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INVISIBLE FRONTLINES– COMBATING 
HEPATITIS C IN MEN WHO HAVE SEX WITH 

MEN AND TRANSGENDER COMMUNITIES



REDEFINING THE PARADIGM

HCV is solely a blood borne pathogen 

Therefore/that is, HCV is not sexually 
transmitted 

When drug use is present, it is drug use 
that caused the HCV infection

/DOGMA



REDEFINING THE PARADIGM/DOGMA

The main route of transmission of HCV among MSM and their sex 
partners (ie including trans women) is sexual 

Therefore/that is, the main transmitting body fluid is semen, not 
blood

Drug use is not causally involved in these HCV transmissions

Sexual transmission among MSM is not so inefficient 

HCV prevalence in sexual networks is heterogeneous



CASE

33 yo cisgender MSM with asymptomatic HIV infection on ART.  He lives in 
NYC and has multiple sex partners in NYC and while traveling in Europe.  
He presents for routine medical visit.

HIV viral load: <20 (ND) copies/mL [CD4 count: 670/42% cells/uL]

ALT/AST:  515/365

hepatitis C Ab positive
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HEPATITIS C PREVALENCE IN TRANS AND GENDER DIVERSE 
POPULATIONS IN THE US

Study / Location Population HCV Prevalence Notes

Mangla 2017 (NYC) TGD, gender clinic 1.78% TW; 0% TM Screening ~27%

Reisner 2014 (Boston) LGBTQ clinic 3.1% TW; 2.4% TM Clinic cohort, 12-29 yrs

Wilson 2019 (San Francisco) Trans women 23% TW 36% reported IDU; high rates of HCV 
screening

Wolfe 2024 (National claims data) TGD overall 1.8% TW; 0.73%TM General pop ≈ 1%

Slide courtesy of Dr. Asa Radix, Callen-Lorde
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Alarming incidence of hepatitis C virus re-infection
after treatment of sexually acquired acute hepatitis C

virus infection in HIV-infected MSM

Femke A.E. Lambersa, Maria Prinsa,b, Xiomara Thomasc,

Richard Molenkampc, David Kwad, Kees Brinkmane,

Jan T.M. van der Meerb, Janke Schinkelc, on behalf of the

MOSAIC (MSM Observational Study of Acute

Infection with hepatitis C) study group

Background: Recent data indicate that seroprevalence of sexually transmitted hepatitis
C virus (HCV) infection among MSM is stabilizing in Amsterdam. However, little is
known about the incidence of HCV re-infection in MSM who have cleared their HCV
infection. We, therefore, studied the incidence of re-infection in HIV-infected MSM
who were HCV RNA-negative following HCV treatment of acute primary infection.

Methods: Our study population comprised HIV-infected MSM at two large HIV out-
patient clinics in Amsterdam, who were previously diagnosed with a sexually trans-
mitted acute HCV infection and tested HCV RNA-negative at the end of treatment. We
defined HCV re-infection as detectable HCV RNA in individuals with an undetectable
HCV RNA at the end of treatment accompanied by a switch in HCV genotype or clade.
Person–time methods were used to calculate the incidence of re-infection.

Results: Fifty-six persons who became HCV RNA-negative during primary acute HCV
treatment were included. Five of the 56 cases relapsed and were not analysed. Eleven
persons were re-infected. The incidence of HCV re-infection in this group was 15.2 per
100 person-years (95% confidence interval 8.0–26.5). The cumulative incidence was
33% within 2 years.

Discussion: An alarmingly high incidence of HCV re-infection was found in this group.
This high re-infection rate indicates that current prevention measures should be
discussed, frequent HCV RNA testing should be continued after successful treatment
and, in case of possible relapse, clade typing should be performed to exclude re-
infection. ! 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2011, 25:F21–F27
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See Editorial, pages 267–269

Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
p = 0.06). Spontaneous clearance of reinfection was associated
with ALT levels >1000 IU/ml and spontaneous clearance of a prior
infection.
Conclusions: HCV reinfection is an issue of major concern in HIV-
positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
MSM with a prior HCV infection should be tested every 3 to
6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
in clinical trials in the HIV/HCV coinfected population [11–14].
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Background: Recent data indicate that seroprevalence of sexually transmitted hepatitis
C virus (HCV) infection among MSM is stabilizing in Amsterdam. However, little is
known about the incidence of HCV re-infection in MSM who have cleared their HCV
infection. We, therefore, studied the incidence of re-infection in HIV-infected MSM
who were HCV RNA-negative following HCV treatment of acute primary infection.

Methods: Our study population comprised HIV-infected MSM at two large HIV out-
patient clinics in Amsterdam, who were previously diagnosed with a sexually trans-
mitted acute HCV infection and tested HCV RNA-negative at the end of treatment. We
defined HCV re-infection as detectable HCV RNA in individuals with an undetectable
HCV RNA at the end of treatment accompanied by a switch in HCV genotype or clade.
Person–time methods were used to calculate the incidence of re-infection.

Results: Fifty-six persons who became HCV RNA-negative during primary acute HCV
treatment were included. Five of the 56 cases relapsed and were not analysed. Eleven
persons were re-infected. The incidence of HCV re-infection in this group was 15.2 per
100 person-years (95% confidence interval 8.0–26.5). The cumulative incidence was
33% within 2 years.

Discussion: An alarmingly high incidence of HCV re-infection was found in this group.
This high re-infection rate indicates that current prevention measures should be
discussed, frequent HCV RNA testing should be continued after successful treatment
and, in case of possible relapse, clade typing should be performed to exclude re-
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Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
p = 0.06). Spontaneous clearance of reinfection was associated
with ALT levels >1000 IU/ml and spontaneous clearance of a prior
infection.
Conclusions: HCV reinfection is an issue of major concern in HIV-
positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
MSM with a prior HCV infection should be tested every 3 to
6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
in clinical trials in the HIV/HCV coinfected population [11–14].
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Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
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positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
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6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
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Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
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Background: Recent data indicate that seroprevalence of sexually transmitted hepatitis
C virus (HCV) infection among MSM is stabilizing in Amsterdam. However, little is
known about the incidence of HCV re-infection in MSM who have cleared their HCV
infection. We, therefore, studied the incidence of re-infection in HIV-infected MSM
who were HCV RNA-negative following HCV treatment of acute primary infection.

Methods: Our study population comprised HIV-infected MSM at two large HIV out-
patient clinics in Amsterdam, who were previously diagnosed with a sexually trans-
mitted acute HCV infection and tested HCV RNA-negative at the end of treatment. We
defined HCV re-infection as detectable HCV RNA in individuals with an undetectable
HCV RNA at the end of treatment accompanied by a switch in HCV genotype or clade.
Person–time methods were used to calculate the incidence of re-infection.

Results: Fifty-six persons who became HCV RNA-negative during primary acute HCV
treatment were included. Five of the 56 cases relapsed and were not analysed. Eleven
persons were re-infected. The incidence of HCV re-infection in this group was 15.2 per
100 person-years (95% confidence interval 8.0–26.5). The cumulative incidence was
33% within 2 years.

Discussion: An alarmingly high incidence of HCV re-infection was found in this group.
This high re-infection rate indicates that current prevention measures should be
discussed, frequent HCV RNA testing should be continued after successful treatment
and, in case of possible relapse, clade typing should be performed to exclude re-
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Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
p = 0.06). Spontaneous clearance of reinfection was associated
with ALT levels >1000 IU/ml and spontaneous clearance of a prior
infection.
Conclusions: HCV reinfection is an issue of major concern in HIV-
positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
MSM with a prior HCV infection should be tested every 3 to
6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
in clinical trials in the HIV/HCV coinfected population [11–14].
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virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
p = 0.06). Spontaneous clearance of reinfection was associated
with ALT levels >1000 IU/ml and spontaneous clearance of a prior
infection.
Conclusions: HCV reinfection is an issue of major concern in HIV-
positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
MSM with a prior HCV infection should be tested every 3 to
6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
in clinical trials in the HIV/HCV coinfected population [11–14].
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Incidence of new hepatitis C virus infection is still
increasing in French MSM living with HIV
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Objective: High hepatitis C virus (HCV) treatment uptake combined with effective
direct-acting antiviral-based regimens resulted in a dramatic decline of HCV infection
in French people living with HIV (PLWH). We assessed the yearly incidence of new
HCV infection in PLWH enrolled in the large French Dat’AIDS cohort from 2012 to
2016 with a specific focus on MSM.

Methods: The incidence of new HCV infection was determined yearly in HCV-negative
PLWH with serological follow-up during 2012–2016. The incidence of HCV reinfec-
tion was determined in patients who were cured of a previous infection.
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Hospitalier Universitaire de Pointe-à-Pitre, sFacult!e de M!edecine Hyacinthe Bastaraud, Universit!e des Antilles, Pointe-à-Pitre,
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Bicêtre, Assistance Publique – Hôpitaux de Paris, aaUniversit!e Paris Descartes, Sorbonne Paris Cit!e, EA7327, Paris, bbDepartment
of Infectious Diseases, Centre d’Infectiologie Necker-Pasteur, Assistance Publique – Hôpitaux de Paris, ccIHU Imagine, Universit!e
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Results: Among 40 714 PLWH, HCV status was available in 38 217 (94%). A total of
5557 PLWH (15%) were HCV infected at first time-point, 82% of whom were cured of
HCV by the end of 2016. Among 21 519 HCV-negative PLWH with serological follow-
up (63 449 patient-years), 219 first HCV infections occurred (MSM: 188, others: 31).
Similarly, among 3406 patients who were cured of a previous infection (10 602 patient-
years), 73 reinfections occurred (MSM: 51, others: 22). From 2012 to 2016, the
incidence of a first infection in MSM rose from 0.5 to 0.92% patient-years, whereas
the incidence or reinfection remained stable (2.52–2.90% patient-years).

Conclusion: Despite a high HCV treatment uptake and cure rate, the incidence of first
HCV infection regularly increased in French HIV-positive MSM between 2012 and
2016. The incidence of reinfection fluctuated but remained constantly higher than the
incidence of first infection, suggesting that a subgroup of MSM pursued high-risk
practices following cure of a first infection.

Copyright ! 2018 Wolters Kluwer Health, Inc. All rights reserved.

AIDS 2018, 32:1077–1082

Keywords: hepatitis C virus, HIV, HIV–hepatitis C virus coinfection, incidence,
MSM

Introduction

The prevalence of hepatitis C virus (HCV) coinfection in
people living with HIV (PLWH) declined in France from
38% in 2000 to 15% in 2015 [1–3]. Direct-acting antiviral
(DAA)-based regimens are today very effective with
sustained virological response (SVR) rates reaching 95–
100% whatever the HCV genotype [4–8]. Besides the
individual benefit, and to reduce HCV spread, interna-
tional guidelines strongly recommend to initiate anti-
HCV therapy in all HIV-HCV patients regardless of the
fibrosis stage [9,10]. A high treatment initiation rate
combined with a high SVR rate should result in a rapid
decrease of HCV incidence in the HIV population.
However, we recently showed, through epidemiological
modeling, that high HCV treatment uptake will result in a
dramatic decline of active HCV infection within the next
10 years in French PLWH from all risk groups, except in
high-risk MSM [11]. In this latter group, a treatment
uptake of 30%, as observed in 2015 in France, is expected
to only stabilize the prevalence of active HCV infection.
On the other hand, another study conducted in the
Netherlands suggested that wide access to DAA in PLWH
led to a 51% decline in acute HCV between 2014 and
2016, but this decrease was observed for genotype 1 only,
and not for genotype 4 [12]. The objective of the current
study was to assess the yearly incidence of new HCV
infection in PLWH enrolled in a large French cohort from
2012 to 2016 with a specific focus on MSM.

Material and methods

The Dat’AIDS cohort collects data from 15 HIV centers
and covers about 25% of PLWH in care in France [13].
HCV-negative PLWH with serological follow-up

between 2012 and 2016 were analyzed and the incidence
of new HCV infection was determined yearly. For
patients who were cured of a previous infection, the
annual incidence of HCV reinfection was also deter-
mined each year. According to French recommendations,
HCV screening among PLWH is performed every 12
months. PLWH are followed every 3–6 months with
assessment of alanine aminotransferase (ALT) level. In
case of elevated ALT, HCV serology is performed. PLWH
who have cured HCV are followed every 6 months with
ALT and HCV RNA assessments. In France, testing
patterns did not change during the study period.

First HCV infection was defined as a positive HCV
serology and/or detectable HCV RNA in serum in a
patient with previous negative HCV serology. Infection
was considered as acute if the time interval between the
negative and the positive serology (or detectable HCV
RNA) was less than 1 year. HCV reinfection was defined
as a positive HCV RNA more than 6 months following
the end of a successful HCV treatment or following a
spontaneous clearance, or HCV infection with a different
genotype regardless of the time period. HCV treatment
uptake was defined every year as the ratio between the
number of patients having initiated HCV therapy and the
total number of patients with detectable HCV RNA.
HCV cure was defined as spontaneous clearance of HCV
RNA or SVR 12 weeks after the end of treatment
(SVR12). Incidence rates were calculated per calendar
year in patients with negative HCV serology at entry and
with at least one subsequent serology. The reinfection rate
was determined per calendar year in patients cured of a
previous infection. The overall HCV incidence was
defined as the combination of either first infection or
recurrent infection. Patients lost to follow-up were not
considered for the incidence calculation. Trends with
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Alarming incidence of hepatitis C virus re-infection
after treatment of sexually acquired acute hepatitis C

virus infection in HIV-infected MSM
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Background: Recent data indicate that seroprevalence of sexually transmitted hepatitis
C virus (HCV) infection among MSM is stabilizing in Amsterdam. However, little is
known about the incidence of HCV re-infection in MSM who have cleared their HCV
infection. We, therefore, studied the incidence of re-infection in HIV-infected MSM
who were HCV RNA-negative following HCV treatment of acute primary infection.

Methods: Our study population comprised HIV-infected MSM at two large HIV out-
patient clinics in Amsterdam, who were previously diagnosed with a sexually trans-
mitted acute HCV infection and tested HCV RNA-negative at the end of treatment. We
defined HCV re-infection as detectable HCV RNA in individuals with an undetectable
HCV RNA at the end of treatment accompanied by a switch in HCV genotype or clade.
Person–time methods were used to calculate the incidence of re-infection.

Results: Fifty-six persons who became HCV RNA-negative during primary acute HCV
treatment were included. Five of the 56 cases relapsed and were not analysed. Eleven
persons were re-infected. The incidence of HCV re-infection in this group was 15.2 per
100 person-years (95% confidence interval 8.0–26.5). The cumulative incidence was
33% within 2 years.

Discussion: An alarmingly high incidence of HCV re-infection was found in this group.
This high re-infection rate indicates that current prevention measures should be
discussed, frequent HCV RNA testing should be continued after successful treatment
and, in case of possible relapse, clade typing should be performed to exclude re-
infection. ! 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2011, 25:F21–F27

Keywords: hepatitis C virus, HIV, MSM, re-infection
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Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
HCV reinfections has been reported regionally in men who both
clear the infection spontaneously or who respond to treatment.
Methods: Retrospective analysis of reinfections in HIV infected
MSM in eight centers from Austria, France, Germany, and the
UK within the NEAT network between May 2002 and June 2014.
Results: Of 606 individuals who cleared HCV spontaneously or
were successfully treated, 149 (24.6%) presented with a subse-
quent HCV reinfection. Thirty out of 70 (43%) who cleared again
or were successfully treated, presented with a second reinfection,
5 with a third, and one with a fourth reinfection. The reinfection
incidence was 7.3/100 person-years (95% CI 6.2–8.6). We found a
trend for lower incidence among individuals who had sponta-
neously cleared their incident infection than among individuals
who were treated (Hazard ratio 0.62, 95% CI 0.38–1.02,
p = 0.06). Spontaneous clearance of reinfection was associated
with ALT levels >1000 IU/ml and spontaneous clearance of a prior
infection.
Conclusions: HCV reinfection is an issue of major concern in HIV-
positive MSM. Prevention strategies are needed for high risk
groups to reduce morbidity and treatment costs. HIV-positive
MSM with a prior HCV infection should be tested every 3 to
6 months for reinfection. Those who had achieved a reinfection
should be tested every 3 months.

Lay summary:We evaluated the occurrence of HCV reinfection
in HIV-positive men who have sex with men. We found an alarm-
ing incidence of 7.3/100 person-years. Prevention measures need
to address this specific subgroup of patients at high risk for HCV.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].

In recent years, HCV seroconversions within European HIV
cohorts have been reported among people who inject drugs
(PWID) and men who have sex with men (MSM) [4,5]. In the case
of the MSM community, several outbreaks of acute HCV infection
have been described in Western metropolitan areas over the last
decade associated with high risk sexual practices, genital ulcer
disease and recreational drug use including parenteral adminis-
tration [6–8]. Treatment uptake with interferon-based therapy
has generally been high in the HIV-positive MSM population
and high sustained virological response (SVR) rates have been
reported as many, if not most, are treated in the acute infection
phase [9]. Yet despite these outcomes the epidemic has contin-
ued unabated [5,10].

Several new direct-acting antivirals (DAAs) have been
approved for interferon-free treatment of chronic HCV in Europe.
Most of these agents are characterized by a favorable interaction
profile with antiretroviral medication and SVR rates above 90%
in clinical trials in the HIV/HCV coinfected population [11–14].
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Background & Aims:Moderate cure rates of acute hepatitis C
virus (HCV) infections with pegylated interferon and ribavirin
have been described in the last decade in men who have sex with
men (MSM), who are also coinfected with the human immunod-
eficiency virus (HIV). However, a subsequent high incidence of
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Introduction

Liver disease represents a major cause of morbidity and mortality
among patients infected with the human immunodeficiency virus
(HIV) in the developed world [1]. In the setting of effective com-
bined antiretroviral therapy (cART) and the successful preserva-
tion of a patient’s immune function, chronic infection with
hepatitis C virus (HCV) is currently themain cause for liver related
mortality due to liver failure and hepatocellular carcinoma [2,3].
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Objective: High hepatitis C virus (HCV) treatment uptake combined with effective
direct-acting antiviral-based regimens resulted in a dramatic decline of HCV infection
in French people living with HIV (PLWH). We assessed the yearly incidence of new
HCV infection in PLWH enrolled in the large French Dat’AIDS cohort from 2012 to
2016 with a specific focus on MSM.

Methods: The incidence of new HCV infection was determined yearly in HCV-negative
PLWH with serological follow-up during 2012–2016. The incidence of HCV reinfec-
tion was determined in patients who were cured of a previous infection.
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Paris Descartes, Sorbonne Paris Cit!e, EA7327, Paris, ddDepartment of Infectious Diseases, Centre Hospitalier Universitaire de
Clermont-Ferrand, Clermont-Ferrand, eeDepartment of Infectious Diseases, Centre Hospitalier Universitaire de Saint-Etienne,
Saint-Etienne, ffDepartment of Infectious Diseases, Centre Hospitalier R!egional Universitaire de Besançon, Besançon,
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Results: Among 40 714 PLWH, HCV status was available in 38 217 (94%). A total of
5557 PLWH (15%) were HCV infected at first time-point, 82% of whom were cured of
HCV by the end of 2016. Among 21 519 HCV-negative PLWH with serological follow-
up (63 449 patient-years), 219 first HCV infections occurred (MSM: 188, others: 31).
Similarly, among 3406 patients who were cured of a previous infection (10 602 patient-
years), 73 reinfections occurred (MSM: 51, others: 22). From 2012 to 2016, the
incidence of a first infection in MSM rose from 0.5 to 0.92% patient-years, whereas
the incidence or reinfection remained stable (2.52–2.90% patient-years).

Conclusion: Despite a high HCV treatment uptake and cure rate, the incidence of first
HCV infection regularly increased in French HIV-positive MSM between 2012 and
2016. The incidence of reinfection fluctuated but remained constantly higher than the
incidence of first infection, suggesting that a subgroup of MSM pursued high-risk
practices following cure of a first infection.

Copyright ! 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Introduction

The prevalence of hepatitis C virus (HCV) coinfection in
people living with HIV (PLWH) declined in France from
38% in 2000 to 15% in 2015 [1–3]. Direct-acting antiviral
(DAA)-based regimens are today very effective with
sustained virological response (SVR) rates reaching 95–
100% whatever the HCV genotype [4–8]. Besides the
individual benefit, and to reduce HCV spread, interna-
tional guidelines strongly recommend to initiate anti-
HCV therapy in all HIV-HCV patients regardless of the
fibrosis stage [9,10]. A high treatment initiation rate
combined with a high SVR rate should result in a rapid
decrease of HCV incidence in the HIV population.
However, we recently showed, through epidemiological
modeling, that high HCV treatment uptake will result in a
dramatic decline of active HCV infection within the next
10 years in French PLWH from all risk groups, except in
high-risk MSM [11]. In this latter group, a treatment
uptake of 30%, as observed in 2015 in France, is expected
to only stabilize the prevalence of active HCV infection.
On the other hand, another study conducted in the
Netherlands suggested that wide access to DAA in PLWH
led to a 51% decline in acute HCV between 2014 and
2016, but this decrease was observed for genotype 1 only,
and not for genotype 4 [12]. The objective of the current
study was to assess the yearly incidence of new HCV
infection in PLWH enrolled in a large French cohort from
2012 to 2016 with a specific focus on MSM.

Material and methods

The Dat’AIDS cohort collects data from 15 HIV centers
and covers about 25% of PLWH in care in France [13].
HCV-negative PLWH with serological follow-up

between 2012 and 2016 were analyzed and the incidence
of new HCV infection was determined yearly. For
patients who were cured of a previous infection, the
annual incidence of HCV reinfection was also deter-
mined each year. According to French recommendations,
HCV screening among PLWH is performed every 12
months. PLWH are followed every 3–6 months with
assessment of alanine aminotransferase (ALT) level. In
case of elevated ALT, HCV serology is performed. PLWH
who have cured HCV are followed every 6 months with
ALT and HCV RNA assessments. In France, testing
patterns did not change during the study period.

First HCV infection was defined as a positive HCV
serology and/or detectable HCV RNA in serum in a
patient with previous negative HCV serology. Infection
was considered as acute if the time interval between the
negative and the positive serology (or detectable HCV
RNA) was less than 1 year. HCV reinfection was defined
as a positive HCV RNA more than 6 months following
the end of a successful HCV treatment or following a
spontaneous clearance, or HCV infection with a different
genotype regardless of the time period. HCV treatment
uptake was defined every year as the ratio between the
number of patients having initiated HCV therapy and the
total number of patients with detectable HCV RNA.
HCV cure was defined as spontaneous clearance of HCV
RNA or SVR 12 weeks after the end of treatment
(SVR12). Incidence rates were calculated per calendar
year in patients with negative HCV serology at entry and
with at least one subsequent serology. The reinfection rate
was determined per calendar year in patients cured of a
previous infection. The overall HCV incidence was
defined as the combination of either first infection or
recurrent infection. Patients lost to follow-up were not
considered for the incidence calculation. Trends with
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Sexual Transmission of Hepatitis C 
Virus Among HIV-Infected Men Who 
Have Sex with Men — New York City, 

2005–2010

In the United States, an estimated 3.2 million persons 
are living with hepatitis C virus (HCV) infection (1). HCV 
transmission occurs primarily through percutaneous exposure 
to blood, and persons who inject drugs are at greatest risk for 
infection. The role of sexual transmission of HCV has not 
been well defined. However, reports over the past decade, 
mainly from Europe, have implicated sexual transmission of 
HCV among human immunodeficiency virus (HIV)–infected 
men who have sex with men (MSM). In late 2005, two HIV-
infected MSM, each with acute HCV infection that was 
suspected to have been acquired sexually, were evaluated at 
Mount Sinai Medical Center in New York City, prompting 
Mount Sinai to request referrals of similar patients (2). 
During 2005–2010, a total of 74 HIV-infected MSM with 
recently acquired HCV infection and no reported history 
of injection-drug use were evaluated. To examine the role of 
sexual transmission, a matched case-control study and viral 
analysis were conducted. Results from the case-control study 
showed that high-risk sexual behavior was the most likely 
mode of transmission among these men. Phylogenetic analyses 
revealed five clusters of closely related HCV variants, suggesting 
networks of transmission among these men. The findings 
underscore the importance of screening HIV-infected MSM for 
HCV, particularly those engaged in high-risk sexual behavior. 

For this study, a case-patient was defined as an HIV-infected 
MSM examined at Mount Sinai during October 2005–
December 2010 who had 1) a newly elevated alanine transferase 
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World Hepatitis Day — 
July 28, 2011 

July 28, 2011, marks the first official World Hepatitis 
Day established by the World Health Organization 
(WHO). CDC joins with WHO in calling for a renewed 
commitment against a largely silent but persistent 
epidemic. Worldwide, nearly 500 million persons are living 
with chronic hepatitis B virus or hepatitis C virus (HCV) 
infections, and these infections cause approximately 
1 million deaths annually (1); most persons with chronic 
viral hepatitis are unaware of their infections. Effective 
tools are available to prevent infection with viral hepatitis, 
including hepatitis B vaccination, surveillance, education, 
screening, and treatment; the challenge is to build the 
capacity to extend these interventions globally. In 2010, 
the World Health Assembly passed a resolution urging 
greater control of viral hepatitis (2). 

In Europe, HCV infection outbreaks and rising 
incidence have been observed among men who have sex 
with men (MSM) with human immunodeficiency virus 
(HIV) infection. This issue of MMWR includes a report on 
sexual transmission of HCV among HIV-infected MSM 
in New York City. The findings emphasize the importance 
of HCV screening among these men, which allows for 
preventive care and treatment. 

In the United States, World Hepatitis Day will be 
observed July 28 at a White House event. Information 
regarding the webcast of this event is available at http://
www.cdc.gov/hepatitis. 
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Background. Since 2000, incidence of sexually acquired hepatitis C virus (HCV)-infection has increased among
human immunodeficiency virus (HIV)-infected men who have sex with men (MSM). To date, few case-control and
cohort studies evaluating HCV transmission risk factors were conducted in this population, and most of these studies
were initially designed to study HIV-related risk behavior and characteristics.
Methods. From 2009 onwards, HIV-infected MSM with acute HCV infection and controls (HIV-monoinfected

MSM) were prospectively included in the MOSAIC (MSM Observational Study of Acute Infection with hepatitis C)
study at 5 large HIV outpatient clinics in the Netherlands. Written questionnaires were administered, covering socio-
demographics, bloodborne risk factors for HCV infection, sexual behavior, and drug use. Clinical data were acquired
through linkage with databases from the Dutch HIV Monitoring Foundation. For this study, determinants of HCV
acquisition collected at the inclusion visit were analyzed using logistic regression.
Results. Two hundred thirteen HIV-infected MSM (82 MSM with acute HCV infection and 131 MSM without)

were included with a median age of 45.7 years (interquartile range [IQR], 41.0–52.2). Receptive unprotected anal
intercourse (adjusted odds ratio [aOR], 5.01; 95% confidence interval [CI], 1.63–15.4), sharing sex toys (aOR,
3.62; 95% CI, 1.04–12.5), unprotected fisting (aOR, 2.57; 95% CI, 1.02–6.44), injecting drugs (aOR, 15.62; 95%
CI, 1.27–192.6), sharing straws when snorting drugs (aOR, 3.40; 95% CI, 1.39–8.32), lower CD4 cell count (aOR,
1.75 per cubic root; 95% CI, 1.19–2.58), and recent diagnosis of ulcerative sexually transmitted infection (aOR, 4.82;
95% CI, 1.60–14.53) had significant effects on HCV acquisition.
Conclusions. In this study, both sexual behavior and biological factors appear to independently increase the risk

of HCV acquisition among HIV-infected MSM.

Keywords. hepatitis C virus; HIV-HCV coinfection; MSM; risk factors; sexual transmission.

Since 2000, outbreaks of sexually transmitted hepatitis
C virus (HCV) have increasingly been reported among
human immunodeficiency virus (HIV)-infected men

who have sex with men (MSM) in Europe, Australia,
Asia, and the United States [1–4]. Although some cases
have been described to have acquired HCV through a
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In Europe, HCV infection outbreaks and rising 
incidence have been observed among men who have sex 
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study at 5 large HIV outpatient clinics in the Netherlands. Written questionnaires were administered, covering socio-
demographics, bloodborne risk factors for HCV infection, sexual behavior, and drug use. Clinical data were acquired
through linkage with databases from the Dutch HIV Monitoring Foundation. For this study, determinants of HCV
acquisition collected at the inclusion visit were analyzed using logistic regression.
Results. Two hundred thirteen HIV-infected MSM (82 MSM with acute HCV infection and 131 MSM without)

were included with a median age of 45.7 years (interquartile range [IQR], 41.0–52.2). Receptive unprotected anal
intercourse (adjusted odds ratio [aOR], 5.01; 95% confidence interval [CI], 1.63–15.4), sharing sex toys (aOR,
3.62; 95% CI, 1.04–12.5), unprotected fisting (aOR, 2.57; 95% CI, 1.02–6.44), injecting drugs (aOR, 15.62; 95%
CI, 1.27–192.6), sharing straws when snorting drugs (aOR, 3.40; 95% CI, 1.39–8.32), lower CD4 cell count (aOR,
1.75 per cubic root; 95% CI, 1.19–2.58), and recent diagnosis of ulcerative sexually transmitted infection (aOR, 4.82;
95% CI, 1.60–14.53) had significant effects on HCV acquisition.
Conclusions. In this study, both sexual behavior and biological factors appear to independently increase the risk

of HCV acquisition among HIV-infected MSM.

Keywords. hepatitis C virus; HIV-HCV coinfection; MSM; risk factors; sexual transmission.

Since 2000, outbreaks of sexually transmitted hepatitis
C virus (HCV) have increasingly been reported among
human immunodeficiency virus (HIV)-infected men

who have sex with men (MSM) in Europe, Australia,
Asia, and the United States [1–4]. Although some cases
have been described to have acquired HCV through a
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Multivariable analysis:
Sex:

CRAI with ejaculation of semen into rectum:   

Sexualized drug use:
CRAI with crystal methamphetamine use 
 

Sex:
CRAI:
Sharing sex toys:
Fisting without gloves:

Sexualized drug use:
Sex with drug use, injected:
Sex with drug use, straws:

Hepatitis C Virus Reinfection Among Men Who Have Sex 
With Men With HIV in New York City
Daniel S. Fierer,1, Jesse R. Carollo,1 Gabriela Rodriguez-Caprio,1, Asa Radix,2, Rona Vail,2, Robert Chavez,3 Krisczar J. Bungay,4 and Stephen M. Dillon4; 
for the New York Acute Hepatitis C Surveillance Networka

1Icahn School of Medicine at Mount Sinai, Department of Medicine, Division of Infectious Diseases, New York, New York, USA; 2Callen–Lorde Community Health Center, Department of Medicine, 
New York, New York, USA; 3NYU Grossman School of Medicine, Department of Medicine, New York, New York, USA; and 4Gotham Medical Group, New York, New York, USA

Background. Hepatitis C virus (HCV) reinfection rates are substantially higher than primary infection rates among men who 
have sex with men (MSM) with human immunodeficiency virus (HIV) in European cohorts. The behaviors mediating this high rate 
of transmission among MSM are poorly characterized.

Methods. We performed a prospective cohort study in New York City (NYC) of MSM with HIV who cleared HCV to determine 
the incidence of and risk factors for HCV reinfection. We assessed the risk behaviors for primary HCV in NYC: receipt of semen in 
the rectum, and sexualized methamphetamine use, along with route of use. Multivariable analysis was performed with Andersen- 
Gill extension of the Cox proportional hazards model.

Results. From 2000 through 2018, among 304 MSM with HIV who cleared HCV, 42 reinfections occurred over 898 person- 
years, for an incidence rate of 4.7 per 100 person-years. Assessing 1245 postclearance visits, only receipt of semen into the 
rectum was associated with reinfection (hazard ratio, 9.7 [95% confidence interval: 3.3–28.3], P < .001); methamphetamine use 
was not.

Conclusions. The high HCV reinfection rate over almost 2 decades demonstrates that sexual transmission of HCV is not 
inefficient or unusual and that direct-acting antiviral treatment is not sufficient for HCV elimination among MSM in NYC. The 
contrasts between both the rates of and risk factors for primary and HCV reinfection suggest that HCV prevalence is highly 
heterogenous among sexual networks and that sexualized methamphetamine use, rather than mediating transmission, is instead 
a surrogate marker for the highest HCV prevalence networks. As neither condoms nor treatment have been successful strategies 
for HCV prevention in NYC, novel interventions are needed to stem this sexually transmitted HCV epidemic.

Keywords. transmission; ejaculation of semen into rectum; sexualized drug use; condomless receptive anal intercourse (CRAI); 
sexual networks.
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Hepatitis C virus (HCV) has long been considered to be paren-
terally and not sexually transmitted, and men who have sex 
with men (MSM) were not considered to be at risk for HCV in-
fection. But in 2004–2005, HCV outbreaks were reported 
among MSM with HIV in Western Europe [1–4], and within 
the next decade, substantial HCV transmission among MSM 
was shown to have occurred in populous cities on 4 continents 
in both hemispheres. The studies of risk factors for primary 
HCV infection suggested sexual transmission as the most 

common mode, but some suggesting “traumatic” sex as the 
necessary element; some also found an association with the 
use of drugs, typically for the purposes of/in conjunction 
with sex (sexualized drug use) (summarized in [5]). These pri-
mary infection rates among MSM with human immunodefi-
ciency virus (HIV) were much lower than among people who 
inject drugs, in the range of 0.5 per 100 person-years (PY), con-
sistent with the perception that sexual transmission of HCV, if 
it occurred at all, would be much less efficient than parenteral 
transmission (summarized in [6]).

Subsequently, however, it was found that reinfection rates 
among MSM with HIV were an order of magnitude or more 
higher than primary infection rates, ranging from 2.5 to 15.2 
per 100 PY [7–19], higher even than reinfection rates among 
people who inject drugs [20], calling into question these previ-
ous perceptions. Studies of risk factors for reinfection are much 
sparser, however, and only one group, the MOSAIC investiga-
tors in the Netherlands, has published risk factors assessments 
for both primary and HCV reinfection among MSM with HIV 
to enable direct comparison. Interestingly, the results of their 
2 studies were discordant: primary infection was associated 
with both sexual and drug-related behaviors [21], while 
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Incidence of HCV Reinfection Among HIV-Positive 
MSM and Its Association With Sexual Risk Behavior: 
A Longitudinal Analysis
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Background. Human immunode"ciency virus (HIV)-positive men who have sex with men (MSM) are at high risk of hepatitis 
C virus (HCV) reinfection following clearance of HCV, but risk factors speci"cally for reinfection have never been comprehensively 
assessed.

Methods. Using data from a prospective observational cohort study among HIV-positive MSM with an acute HCV infection 
(MOSAIC), the incidence of HCV reinfection following spontaneous clearance or successful treatment was assessed. A univariable 
Bayesian exponential survival model was used to identify risk factors associated with HCV reinfection.

Results. In total, 122 HIV-positive MSM who had a spontaneously cleared or successfully treated HCV infection between 2003 
and 2017 were included. During a median follow-up of 1.4 years (interquartile range [IQR] 0.5–3.8), 34 HCV reinfections were ob-
served in 28 patients. #e incidence of HCV reinfection was 11.5/100 person-years and among those with reinfection, median time 
to reinfection was 1.3 years (IQR 0.6–2.7). HCV reinfection was associated with receptive condomless anal intercourse, sharing of 
sex toys, group sex, anal rinsing before sex, ≥10 casual sex partners in the last 6 months, nadir CD4 cell count <200 cells/mm3, and 
recent CD4 cell count <500 cells/mm3.

Conclusions. Incidence of HCV reinfection was high and strongly associated with sexual risk behavior, highlighting the need for 
interventions to reduce risk behavior and prevent HCV reinfections among HIV-positive MSM.

Keywords.  acute hepatitis C virus infection; MSM; risk factors; HCV reinfection incidence.

Since 2000, increased rates of sexually transmitted hepatitis C 
virus (HCV) infection have been documented among human 
immunodeficiency virus (HIV)-positive men who have sex 
with men (MSM) [1–3]. Viral clearance of primary HCV infec-
tion, either spontaneous or treatment induced, does not confer 
sterilizing immunity against subsequent HCV reinfection [4, 5]. 
Most studies on HCV reinfection among HIV-positive MSM 
have found incidence rates between 5 and 10/100 person-years 
of follow-up [6–13], with estimates as low as 2.5/100 person-
years [14, 15] and as high as 15/100 person-years [16, 17]. The 

incidence rate of second reinfection is even higher and can be 
up to 20/100 person-years [6, 7].

Little is known about behavioral factors associated with 
HCV reinfection. Some studies have reported that risk factors 
for initial HCV infection, such as injecting drug use, "sting, 
and condomless anal intercourse, were also present in MSM 
acquiring reinfection [8, 9, 16]. Furthermore, reinfection rates 
seem lower in those who spontaneously cleared their HCV in-
fection [6, 7] and in those whose duration from primary HCV 
infection to treatment initiation was longer [12]. However, due 
to relatively small sample sizes, lack of control group including 
MSM without HCV reinfection, or lack of time-updated data 
on sexual risk behavior, factors associated with HCV reinfec-
tion among HIV-positive MSM have never been comprehen-
sively assessed.

Identifying MSM at greatest risk of HCV reinfection is impor-
tant for several reasons. First, targeted testing and counseling 
of these MSM could help curb the HCV epidemic. Second, as 
direct antiviral agents (DAAs) o$er shorter treatment duration 
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1. Reinfection rates an order of magnitude higher than primary infection
2. CRAI risk factor for primary and reinfection; sexualized drug use NOT 

risk factor for reinfection

➡What do these findings tell us about transmission?
1. Heterogenous distribution of HCV among sexual networks of MSM

That is, no/low prevalence in most networks, but high prevalence 
in some (~1/10th) networks

2. Drug use is a surrogate marker for HCV prevalence in a sexual 
network

WHAT HCV REINFECTION TELLS US ABOUT 
HCV IN NETWORKS AND HCV PREVENTION

Fierer, Schinkel, JID 2023; Fierer, et al, CID 2024
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Key component of MAR that leads to lower HCV reinfection:
desire to decrease injection use, leading to:

opioid substitution
clean injection equipment

Fierer, Schinkel, JID 2023
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SEXUAL NETWORKS IN MSM

Fierer, Schinkel, JID 2023
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HOW COULD SEMEN REALLY BE THE SOURCE OF HCV 
(OR: WHY ISN’T IT JUST BLOOD)?

Binka et al., OFID 2015;  Turner, Fierer et al., OFID 2016

Hold-back volumes of typically-used syringes: 1.3 uL (non-detachable 
needles); and 8 uL to 18 uL (detachable needles)

Assuming blood HCV VL of 106 IU/mL, and 10-fold dilution 
by drug, a used syringe delivers between  
130 IU and 1,800 IU HCV

An average ejaculate (semen) delivers into the rectum  
of the receptive partner between  
50 IU and 6,630 IU of HCV

Penises don’t bleed during insertive anal intercourse



REDEFINING THE PARADIGM, SUMMARY
The main route of transmission among MSM and their sex partners 
(ie including trans women) is sexual 

Sexual transmission is just that:  the main transmitting body fluid is 
semen, not blood

Drug use is not causally involved in these HCV transmissions

Sexual transmission among MSM is not so inefficient 

Heterogeneity of HCV prevalence in sexual networks explains much 
of the confusion about route, drugs, and efficiency



Prevention is essential, but we do not currently know how:
No harm reduction or desire for version of “MAR” for MSM:

Parallel to needle exchange is condom use–but not desired
No parallel to methadone, suboxone to reduce number of sexual 
exposures–but not desired

Role of methamphetamine (sexualized drug) use is secondary:
surrogate for high HCV-prevalence networks
“trigger” for sex, leading to actual risk, receiving semen into rectum 

SUMMARY: UNDERSTANDING BARRIERS TO HCV 
ELIMINATION AMONG MSM
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