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Abstract

Background
Since the last decade, prevalence of hepatitis C virus (HCV)-infection has increased among human
immunode�ciency virus (HIV)-positive men who have sex with men (MSM). We aimed to assess the
prevalence of HCV coinfection in HIV-positive MSM and identify associated factors in Île-de-France

Method
This was a multicentric study conducted among HIV-positive MSM seen at least once between 2015 and
2017 HIV clinics of Ile-de-France. Clinical data using CRF, sociodemographic and behavioral data
including sexual practices using self-administered questionnaire were collected. All the participants were
screened for viral hepatitis including HCV infection. Multivariable logistic regression was used to identify
factors associated with HCV co-infection

Result
In this study, 781 HIV-positive MSM were included with a mean age of 46.76 years (Standard Deviation
[SD] = 10.94) and the mean time since HIV diagnosis was 13.93 ± 9.43 years. Of them, 77 participants
were infected with HCV with a prevalence of 9.9%; (95% con�dence intervals (CI) 7.9% – 12.2%). In
multivariable analysis, after adjustment for time since HIV diagnosis and history of anal proctitis, history
of GHB (aOR 3.53 [95%CI] [1.89;6.58], p < 0.001) or amphetamine (4.72 [2.05;10.85], p < 0.001)
consumption, active syphilis infection (3.22 [1.08;9.54], p = 0.035), sensation seeking behavior (“My
sexual partners must think that I’m a risk taker” (1.90 [1.04;3.48], p = 0.037)) and risk behavior at sexual
intercourses in group ([2.01 [1.05;3.82], p = 0.034) were shown to have signi�cant effect on HCV
acquisition.

Conclusion:
This showed high prevalence of HCV infection among HIV-positive MSM in Île-de-France, suggesting the
need for not only systematic screening for HCV, but also for a HCV micro-elimination among this
vulnerable subgroup.

Background
Around 2.3 million people living with the hepatitis C virus (HCV) worldwide are also infected with the
Human Immunode�ciency Virus (HIV) [1]. It is established that HCV infection is more prevalent among
HIV-positive individuals than HIV-negative ones [2–4]. In a systematic review of 38 cross-sectional
studies, Jin et al [2] found higher prevalence of HCV infection in HIV-positive men (8.3%) than in HIV-
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negative men (1.5%). Indeed, HCV and HIV share similar transmission mechanisms, including
transmission through blood and to a lesser extent sexual transmission. In France, the prevalence of HCV
infection among people living with HIV was estimated in 2015 to be 15.2% [5]. This prevalence varies
according to the mode of transmission, and is high among injecting drug users and men who have sex
with men (MSM) [6–8]. In the last decade, several studies showed increasing trends of HCV infection
among HIV-positive MSM in Asia–paci�c region [9, 10], in United States [11] and in Europe [12–14]. In
France, data from a large cohort of people living with HIV (PLWH), Dat’AIDS, showed an increased
incidence of HCV infection among HIV-positive MSM, from 0.43% person-years in 2012 to 1.11% person -
years in 2016 [15].

Several studies [17–19] evidenced factors that may contribute to the high incidence and prevalence of
HCV among HIV-positive MSM (compared to other populations), including high prevalence of coexistent
sexually transmitted infections (STIs) unprotected sexual behaviors, high numbers of sex partners, use of
drugs during sex (chemsex), traumatic sexual practices, such as the use of sex toys and �sting.

Thanks to preventive interventions aimed at reducing the risk of infection among people who inject drugs
[20], and test and treat strategies expanded access to direct-acting antiviral agents (DAA) also for key
populations [21], overall prevalence of HIV-HCV coinfection has signi�cantly declined [7, 22]. Therefore,
the persistence and spread of HCV infection observed among MSM may suggest outbreaks of sexually
transmitted HCV, particularly among HIV‐positive MSM [23, 24].

In addition, higher rates of HCV reinfection after successful treatment and cure in HIV-positive MSM have
been reported [25–27], due mainly to the persistence of risk behaviors. In a retrospective analysis in HIV
infected MSM included in the NEAT (European AIDS Treatment Network) Ingiliz et al [28] found that a
quarter of them (24.6%) presented a HCV reinfection. Though frequent HCV testing (and treatment) are an
interesting strategies in MSM [21], the in�uence of some modi�able risk factors, including chemsex could
disproportionately affect this re-infection risk [29].

Indeed chemsex involves the use of drugs before or during sex, including mostly mephedrone,
methamphetamine, cocaine, ketamine and GHB (Gamma hydroxybutyrate), leading to physical and
mental health harms, high risk behaviours in MSM that could increase transmission risk of blood borne
viruses and sexually transmitted infections (STIs) in that group [30, 31]. Harm reduction strategies are
increasingly being offered among MSM for control the spread of epidemic infections such as viral
hepatitis [30].

In this context, it appears necessary to understand the estimate the relative weight of modi�able
behavioral risk factors with respect to clinical factors in order to suggest novel interventions to be
combined with test and treat strategies. This study, we aimed to assess the prevalence of HCV
coinfection in HIV-positive MSM and identify modi�able factors associated with HCV coinfection in a
high HCV prevalent area (Ile de France).
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Methods
Study design

The French ANRS 9520 DRIVER was a prospective cross-sectional study among HIV-positive men who
have sex with men (MSM), followed up biannually in seventeen HIV clinics in Île-de-France. The
participants were included in a �rst period in 2015 for 8 months and in a second period in 2017 for 6
months. It was expected to recruit 500 and 300 participants during the both periods respectively. In the
�rst recruitment period, the questionnaire and questions were reviewed and only the relevant questions
retained for the second period. All HIV-positive MSM patients aged between 18 and 75 years old, who
agreed to participate in the cohort and did not report any clinical symptoms or treatment for STI the day
of the study, were included in this study after providing written informed consent. A French Ethics
Committee approved the study (IDRCB 2014-A01362-45), and it was also registered on ClinicalTrials.gov
with ID: NCT02413632.

From the participants included in this study, clinical and biological data, history of genital, anal or oro-
pharyngeal STIs were collected. Laboratory analysis was performed to investigate genital, anal or oro-
pharyngeal ASTI including syphilis chlamydia and gonorrhea infections (screening by PCR). Participants
last HCV-antibody and HBV serology were collected from the patient’s �les. Participants completed also
self-administered questionnaire, which collected patients’ sociodemographic characteristics and data on
behavioral, sexual practices information and STIs’ knowledge.

Variables de�nition

In this study, our main outcome variable was HCV co-infection de�ned as presence of HCV-antibodies.

Explanatory variables

Clinical and biological variables: time since HIV diagnosis, duration of antiretroviral treatment initiation,
co-infections with HBV or HCV, detectable HIV viral load (≥ 50 copies/ml) and CD4 cell count
(<500cells/mm3 vs ≥500cells/mm3), and history of syphilis, history of chlamydia, history of gonorrhea
were included in this analysis.

Sociodemographic variables: age educational level (high school graduate, yes vs no), family status, living
in couple (yes vs no), and employment status (being employed, yes vs no). 

Behavioral variables included drugs consumption such as cannabis, heroin, GHB, amphetamine and
poppers, and Viagra consumption during the last 6 months with yes vs no answer. Sexual sensations
seeking and the compulsive sexual behavior were explored using Zukerman’ scale (with 40 items).  

Sexual practices during the last 6 months : number of sexual partners (categorized in “None”, “1-5” and
“More than 6”), having gave or received money (or drugs) for sexual intercourses (yes vs no), condom use
during anal penetrations and oro-genital practices (yes vs no), stable and casual relationships with last
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HIV status of partner (yes vs no), protected sexual intercourses for anal penetrations and oro-genital
practices with stable and last casual partner, and the meeting place of casual partners (venue or
electronic media) during the last 6 months with yes vs no answer.

Statistical analysis

Sociodemographic and clinical and behavioral characteristics of the participants were described using
absolute frequencies, proportions for categorical variables, or means and standard deviation (SD) for
continuous variables. We used binary logistic regression models to identify factors associated with HCV
co-infection. In the univariate analysis, we identi�ed explanatory variables correlated with HCV co-
infection. Those with a liberal p-value ≤ 0.25 were selected to be candidates for the �nal multivariable
model by taking into account potential correlations between variables. The �nal multivariable model was
built using a backward selection procedure, which was based on the likelihood ratio test (p < 0.05).
Results were reported as adjusted odds ratios (aOR) with 95% con�dence intervals (CI). Statistical
analyses were performed using STATA software, version 14.2 (StataCorp LLC, USA).

Results

Participants’ characteristics
In the study 781 HIV-positive MSM were included. Their mean age was 46.8 ± 10.9 years, 81.1% of them
had high school graduate, 39.0% were living in a couple, 77.6% were employed. The mean time since HIV
diagnosis was 13.9 ± 9.4 years (Table 1). Almost all patients (93.2%) had undetectable HIV viral load (< 
50 copies/ml). The mean CD4 cell counts was 709 ± 298 /mm3 and more than three-quarter of the
participants had more than 500/mm3. More than 75% of the participants had at least one history of STI
(43.7% of syphilis, 32.9% of condyloma, 20.7% of gonorrhea and 11.3% of chlamydia) and 13.2% had
asymptomatic STI screening (4.2% of syphilis, 7.6% of chlamydia and 6.8% of gonorrhea). Almost 10% of
the participants were co-infected with HCV (resp. 4.1% with HBV).
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Table 1
Factors associated with HCV co-infection: univariate binary logistic regression (N = 781 patients)

N = 781 n(%)
or

mean 
± SD

Univariate   Multivariate

OR [95% CI] p-
value

  aOR [95%
CI]

p-
value

Sociodemographic characteristics        

Age (years) 46.8 
± 10.9

1.01
[0.98;1.03]

0.619      

High school graduate (ref: No) 625
(81.1)

0.79
[0.45;1.41]

0.429      

Living in a couple (ref: No) 303
(39.0)

0.94
[0.58;1.52]

0.797      

Being employed (ref: No) 601
(77.6)

0.80
[0.47;1.38]

0.430      

Clinical characteristics            

CD4 > 500/mm3 (ref:< 500/mm3) 602
(77.1)

0.98
[0.56;1.70]

0.930      

Time since HIV diagnosis (years) 13.9 
± 9.4

1.04
[1.02;1.07]

0.001   1.08
[1.05;1.12]

< 
0.001

Undetectable HIV viral load level*
(ref: No)

728
(93.2)

6.08
[0.83;44.61]

0.076      

History of anal proctitis (ref: No) 84
(10.8)

3.50
[1.98;6.19]

< 
0.001

  3.47
[1.74;6.91]

< 
0.001

History of condyloma (ref: No) 257
(32.9)

1.34|0.83;2.18] 0.231      

At least one history of STI (ref: No) 592
(75.8)

1.65
[0.89;3.06]

0.115      

Syphilis positive (ref: No) 33
(4.2)

3.74
[1.67;8.37]

0.007   3.22
[1.08;9.54]

0.035

Positive test of asymptomatic STI
(ref: No)

103
(13.2)

1.69
[0.92;3.09]

0.092      

Co-infected with HBV (ref: No) 32
(4.1)

1.74
[0.65;4.65]

0.272      

Co-infected with HCV (ref: No) 77
(9.9)

         

* (< 50 copies/ml)

1 During the last 6 months
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N = 781 n(%)
or

mean 
± SD

Univariate   Multivariate

OR [95% CI] p-
value

  aOR [95%
CI]

p-
value

Behavioral characteristics            

Recent use of cannabis
consumption (ref: No)

172
(22.3)

2.35
[1.40;3.96]

0.001      

Recent use of GHB consumption
(ref: No)

58
(7.6)

4.15
[2.54;6.79]

< 
0.001

  3.53
[1.89;6.58]

< 
0.001

Recent use of amphetamine
consumption (ref: No)

22
(2.9)

8.36
[4.24;16.48]

< 
0.001

  4.72
[2.05;10.85]

< 
0.001

Recent use of poppers consumption
(ref: No)

291
(38.2)

2.80
[1.56;5.03]

0.001      

Recent use of Viagra consumption
(ref: No)

131
(17.1)

2.69
[1.66;4.34]

< 
0.001

     

“My sexual partners must think that
I’m a risk taker” (ref: No)

303
(40.1)

2.88
[1.75;4.73]

< 
0.001

  1.90
[1.04;3.48]

0.037

“I like sensations taking by non-
condom sexual intercourse” (ref: No)

481
(64.5)

2.94
[1.55;5.58]

0.001      

Sexual practices characteristics      

Number of sexual partners1

None

1–5

More than 5

110
(14.3)

380
(49.4)

279
(36.3)

1

0.98
[0.43;2.22]

2.08
[0.94;4.61]

0.958

0.071

     

Stable relationship1 (ref: No) 423
(55.1)

0.95
[0.59;1.54]

0.840      

Casual partners1 (ref: No) 521
(68.4)

1.77
[0.99;3.15]

0.052      

Have gave or received money (or
drugs) for sexual intercourses1 (ref:
No)

51
(6.6)

1.02
[0.39;2.66]

0.961      

Inconsistent condom use during
anal penetrations1 (ref: No)

334
(43.8)

2.02
[1.24;3.29]

0.005      

* (< 50 copies/ml)

1 During the last 6 months
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N = 781 n(%)
or

mean 
± SD

Univariate   Multivariate

OR [95% CI] p-
value

  aOR [95%
CI]

p-
value

Inconsistent condom use during oro-
genital practices1 (ref: No)

172
(22.8)

0.84
[0.47;1.53]

0.575      

Risk at sexual intercourse with
stable partner for anal penetration1

(ref: No or not concerned)

129
(16.8)

1.54
[0.87;2.75]

0.141      

Risk at sexual intercourse with
stable partner for oro-genital
practices1 (ref: No or not concerned)

167
(21.7)

1.48
[0.87;2.54]

0.151      

Risk at last sexual intercourse with
casual partner for anal penetration
(ref: No or not concerned)

198
(25.5)

2.64
[1.63;4.29]

< 
0.001

     

Risk at last sexual intercourse with
casual partner for oro-genital
practices (ref: No or not concerned)

384
(49.4)

2.42
[1.46;4.01]

0.001      

Risk at sexual intercourses in group1

(ref: No or not concerned)
119
(16.3)

4.56
[2.71;7.66]

< 
0.001

  2.01
[1.05;3.82]

0.034

* (< 50 copies/ml)

1 During the last 6 months

Regarding behavioral and sexual practices, patients reported recent use of drugs, including poppers
(38.2%), cannabis (22.3%), GHB (7.6%) and amphetamine (2.9%) and Viagra (sildena�l) (17.1%).
Sensation seeking behaviors such as “My sexual partners must think that I’m a risk taker” and “I like
sensations taking by non-condom sexual intercourse” were also reported in 40.1% and 64.5% of the
participants. During the six previous months, 36.3% of the participants reported more than 5 sexual
partners and 6.6% were engaged in transactional sex. More than half of the patients (55.1%) had stable
relationship and 68.4% had casual partners. Inconsistent condom use during anal sex and oro-genital
sexual practices was reported respectively in 43.8% and 22.8% of the participants. In addition, 16.3% of
the participants reported risk behavior during sexual intercourses in group (Table 1).

Associated Factors With Hcv Co-infection
In the univariate analysis, time since HIV diagnosis, history of anal proctitis, syphilis infection, recent drug
consumption (cannabis, heroin, GHB, substitution treatment, amphetamine, poppers) and Viagra,,
sensation seeking behaviors (including “My sexual partners must think that I’m a risk taker”, “I like
sensations taking by non-condom sexual intercourse”) were also signi�cantly associated with HCV co-
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infection. During the last 6 months, patients who reported inconsistent condom use during anal sex,
those having reported risk at sex in-group were also associated with HCV co-infection. However,
sociodemographic characteristics and inconsistent condom use for oro-genital sex were not associated
with HCV co-infection (Table 1).

In multivariable analysis, after adjustment for time since HIV diagnosis, history of anal proctitis, HIV-
positive MSM with recent amphetamine (aOR, 4.72; 95%CI, 2.05;10.85; p < 0.001) or GHB (aOR, 3.53;
95%CI, 1.89;6.58; p < 0.001) use, those who were tested positive for syphilis (aOR, 3.22; 95%CI, 1.08;9.54;
p = 0.035), those who reported risk behavior at sexual intercourses in group (aOR, 2.01; 95%CI, 1.05;3.8; p 
= 0.034) and those who reported sensation seeking behavior “sexual partners must think that I’m a risk
taker” (aOR, 1.90; 95%CI, 1.04;3.48; p = 0.037) were more likely to be infected with HCV.

As logistic regression is a multiplicative model, this means that those reporting both GHB and
amphetamine use exhibit a 4.72x3.53 = 16.7 increased risk of HCV acquisition.

Discussion
In this prospective and multicentric study of HIV-positive MSM who were followed-up in HIV clinics in Île-
de-France, we highlighted that 1 out of 10 HIV-positive MSM was also coinfected with HCV. This
prevalence is much higher than the estimated prevalence found in HIV-positive MSM in the cross-
sectional survey PREVAGAY in 2015 in France (3%) [4], but lower than that reported in HIV-positive MSM
in the Dat’AIDS cohort in 2016 in France [15]. However this lower prevalence in the French PREVAGAY
study might due to the use of DBS for HCV antibodies detection, which could lead to an underestimation
of HCV prevalence [32, 33], but also to the younger age of the participants. Nevertheless the prevalence of
HCV infection found remains comparable to those reported among HIV-positive MSM in Amsterdam
(11.8%) [34] and in a meta-analysis of international observational studies among HIV-infected MSM
(8.1%) [19].

The main result of the study is the identi�cation of two main modi�able risk factors (in terms of strength
of association), i.e. recent GHB or amphetamine use. In the univariate analysis amphetamine users
exhibit the highest risk (8-fold) of HCV acquisition. Due to the confounding and overlapping of some risk
factors, this association decreases in the multivariate analysis though it remains the strongest
association with the outcome in the �nal model.

Comparable �ndings were reported in Montréal [35] and in Thailand [36]. In fact, GHB or stimulants are
used during sex in MSM to decrease inhibition, which favor risky behaviors for HCV acquisition such as
syringes or needles exchange, increasing number of sexual partners and condomless receptive anal
intercourse. Whatever the administration route (rectally, orally or intra-nasally), these substances may
favor contact with partner or fellow user’s secretions or blood, where HCV could replicate [37]. It was also
well documented that HIV-positive MSM who reported amphetamine-type substance use reported also
group sex, associated with risky behaviors [17, 36]. This probably explains why this variable in the model
decreases the association between amphetamine use and HCV acquisition. The association with group
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sex is in line with our study; in which reporting risk practices during group sex was a strong predictor of
HCV seropositivity among HIV-positive MSM. Group sex participation might be associated with other risk
sexual practices such as unprotected �sting (without gloves), sharing sex toys or condomless receptive
anal sex that could cause mucosal tissue traumatism and rectal bleeding, facilitating thus HCV infection
[17].

Our �ndings showed that HIV-positive MSM who reported seeking sensation, including sexual sensation
were more likely to have HCV infection, particularly those who declared: “My sexual partners must think
that I’m a risk taker”. It was also demonstrated that in sexual minority individuals high seeking sensation
might encourage them to be engaged in intentional unsafe sex most often mediated by alcohol use or
drug use before sex [38, 39], with an increased risk of HCV infection.

Our study also showed that HIV-positive MSM with active syphilis infection or history of anal proctitis
were more likely to be infected with HCV. Similar to previous studies [17, 40, 41], active the presence
syphilis infection with an anorectal or oral chancre and other ulcerative STI, including lymphogranuloma
venereum, might increase the risk of transmission HCV infection among HIV-positive MSM, as these
lesions could serve as a portal of entry for HCV [17].

Our �ndings suggested the high burden of HCV and HIV coinfection among MSM in Île-de-France, hence
the need to strengthen interventions for micro-elimination but also the implementation of harm reduction
strategies (especially among drug users) for HCV eradication among this core group. Since 2016,
universal access to DAA announced by the French Ministry of Health [42], access to DAA-based treatment
for HCV infection has been extended to all patients with active HCV-infection, regardless of their pro�le or
the stage of liver disease. This may greatly change the course HCV epidemic among HIV-positive MSM. In
the context of high rate of HCV screening, modelling data demonstrated that by increasing treatment
coverage, DAA could favor HCV infection elimination in MSM, even in the most highest group, including
intra-venous drug users [45]. Recently, the European treatment Network for HIV, Hepatitis and Global
Infectious Diseases (NEAT-ID) consensus panel recommend immediate HCV treatment after diagnosis in
HIV-positive MSM in order to prevent HCV transmission [46]. An encouraging study conducted in the
French large Dat’AIDS cohort of HIV-positive patients has shown that the majority (82%) of patients with
HCV and HIV coinfection including MSM were treated and cured for HCV infection [15]. Given the high
prevalence and persistence of HCV infection, HIV-positive MSM are considered as one of main targets
and a priority population for of HCV micro-elimination.

Furthermore, in HIV-positive MSM remained at increased risk of HCV reinfection, due to their engagement
in high-risk behaviors, particularly in those who reported intravenous drug use [47]. Harm reduction
strategies, assuming needle and syringe provision and supervised drug injection or opioid substitution
treatment, may be effective and promote safe drug injecting practices [48]. In a harm-reduction program
implemented in Australia for methamphetamine users MSM, authors found signi�cant change in
participants’ behaviors in terms of sexual risk behavior and high risk drug use behavior, including
reductions in methamphetamine use post intervention [49]. Therefore, the scale-up of screening for HCV,
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HCV treatment and prevention interventions, harm reduction interventions, including safe behaviors,
should be needed to minimize the risk of HCV re-infection in this vulnerable group.

Our study has some limitations. This study was conducted among HIV-positive MSM followed up in HIV
clinics in Île-de-France. Therefore, the sample may not be representative of the whole country. In addition,
it was likely to include a high proportion of HIV-positive MSM with better prevention behaviors or HIV-
positive MSM less infected with HCV. Some behavioral data, including sexual behavior and drug use
based on self-reports may have been affected by social desirability bias (underreporting of drug use or
history of drug use, for example). This study did not assess HCV reinfections in HIV-positive MSM and
that could contribute to a misclassi�cation of participants in high groups.

Conclusion
This multicentric study highlighted high prevalence of HCV infection among HIV-positive MSM in Île-de-
France. The major impact of modi�able risk factors such as amphetamine and GHB suggest that
innovative harm reduction strategies need to be tested in this population together with HCV test and treat
approaches to reach micro-elimination among MSM at higher risk of re-infections.

Declarations
Authors’ contribution

MD, SD, OC and DZ designed and coordinated the ANRS DRIVER study. EF , PdT and MK contributed to
the participant recruitment and data collection. MPC and IY contributed to data analysis and results
interpretation. IY drafted the manuscript. All the authors reviewed and approved the manuscript.

Competing interests

No authors report any con�ict of interest in relation with the study.

Ethics approval 

Ethical considerations reviewed and approved by a French Ethics Committee approved the study (IDRCB
2014-A01362-45). 

Consent to participate

Written informed consent was obtained from all individual participants included in the study.

Data Availability statement

Data are available from the �rst and corresponding author on reasonable request.



Page 12/16

Funding: This study was supported by the ANRS (France Recherche Nord & Sud Sida-HIV Hépatites; ANRS
9520 DRIVER study). ANRS did not interfere with the analysis and interpretation of data and the decision
to publish or preparation of the manuscript.

Acknowledgements

We thank all the participants included in this study. 

ANRS DRIVER Study Group : Dr Virgine Masse, Dr Philippe Genet (CH Victor Dupouy, d’Argenteuil), Pr
Laurence Weiss , Dr Marina Karmochkine, Dr Jade Ghosn (CHU Hôtel Dieu, Paris), Pr Elisabeth Rouveix
(CHU Ambroise Paré, Boulogne-Billancourt), Dr Antoine Chéret (CHU de Bicètre, Le Kremlin-Bicètre), Dr
Julie Timsit, Dr Sébastien Fouéré (CHU Saint Louis, Paris), Dr Emmanuel Mortier, Dr Anne-Marie
Simonpoli (CHU Louis Mourier, Colombes), Dr Loïc Bodard (Institut Mutualiste Montsouris, Paris), Dr
Claudine Duvivier (CHU Necker, Paris), Dr Eric Froguel (Grand Hôpital de l'Est Francilien, Marne La Vallée),
Dr Gilles Force (Institut Hospitalier Franco-Britannique, Levallois-Perret), Dr Pierre De Truchis (CHU
Raymond Poincaré, Garches), Henintsoa Seheno Harijaona, Nicholas Renaud, Dr Svetlane Dimi, Dr David
Zucman, Dr Eric Farfour (Hôpital Foch, Suresnes), Dr Nadia Voilin, Pr Pierre-Marie Girard (CHU St Antoine,
Paris), Dr Greder-Belan (CH de Versailles, Le Chesnay), Dr Olivier Patey (CHI Lucie et Raymond Aubrac,
Villeneuve St Georges), Dr Yves Welker (CHI Poissy St Germain, Saint-Germain en Laye), Dr Martin
Duracinsky, Pr Olivier Chassany, Pr Isabelle Durand-Zaleski, Dr Cathérine Majerholc, Emilie Fleury,
Christophe Lalanne, Maria-Patrizia Carrieri, Virginie Villes, Issifou Yaya,  Cécile Goujard, Yann
Quertainmont, Françoise Churaqui 

References
1. World Health Organization (WHO). GLOBAL HEPATITIS REPORT, 2017. Geneva: WHO; 2017.

2. Jin F, Matthews GV, Grulich AE. Sexual transmission of hepatitis C virus among gay and bisexual
men: a systematic review. Sex Health 2017;14:28–41. https://doi.org/10.1071/SH16141.

3. Cotte L, Cua E, Reynes J, Ra� F, Rey D, Delobel P, et al. Hepatitis C virus incidence in HIV-infected and
in preexposure prophylaxis (PrEP)-using men having sex with men. Liver Int Off J Int Assoc Study
Liver 2018. https://doi.org/10.1111/liv.13922.

4. Vaux S, Chevaliez S, Saboni L, Sauvage C, Sommen C, Barin F, et al. Prevalence of hepatitis C
infection, screening and associated factors among men who have sex with men attending gay
venues: a cross-sectional survey (PREVAGAY), France, 2015. BMC Infect Dis 2019;19.
https://doi.org/10.1186/s12879-019-3945-z.

5. Pradat P, Pugliese P, Poizot-Martin I, Valantin M-A, Cuzin L, Reynes J, et al. Direct-acting antiviral
treatment against hepatitis C virus infection in HIV-Infected patients - “En route for eradication”? J
Infect 2017;75:234–41. https://doi.org/10.1016/j.jinf.2017.05.008.

�. Dhumeaux D. Prise en charge des personnes infectées par les virus de l’hépatite B ou de l’hépatite C.
Rapport de recommandations 2014. Sous l’égide de l’ANRS et de l’AFEF. Paris 2014.



Page 13/16

7. Cacoub P, Dabis F, Costagliola D, Almeida K, Lert F, Piroth L, et al. Burden of HIV and hepatitis C co-
infection: the changing epidemiology of hepatitis C in HIV-infected patients in France. Liver Int Off J
Int Assoc Study Liver 2015;35:65–70. https://doi.org/10.1111/liv.12639.

�. Han R, Zhou J, François C, Toumi M. Prevalence of hepatitis C infection among the general
population and high-risk groups in the EU/EEA: a systematic review update. BMC Infect Dis
2019;19:655. https://doi.org/10.1186/s12879-019-4284-9.

9. Nishijima T, Shimbo T, Komatsu H, Hamada Y, Gatanaga H, Oka S. Incidence and risk factors for
incident Hepatitis C infection among men who have sex with men with HIV-1 infection in a large
Urban HIV clinic in Tokyo. J Acquir Immune De�c Syndr 1999 2014;65:213–7.
https://doi.org/10.1097/QAI.0000000000000044.

10. Ho S-Y, Su L-H, Sun H-Y, Huang Y-S, Chuang Y-C, Huang M-H, et al. Trends of recent hepatitis C virus
infection among HIV-positive men who have sex with men in Taiwan, 2011–2018. EClinicalMedicine
2020;24:100441. https://doi.org/10.1016/j.eclinm.2020.100441.

11. Chaillon A, Sun X, Cachay ER, Looney D, Wyles D, Garfein RS, et al. Primary Incidence of Hepatitis C
Virus Infection Among HIV-Infected Men Who Have Sex With Men in San Diego, 2000–2015. Open
Forum Infect Dis 2019;6. https://doi.org/10.1093/o�d/ofz160.

12. van der Helm JJ, Prins M, del Amo J, Bucher HC, Chêne G, Dorrucci M, et al. The hepatitis C epidemic
among HIV-positive MSM: incidence estimates from 1990 to 2007. AIDS Lond Engl 2011;25:1083–
91. https://doi.org/10.1097/QAD.0b013e3283471cce.

13. van Santen DK, van der Helm JJ, Del Amo J, Meyer L, D’Arminio Monforte A, Price M, et al. Lack of
decline in hepatitis C virus incidence among HIV-positive men who have sex with men during 1990–
2014. J Hepatol 2017;67:255–62. https://doi.org/10.1016/j.jhep.2017.03.038.

14. Ramière C, Charre C, Miailhes P, Bailly F, Radenne S, Uhres A-C, et al. Patterns of Hepatitis C Virus
Transmission in Human Immunode�ciency Virus (HIV)-infected and HIV-negative Men Who Have Sex
With Men. Clin Infect Dis Off Publ Infect Dis Soc Am 2019;69:2127–35.
https://doi.org/10.1093/cid/ciz160.

15. Pradat P, Huleux T, Ra� F, Delobel P, Valantin M-A, Poizot-Martin I, et al. Incidence of new hepatitis C
virus infection is still increasing in French MSM living with HIV. AIDS Lond Engl 2018;32:1077–82.
https://doi.org/10.1097/QAD.0000000000001789.

1�. Yaphe S, Bozinoff N, Kyle R, Shivkumar S, Pai NP, Klein M. Incidence of acute hepatitis C virus
infection among men who have sex with men with and without HIV infection: a systematic review.
Sex Transm Infect 2012;88:558–64. https://doi.org/10.1136/sextrans-2012-050566.

17. Schmidt AJ, Rockstroh JK, Vogel M, An der Heiden M, Baillot A, Krznaric I, et al. Trouble with bleeding:
risk factors for acute hepatitis C among HIV-positive gay men from Germany–a case-control study.
PloS One 2011;6:e17781. https://doi.org/10.1371/journal.pone.0017781.

1�. Apers L, Vanden Berghe W, De Wit S, Kabeya K, Callens S, Buyze J, et al. Risk factors for HCV
acquisition among HIV-positive MSM in Belgium. J Acquir Immune De�c Syndr 1999 2015;68:585–
93. https://doi.org/10.1097/QAI.0000000000000528.



Page 14/16

19. Jordan AE, Perlman DC, Neurer J, Smith DJ, Jarlais DCD, Hagan H. Prevalence of hepatitis C virus
infection among HIV + men who have sex with men: a systematic review and meta-analysis. Int J
STD AIDS 2017;28:145. https://doi.org/10.1177/0956462416630910.

20. Roux P, Mezaache S, Briand-Madrid L, Debrus M, Khatmi N, Maradan G, et al. Pro�le, risk practices
and needs of people who inject morphine sulfate: Results from the ANRS-AERLI study. Int J Drug
Policy 2018;59:3–9. https://doi.org/10.1016/j.drugpo.2018.06.013.

21. Martin NK, Thornton A, Hickman M, Sabin C, Nelson M, Cooke GS, et al. Can Hepatitis C Virus (HCV)
Direct-Acting Antiviral Treatment as Prevention Reverse the HCV Epidemic Among Men Who Have
Sex With Men in the United Kingdom? Epidemiological and Modeling Insights. Clin Infect Dis Off
Publ Infect Dis Soc Am 2016;62:1072–80. https://doi.org/10.1093/cid/ciw075.

22. Pioche C, Pelat C, Lucas E, Desendos J, Jauffret-Roustide M, Lot F, et al. Estimation de la prévalence
de l’hépatite C en population générale, France métropolitaine, 2011. Bull Épidémiologique Hebd 2016;
(13–14):224–9.

23. van de Laar TJW, Matthews GV, Prins M, Danta M. Acute hepatitis C in HIV-infected men who have
sex with men: an emerging sexually transmitted infection. AIDS Lond Engl 2010;24:1799–812.
https://doi.org/10.1097/QAD.0b013e32833c11a5.

24. Nijmeijer BM, Koopsen J, Schinkel J, Prins M, Geijtenbeek TB. Sexually transmitted hepatitis C virus
infections: current trends, and recent advances in understanding the spread in men who have sex
with men. J Int AIDS Soc 2019;22 Suppl 6:e25348. https://doi.org/10.1002/jia2.25348.

25. Lambers FAE, Prins M, Thomas X, Molenkamp R, Kwa D, Brinkman K, et al. Alarming incidence of
hepatitis C virus re-infection after treatment of sexually acquired acute hepatitis C virus infection in
HIV-infected MSM. AIDS Lond Engl 2011;25:F21-27.
https://doi.org/10.1097/QAD.0b013e32834bac44.

2�. Vanhommerig JW, Thomas XV, van der Meer JTM, Geskus RB, Bruisten SM, Molenkamp R, et al.
Hepatitis C virus (HCV) antibody dynamics following acute HCV infection and reinfection among
HIV-infected men who have sex with men. Clin Infect Dis Off Publ Infect Dis Soc Am 2014;59:1678–
85. https://doi.org/10.1093/cid/ciu695.

27. Hagan H, Jordan AE, Neurer J, Cleland CM. Incidence of sexually transmitted hepatitis C virus
infection in HIV-positive men who have sex with men. AIDS Lond Engl 2015;29:2335–45.
https://doi.org/10.1097/QAD.0000000000000834.

2�. Ingiliz P, Martin TC, Rodger A, Stellbrink H-J, Mauss S, Boesecke C, et al. HCV reinfection incidence
and spontaneous clearance rates in HIV-positive men who have sex with men in Western Europe. J
Hepatol 2017;66:282–7. https://doi.org/10.1016/j.jhep.2016.09.004.

29. Marcellin F, Demoulin B, Suzan-Monti M, Maradan G, Carrieri MP, Dray-Spira R, et al. Risk Factors for
HCV Reinfection or Transmission in HIV-HCV Coinfected MSM (ANRS-VESPA2 French National
Survey). J Acquir Immune De�c Syndr 1999 2015;70:e179-182.
https://doi.org/10.1097/QAI.0000000000000836.



Page 15/16

30. Bourne A, Reid D, Hickson F, Torres-Rueda S, Steinberg P, Weatherburn P. “Chemsex” and harm
reduction need among gay men in South London. Int J Drug Policy 2015;26:1171–6.
https://doi.org/10.1016/j.drugpo.2015.07.013.

31. Stevens O, Moncrieff M, Gafos M. Chemsex-related drug use and its association with health
outcomes in men who have sex with men: a cross-sectional analysis of Antidote clinic service data.
Sex Transm Infect 2020;96:124–30. https://doi.org/10.1136/sextrans-2019-054040.

32. Soulier A, Poiteau L, Rosa I, Hézode C, Roudot-Thoraval F, Pawlotsky J-M, et al. Dried Blood Spots: A
Tool to Ensure Broad Access to Hepatitis C Screening, Diagnosis, and Treatment Monitoring. J Infect
Dis 2016;213:1087–95. https://doi.org/10.1093/infdis/jiv423.

33. Chevaliez S, Pawlotsky J-M. New virological tools for screening, diagnosis and monitoring of
hepatitis B and C in resource-limited settings. J Hepatol 2018;69:916–26.
https://doi.org/10.1016/j.jhep.2018.05.017.

34. Matser A, Vanhommerig J, Schim van der Loeff MF, Geskus RB, de Vries HJC, Prins JM, et al. HIV-
infected men who have sex with men who identify themselves as belonging to subcultures are at
increased risk for hepatitis C infection. PloS One 2013;8:e57740.
https://doi.org/10.1371/journal.pone.0057740.

35. Lachowsky NJ, Stephenson K, Cui Z, Shurgold S, Grennan T, Wong J, et al. Prevalence and Factors of
HCV Infection Among HIV-Negative and HIV-Positive MSM. CROI Conf n.d.
https://www.croiconference.org/abstract/prevalence-and-factors-hcv-infection-among-hiv-negative-
and-hiv-positive-msm/ (accessed November 2, 2020).

3�. Wansom T, Pinyakorn S, Kolsteeg CJ, Kroon E, Sacdalan CP, Chomchey N, et al. Brief Report: Group
Sex and Methamphetamine Use Fuel an Explosive Epidemic of Hepatitis C Among HIV-Infected Men
Who Have Sex With Men in Bangkok, Thailand. J Acquir Immune De�c Syndr 1999 2020;84:331–5.
https://doi.org/10.1097/QAI.0000000000002356.

37. Aaron S, McMahon JM, Milano D, Torres L, Clatts M, Tortu S, et al. Intranasal transmission of
hepatitis C virus: virological and clinical evidence. Clin Infect Dis Off Publ Infect Dis Soc Am
2008;47:931–4. https://doi.org/10.1086/591699.

3�. Wang X, Wang Z, Jiang X, Li R, Wang Y, Xu G, et al. A cross-sectional study of the relationship
between sexual compulsivity and unprotected anal intercourse among men who have sex with men
in shanghai, China. BMC Infect Dis 2018;18:465. https://doi.org/10.1186/s12879-018-3360-x.

39. Regan T, Thamotharan S, Hahn H, Harris B, Engler S, Schueler J, et al. Sensation seeking, sexual
orientation, and drug abuse symptoms in a community sample of emerging adults. Behav
Pharmacol 2020;31:102–7. https://doi.org/10.1097/FBP.0000000000000523.

40. Ghosn J, Pierre-François S, Thibault V, Duvivier C, Tubiana R, Simon A, et al. Acute hepatitis C in HIV-
infected men who have sex with men. HIV Med 2004;5:303–6. https://doi.org/10.1111/j.1468-
1293.2004.00225.x.

41. Vanhommerig JW, Lambers FAE, Schinkel J, Geskus RB, Arends JE, Laar TJW van de, et al. Risk
Factors for Sexual Transmission of Hepatitis C Virus Among Human Immunode�ciency Virus-



Page 16/16

Infected Men Who Have Sex With Men: A Case-Control Study. Open Forum Infect Dis 2015;2.
https://doi.org/10.1093/o�d/ofv115.

42. Discours de Marisol Touraine - Journée de lutte contre les hépatites virales. Ministère Solidar Santé
2016. http://solidarites-sante.gouv.fr/archives/archives-presse/archives-discours/article/discours-
de-marisol-touraine-journee-de-lutte-contre-les-hepatites-virales (accessed June 15, 2016).

43. Brouard C, Pillonel J, Boussac M, de Lédinghen V, Rachas A, Silvain C, et al. French hepatitis C care
cascade: substantial impact of direct-acting antivirals, but the road to elimination is still long. BMC
Infect Dis 2020;20:759. https://doi.org/10.1186/s12879-020-05478-6.

44. Lions C, Laroche H, Zaegel-Faucher O, Ressiot E, Bregigeon S, Geneau de Lamarliere P, et al. Hepatitis
C virus-microelimination program and patient trajectories after hepatitis C virus cure in an outpatient
HIV clinical unit. Eur J Gastroenterol Hepatol 2020;32:1212–21.
https://doi.org/10.1097/MEG.0000000000001640.

45. Virlogeux V, Zoulim F, Pugliese P, Poizot-Martin I, Valantin M-A, Cuzin L, et al. Modeling HIV-HCV
coinfection epidemiology in the direct-acting antiviral era: the road to elimination. BMC Med
2017;15:217. https://doi.org/10.1186/s12916-017-0979-1.

4�. European Treatment Network for HIV, Hepatitis and Global Infectious Diseases (NEAT-ID) Consensus
Panel. Recently acquired and early chronic hepatitis C in MSM: Recommendations from the
European treatment network for HIV, hepatitis and global infectious diseases consensus panel. AIDS
2020;34:1699–711. https://doi.org/10.1097/QAD.0000000000002622.

47. Adu PA, Rossi C, Binka M, Wong S, Wilton J, Wong J, et al. HCV reinfection rates after cure or
spontaneous clearance among HIV-infected and uninfected men who have sex with men. Liver Int
Off J Int Assoc Study Liver 2020. https://doi.org/10.1111/liv.14762.

4�. Mezaache S, Protopopescu C, Debrus M, Morel S, Mora M, Suzan-Monti M, et al. Changes in
supervised drug-injecting practices following a community-based educational intervention: A
longitudinal analysis. Drug Alcohol Depend 2018;192:1–7.
https://doi.org/10.1016/j.drugalcdep.2018.07.028.

49. Burgess K, Parkhill G, Wiggins J, Ruth S, Stoovè M. Re-Wired: treatment and peer support for men
who have sex with men who use methamphetamine. Sex Health 2018;15:157–9.
https://doi.org/10.1071/SH17148.


