 

f ) Medical history, including illnesses, medications and drug allergies 

g) Psychiatric history 

h) Drug and alcohol history 

i) Their knowledge of the source (if unavailable for interview)

4. Of the source 

a) HIV status and other relevant demographic features

b) If HIV positive: 

    (i) plasma viral load and CD4 cell count

    (ii) antiretroviral treatment history (has resistance been an issue, if so with which drugs?) 

    (iii) recent HIV resistance genotyping

c) Current or past STI, HBV and HCV status 

5. Pre-test and pre-NPEP discussion 

An explanation of NPEP and its indications and eff ectiveness, risks and benefi ts are provided to all potential candidates. 

thorough pre-test discussion for HIV, including risk assessment, is a fundamental part of the clinical assessment. Refer to the 

National HIV Testing Policy 2006.
1

6. Follow-up 

A person found to be infected with HIV on baseline testing or during follow-up requires information, support, counselling, 

clinical assessment and referral. NPEP should be ceased in these cases. There is a theoretical risk of resistance to antiretroviral 

therapy developing if NPEP is continued, potentially limiting therapeutic options. Ongoing management must also be provided 

for those at risk of other infections or pregnancy resulting from the exposure. 

 NPEP= non-occupational post-exposure prophylaxis.

1 Australian Government Department of Health and Ageing 2006. National HIV Testing Policy, available at: http://www.health.gov.au/internet/wcms/publishing.
nsf/content/health-pubhlth-strateg-hiv_hepc-hiv-index.htm#testing 

Source: Adapted from the National Guidelines for post-exposure prophylaxis after non-occupational exposure to HIV. Available at: http://www.ashm.org.au/default2.
asp?active_page_id=251
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  Considering two drugs if the risk ranges from less than or 

equal to 1/10 000 and greater than or equal to 1/15 000

  Not using NPEP for lower transmission risks less than  

1/15 000.    

If these fi gures are also used for occupational exposures, then 

three drugs would be recommended for a percutaneous 

needle-stick injury with an HIV-positive source where the 

risk is estimated at 1/333 (Table 11.2). The CDC guidelines for 

occupational exposure also modify recommendations based 

upon HIV disease status (e.g. asymptomatic, low viral load vs 

advanced disease with antiretroviral resistance) and nature of 

exposure. Percutaneous injuries are divided into less severe and 

more severe categories, and nonintact skin exposure into small 

volume and large volume categories (Table 11.4).2

Table 11.4. Transmission risk and recommendations for the use of post-exposure prophylaxis. 

Exposure route via 

which a signifi cant 

exposure has occurred*

Source with HIV infection

Risk per single exposure and 

recommended management1

Source HIV status unknown2

Risk per single exposure and recommended 

management1

Receptive anal 

intercourse

1/120

R33, C24

MSM Heterosexual

1/120 x local seroprevalence

R25 or R3

1/120 000

NR6

Needle-sharing injecting 

drug use

1/150

R3, C2

MSM IDU Heterosexual IDU

1/880 ( or could be 1/500 see 

text) 

R3

1/15 000

C2

Percutaneous needle-

stick injury 
1/333

R3, C2

MSM Heterosexual

1/333 x local seroprevalence

R2

1/330 000

NR

Receptive penile-vaginal 

intercourse

1/1000

R3, C2

1/1 000 000

NR

1/10 000 if source from high prevalence country

C2 

Insertive anal intercourse
1/1000

R3, C2

MSM Heterosexual

1/1000 x local seroprevalence

R2 or C2 or NR

1/1 000 000

NR

Insertive penile-vaginal 

intercourse

1/1000

R3, C2

Receptive oral intercourse 

with ejaculation7

Not measurable

NR

C2 if the oral mucosa is not intact

MSM Heterosexual

Not measurable

NR

Not measurable 

NR

Insertive oral intercourse7 Not measurable

NR

MSM Heterosexual

Not measurable 

NR

Not measurable 

NR

Mucous membrane and 

non-intact skin exposure*

Small volume Large volume MSM Heterosexual 

≤1/1111

R2

≤1/1111

R2, C38

≤1/1000 x local seroprevalence

C2 if large volume exposure

≤1/1 000 000 

NR

NOTE: These recommendations are based upon risk estimates and practitioners may choose to adopt or modify the recommendations on a case-by-case basis. 
* Signifi cant exposure: Exposure of vagina, rectum, eye, mouth or other mucous membrane, non-intact skin, or percutaneous contact with blood, semen, vaginal 
secretions, rectal secretions, breast milk, or any body fl uid that is visibly contaminated with blood when the source is known to be HIV infected or is at high-risk of 
being HIV infected. 

IDU = injecting drug user; MSM = men who have sex with men

Footnotes:
1. Adapted from Australian national guidelines1 

2. Seroprevalence assumed as: 0.1%  for a heterosexual source; 32% for MSM IDUs (may vary locally);1% for heterosexual IDUs and 10% for heterosexual contact from 
high prevalence country (see Table 11.1). 

3. R3: Recommend three antiretroviral drugs for 28 days 
4. C2: Consider two antiretroviral drugs for 28 days. 
5. R2: Recommend 2 antiretroviral drugs for 28 days 
6. NR: Antiretroviral therapy is not recommended. 
7. Refers to oral intercourse performed upon a man. 
8. C3: Consider 3 antiretroviral drugs for 28 days. 

Source: Adapted from the National Guidelines for post-exposure prophylaxis after non-occupational exposure to HIV. Available at: http://www.ashm.org.au/default2.
asp?active_page_id=251
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Table 11.5  Laboratory evaluation of people who present for non-occupational post exposure prophylaxis          

  and their sources 

Test Baseline (Week 0) Week 2 Weeks 4–6 Month 3 Month 6 

HIV antibody e, s e e e 

Hepatitis B serologya e, s e (post-immunisation) 

Hepatitis C serologyb e, s e e 

STI screenb,c e, s ed ee ee 

FBE, LFT, electrolytesc e 

Pregnancy testb e e 

HIV viral loadf s 

HIV resistance testingg s 

e = exposed individual; s=source individual. 

a 

Individuals screened for hepatitis B will be immune and require no further follow up; or non-immune and require immunisation and follow-up; 
or carriers who require appropriate management;  

b 

depending upon mode of exposure; 
c 
baseline and where clinically indicated; 

d 
repeat testing 

for chlamydia and gonorrhoea; 
e 

repeat syphilis serology if negative at baseline after sexual exposure; 
f
 where HIV status confi rmed; 

g
 specimen 

to be stored and tested in the event of NPEP failure. 

Source: National Guidelines for post-exposure prophylaxis after non-occupational exposure to HIV. Available at: http://www.ashm.org.au/default2.asp?active_page_ id=251

      

All people who have had a potential exposure to HIV in 

both occupational and non-occupational exposure settings 

should have baseline testing. This includes testing for HIV and 

other infections such as hepatitis B and C, as well as baseline 

haematological and biochemical tests in those who will be 

prescribed PEP. Table 11.5 shows the recommended laboratory 

evaluations for a person who receives NPEP, as well as the 

source (if able to be identifi ed) and is adapted from the 2005 

CDC guidelines.2,7 Patients who do not have a high risk of an 

intercurrent STI at the time of presentation for NPEP should have 

an STI screen performed at week 1 (or their fi rst follow-up visit) 

following the exposure. The STI screen for MSM should include 

syphilis serology, fi rst-pass urine for polymerase chain reaction 

(PCR) analysis for Chlamydia trachomatis plus rectal swab for 

PCR Neisseria gonorrhoeae and C. trachomatis. In addition, a 

throat swab for culture for N. gonorrhoeae may be performed 

if clinically indicated. These same tests should be off ered to 

women where appropriate but all women ideally should have 

a cervical swab sent for N. gonorrhoeae and C. trachomatis 

PCR. Heterosexual men should have fi rst-pass urine sent for N. 

gonorrhoeae and C. trachomatis PCR, although gonorrhea is rare 

in this patient group. All patients with negative baseline syphilis 

serology should have repeat syphilis serology performed at 

week 4 or week 6. 
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