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Low Incidence of Hepatitis C Among a Cohort of
HIV-Negative Gay and Bisexual Men Using HIV

Pre-exposure Prophylaxis (PrEP) in Melbourne, Australia,
and the Contribution of Sexual Transmission
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Background: PrEPX was an Australian HIV pre-exposure pro-
phylaxis (PrEP) study conducted between 2016 and 2018. This
analysis aimed to estimate hepatitis C (HCV) incidence and explore
likely modes of transmission.

Setting: Cohort study of PrEP users in Victoria, Australia.

Methods: HCV tests were conducted at enrollment and every 12
months thereafter. HCV incident cases were identified from
laboratory data. Likely modes of transmission were inferred from
computer-assisted self-interviews, medical records, and interviews.

Results: Among 3202 PrEPX participants tested for HCV at baseline,
HCV RNA-positive prevalence was 0.22% (95% confidence interval:
0.09 to 0.45). Among participants testing HCV antibody-negative or
RNA-negative at baseline, 2058 had at least one follow-up HCV test.

Eight incident HCV cases were identified during 2111 person-years of
follow-up (incidence 0.38/100 person-years); all were primary infections
in men who had sex with men. Clinical, laboratory, and computer-assisted
self-interviews data were available for all, and 6 cases were interviewed.
Three cases were attributable to injecting drug use (IDU). A fourth case
reported IDU, but his HCV was attributable to sexual transmission. Four
other cases reported no IDU and probably acquired HCV sexually. Most
cases reported anal trauma in the context of condomless receptive anal
intercourse during group sex at sex-on-premises venues.

Conclusions: In PrEPX, HCV incidence was low compared to
international PrEP studies, and most cases were transmitted sexually.
Our findings highlight the need for HCV prevention messaging by
clinicians, in sex-on-premises venues, and on digital platforms used
to arrange group sex; and the need for HCV screening among some
PrEP-using men who have sex with men.
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INTRODUCTION
HIV pre-exposure prophylaxis (PrEP) using once-daily

co-formulated tenofovir disoproxil* and emtricitabine (TD*/
FTC) is highly efficacious at preventing HIV among cisgen-
der men who have sex with men (MSM).1,2 However, MSM
who use PrEP are at high risk of other sexually transmissible
infections (STIs),3–5 and this risk may include hepatitis C
virus (HCV) infection. Sexual transmission of HCV has been
observed among HIV-positive MSM,6–10 and observational
cohort data suggest that HCV may also be transmitted
sexually among HIV-negative MSM using PrEP.11–15

Health promotion messaging on HCV prevention and
HCV testing recommendations for MSM using PrEP need to
be informed by context-specific HCV incidence data that
include the risk of sexual transmission.

The PrEPX study was an Australian population-level
PrEP study conducted in Victoria, South Australia, and
Tasmania that enrolled more than 5000 participants between
2016 and 2018. Enrollment was open to any persons who
were at risk of HIV, regardless of gender, but as previously
described, the majority (99%) were men who have sex with
men.4 We aimed to determine the incidence of HCV among
PrEPX participants and to describe each incident case in
detail to determine the likely mode of HCV transmission.

METHODS
We analyzed HCV diagnoses among PrEPX partici-

pants in Victoria who enrolled at Melbourne Sexual Health
Centre (MSHC) or at general practice (GP) clinics that
participated in the Australian Collaboration for Coordinated
Enhanced Sentinel Surveillanc (ACCESS) Network. The
PrEPX protocol has been published previously.16 Baseline
visits were conducted between June 29, 2016 and March 29,
2018. For this analysis, participants were censored at their last
HCV test before April 1, 2018.

HCV Testing
The PrEPX enrollment assessment included an HCV

test, usually HCV antibody (Ab), or for participants with a
known history of HCV, an HCV RNA test. Any positive
HCV Ab tests were followed by a HCV RNA test. In this
article, “HCV test” refers to either a HCV Ab test, HCV RNA
test, or both, depending on the participant’s HCV history.
Liver enzyme testing was not routinely required by the
PrEPX protocol but permitted at clinicians’ discretion.
Participants were routinely followed up every 3 months for
clinical and laboratory monitoring and for repeat prescriptions
for TD*/FTC. Clinicians were asked to perform a repeat HCV
test every 12 months but had discretion to test more
frequently if clinically indicated.

Calculation of HCV Prevalence and Incidence
To calculate HCV prevalence at baseline, we defined

the denominator as the number of PrEPX participants who
had an HCV test at enrollment and the numerator as the
number of PrEPX participants who had a positive HCV RNA
test at enrollment. To calculate HCV incidence during the
study, we defined the denominator as person-time accrued
during the study, which was the sum of individual partici-
pants’ person-time starting at their first recorded negative
HCV test through to their last recorded negative HCV test or
until HCV diagnosis. We defined incident HCV cases as
participants who were HCV Ab-negative at baseline and
subsequently tested positive for HCV Ab and RNA during
follow-up or participants who had a positive HCV Ab test and
negative RNA test at baseline and subsequently tested RNA-
positive during follow-up. Participants who tested HCV
RNA-positive at baseline were excluded from the incidence
calculation because including them would have been difficult
given different RNA clearance rates among these participants.
Confidence intervals were calculated in STATA using the
quadratic approximation to the Poisson log likelihood for the
log rate parameter.

Behavioral Data
Behavioral data were collected at enrollment and

follow-up visits by computer-assisted self-interview (CASI).
For every incident HCV case, we reviewed CASI data and
medical records and sought to conduct interviews using a
predefined set of questions (see Supplemental Digital Con-
tent, http://links.lww.com/QAI/B645). Interviews were con-
ducted in-person for 4 participants and by telephone for 2
participants. Our results denote these data sources as CASI
surveys(S), medical records(M), and interviews(I).

RESULTS

Demographics and Behavioral Data
at Baseline

Of the total PrEPX cohort, 3464 participants enrolled at
MSHC or ACCESS GP clinics, of whom 3202 (92.4%) had a
valid HCV test result at baseline (see Box 1, Supplemental
Digital Content, http://links.lww.com/QAI/B645). Their
median age was 35 years (interquartile range 28–42 years).
According to clinician-completed enrollment surveys, 99.1%
had a male gender identity, 98.7% identified as gay or
bisexual, 4.9% currently injected drugs, 13.5% had used
methamphetamines in the preceding 3 months, and 48.2% had
condomless receptive anal sex with casual partners in the
preceding 3 months. At enrollment, 2669 participants (83.4%)
completed CASI, among whom 61.5% reported recent
condomless anal intercourse with casual partners, 5.7%
reported recent injecting drug use (IDU), and 9.9% reported
ever IDU. Reported recent use of substances in the context of
sex (chemsex) included use of methamphetamine (13.2%),
gamma-hydroxybutyrate (GHB, 9.9%), amyl nitrite (36.8%),
and alcohol (42.0%) (Table 1).
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HCV Prevalence at Baseline
Among 3202 participants with a valid HCV test at

baseline, 14 participants were HCV Ab-positive, of whom 7
were HCV RNA-positive, producing an HCV RNA preva-
lence of 0.22% [95% confidence interval (CI): 0.09 to 0.45]
(see Box 1, Supplemental Digital Content, http://links.lww.
com/QAI/B645). All of these participants were successfully
treated during the study period, and none had evidence of re-
infection during the study.

HCV Incidence During Follow-Up
Among 3188 PrEPX participants who had a negative

HCV Ab or RNA test at baseline, 2058 participants had at
least one follow-up test during the study, with a median
follow-up period of 1.03 years (interquartile range 0.84—1.33
years), accumulating 2111 person-years (PY) of follow-up.
Eight HCV incident cases (RNA-positive) were identified,
producing an incidence rate of 0.38/100PY (95% CI: 0.19 to
0.76). All HCV incident cases were primary infections (no
previous HCV) (see Box 2, Supplemental Digital Content,
http://links.lww.com/QAI/B645).

Potential Contributors to HCV Transmission
for Incident Cases

All participants with incident HCV infections were
MSM. Clinical, laboratory, and survey data were available for
all cases, and 6 cases were available for interview. For each of
these cases, clinical data relating to HCV are listed in Table 2,
alongside data on potential contributors to HCV transmission.
Each case is described in more detail in the online results,
Supplemental Digital Content, http://links.lww.com/QAI/
B645.

DISCUSSION
In PrEPX, HCV incidence was low, with an incidence

rate of 0.38/100PY, in a study population with low baseline
HCV RNA-positive prevalence of 0.22%. All incident HCV
infections occurred in people without previous HCV. Of 8
HCV incident cases, 3 (37.5%) were attributable to IDU and 5
(62.5%) were attributable to condomless receptive anal
intercourse, often in a context of anal trauma, chemsex, and
group sex at sex-on-premises venues (SOPVs). One of the
participants with sexually acquired HCV was simultaneously
diagnosed with HIV, which has been shown epidemiologi-
cally to increase the risk of sexually acquired HCV.

Our findings represent the lowest incidence of HCV
infection reported in a cohort of MSM using PrEP. The
AmPrEP study in Amsterdam reported an HCV incidence
of 2.30/100PY among 350 PrEP-using MSM17 on a
baseline HCV prevalence of 4.8%,18 6 times higher than
our HCV incidence. AmPrEP participants diagnosed with
incident HCV had higher numbers of receptive condom-
less anal sex acts with casual partners (median 10 vs 3, in
3 months) were more likely to have been diagnosed with
anal STIs (36% vs 13%) and more commonly injected
drugs (40% vs 5%) or shared straws during intranasal drug
use (60% vs 29%), compared with HCV-negative
participants.17

The PROUD study in London reported an HCV
incidence of 1.9/100PY among 409 PrEP-using MSM on a
baseline prevalence of 2.1%, 5 times higher than our HCV
incidence. Among 25 participants with incident HCV, IDU
was reported by 11, denied by 12, and unknown for 2
participants.19 Risk factors for incident HCV were otherwise
not described in detail.

A French hospital-based cohort of 1049 PrEP-using
MSM found an HCV incidence of 1.44/100PY on a baseline

TABLE 1. Behavioral Data at Baseline for PrEPX Participants
Enrolled at GP Clinics and MSHC

GP Clinics MSHC

Total 2230 439

Condom use with casual partners*

No anal sex 133 (6.0%) 239
(54.4%)

Always used a condom 550
(24.7%)

42 (9.6%)

Did not always use a condom 1485
(66.6%)

155
(35.3%)

Unanswered 62 (2.8%) 3 (0.7%)

Recreational injecting drug use

No 1987
(89.1%)

400
(91.1%)

Yes, ever† 225
(10.1%)

39 (8.9%)

Yes, within the past 12 mo 146 (6.6%) 6 (1.4%)

Missing 18 (0.8%) 0 (0.0%)

Methamphetamine use in the context of
condomless anal intercourse‡

Yes 294
(13.2%)

No 1931
(86.8%)

GHB use in the context of condomless anal
intercourse§

Yes 221 (9.9%)

No 2004
(90.1%)

Amyl nitrite use in the context of condomless anal
intercourse

Yes 818
(36.8%)

No 1407
(63.2%)

Alcohol use in the context of condomless anal
intercourse

Yes 935
(42.0%)

No 1290
(58.0%)

*Condom use with casual partners references the past 6 months at GP clinics or the
past 3 months at MSHC.

†“Ever” includes participants who reported injecting drugs within the past 12
months.

‡Only participants who attended GP clinics were asked about the use of drugs or
alcohol in the context of anal intercourse. These questions all relate to the previous 6
months.

§Five participants declined to answer the question on GHB use in the context of
condomless anal intercourse.
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prevalence of 0.86%, 4-fold higher than our HCV inci-
dence.12 Their 7 incident cases included 5 that were attributed
to sexual transmission and 2 related to intranasal rather than
injecting drug use. The authors did not comment on IDU
among these HCV incident cases.

The ANRS Prevenir study in Paris reported an HCV
incidence of 0.67/100PY and 0.60/100PY among participants
who used PrEP daily and on-demand, respectively,20 but they
did not describe HCV risk factors in detail.

The French ANRS IPERGAY PrEP trial reported an
HCV incidence of 1.40/100PY on a low baseline HCV
prevalence of 0.23%. Participants with incident HCV infec-
tions reported a greater number of sexual partners and were
more likely to have ingested drugs (not IDU), compared with
HCV-negative participants.21

One possible explanation for the low incidence of HCV
in PrEPX is that government-subsidized DAA treatment for
HCV became available 4 months before commencement of
the PrEPX study, followed by rapid uptake of HCV
treatment.22 This resulted in microelimination of HCV among
MSM, particularly in Victoria, where DAA treatment was
targeted toward HIV–HCV co-infected individuals.23 Such
microelimination is particularly relevant if HIV-negative men
on PrEP and HIV-positive men are involved in the same HCV
transmission networks, as indicated by phylogenetic analyses
from the United Kingdom, France, and Amsterdam.17,24,25

Of our 5 cases classified as sexually transmitted HCV,
all reported receptive condomless anal intercourse with casual
sexual partners and participation in group sex and all who
were interviewed reported attending a SOPV around the time
of their HCV acquisition. Four participants reported non-
injecting drug use during sex, 2 reported receptive brachio-

proctic sex (ie, “fisting”), 4 reported anal trauma around the
time of their HCV acquisition, and one experienced an initial
outbreak of anal HSV2 after which he attended a group sex
event at a SOPV. The role of anal trauma and sex at a SOPV
in the acquisition of HCV was also highlighted in a 2010
survey involving 13,111 European MSM, among whom 70%
were HIV-negative, which found that a recent diagnosis of
HCV was independently associated with visiting a SOPV and
practicing receptive fisting.26

Some limitations need to be considered when interpret-
ing our findings. First, although ACCESS captures participant
movement between participating clinics, some PrEPX partic-
ipants may have been diagnosed with HCV elsewhere.
However, such diagnoses would have been detected at
subsequent study visits when participants returned for their
PrEP prescriptions. Second, the PrEPX “protocol” and
“stipulated” annual HCV screening, but some participants
enrolled less than 12 months before termination of the PrEPX
study, and hence some of them did not have a follow-up HCV
test. Of the 3202 participants included in the baseline
analysis, 916 enrolled less than 12 months before study
closure. However, 335 of them nonetheless had an HCV test
(sooner than the protocol-stipulated 12-month mark), leaving
518 participants who did not have a follow-up HCV test after
enrollment, and hence were not included in the incidence
calculation. In addition, by testing for HCV annually rather
than every 3 or 6 months, we may have slightly under-
estimated HCV incidence by overestimating person-time at
risk. Another limitation of our HCV testing protocol is the use
of HCV antibody screening (rather than HCV RNA) in
participants who had no known history of HCV, and hence
we may have missed early HCV infections because of

TABLE 2. Hepatitis C-Related Clinical Data, Potential Contributors to Transmission, and Transmission Classification

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

Interviewed Yes Yes No Yes Yes No Yes Yes

ALT result (U/L), reference , 35 U/L 590 1140 1548 445 3249 612 454 103

HCV genotype 1a 1a 1a 1a 3 3 3 3

Drug use during sex Yes Yes Yes Yes Yes Yes No Yes

Injecting drug use No No No Yes Yes Yes No Yes

Condomless RAI* Yes Yes Yes Yes Yes Yes Yes Yes

Group sex Yes Yes Yes Yes No Yes Yes Yes

SOPV attendance† Yes Yes Not known Yes No Not known Yes Yes

Receptive fisting Yes No Not known Yes No Not known No No

HIV‡ No No Yes No No No No No

Syphilis No No No No No No No No

Anal chlamydia No No No Yes No No No No

Anal gonorrhea No No Yes Yes No No No No

Previous anal HSV Yes, HSV2 Yes, HSV1 Not known No No Not known Yes No

Current anal HSV No No No Yes, HSV2 No No No No

Anal trauma Yes Yes Not known Yes No Not known Yes No

Inferred HCV mechanism of transmission Sexual Sexual Sexual Likely sexual Injecting Injecting Sexual Shared injecting

Behavioural descriptors (eg, “group sex”) and STI data presented in Table 2 relate to the period of likely HCV acquisition, as determined by cases’ HCV testing pattern.
*Condomless anal intercourse refers to intercourse with casual partners.
†SOPV attendance refers to attendance at a sex-on-premises venue at the likely time of HCV acquisition.
‡Case 3 was initially HIV-negative and was diagnosed with HIV at the same time as his HCV diagnosis.
ALT, alanine aminotransferase; HSV, herpes simplex virus; RAI, receptive anal intercourse.
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possible delays in HCV Ab seroconversion. Third, we
included only participants who attended ACCESS clinics;
we did not include participants at clinics that did not collect
the same level of behavioral data. This may have introduced a
degree of selection bias. Fourth, observational studies have
suggested that sharing of noninjecting drug use equipment,
such as straws for intranasally administered drugs, may be a
risk factor for HCV transmission,9 and this is a possible
alternative mechanism for some of our cases of sexually
acquired HCV. Finally, we were not able to interview 2
incident cases, but we did have multiple data sources for
all cases.

Our study indicates that incident HCV among Austra-
lian PrEP-using MSM is less frequent than seen in Amster-
dam, the United Kingdom, and France. Available data on
behavioral risk factors for HCV were broadly similar between
these studies, suggesting that the observed difference in HCV
incidence is likely the result of differences in HCV prevalence
among MSM populations in different parts of the world,
rather than due to behavioral differences. Most of the incident
HCV cases in PrEPX seem to have resulted from sexual
transmission, in the context condomless receptive anal
intercourse at a SOPV or other group sex settings, anal
trauma, and chemsex. This presents a health promotion
opportunity for clinicians and for HCV awareness campaigns,
which should be promoted to MSM who attend a SOPV and
on digital platforms used to arrange group sex. Such
campaigns should discuss the HCV risk associated with anal
trauma, discuss the importance of HCV testing, and provide
information on HCV treatment availability.
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