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Abstract: The hepatitis C virus (HCV) prevalence is high among men who have sex with men (MSM)
with HIV in the Netherlands. Large reductions in HCV incidence among MSM with HIV, however,
have occurred since treatment with direct-acting antivirals. Over the years, a broader understanding
of the HCV epidemic has shown that HCV infections are not solely restricted to MSM with HIV, but
they also occur among HIV-negative MSM. Currently, HCV testing among HIV-negative MSM is
only provided for PrEP users and is not part of routine sexually transmitted infection (STI) screening
among HIV-negative MSM who are not using PrEP. In this study, we screened 1885 HIV-negative
MSM who did not participate in a PrEP program, with over 1966 STI screening visits at four different
public health clinic sites. Among the 1885 MSM, only one person had a new HCV infection, resulting
in a 0.05% (95% confidence interval 0.0–0.3) incidence. Based on our findings, we can conclude that
systematic HCV testing at STI clinics may not yield significant benefits for this particular population.
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1. Introduction

With the advent of highly effective direct-acting antivirals (DAAs), a sustained viro-
logical response has become within reach for virtually all hepatitis C virus (HCV)-infected
individuals, thereby changing HCV from a chronic and potentially lethal infection into
a curable disease [1,2]. Consequently, the World Health Organization (WHO) has set tar-
gets to eliminate HCV as a public health threat by the year 2030. These targets include a
reduction in new HCV infections by 90% and a 65% reduction in HCV-related mortality.
However, in 2020, an estimated 56·8 million people were infected with HCV worldwide [3].

In the Netherlands, the HCV epidemic was stable for years prior to widespread DAA
use and was mainly concentrated among men who have sex with men (MSM) with HIV,
with a 4.8% prevalence and 1.1% incidence [4,5]. These high numbers, however, were
in stark contrast with the low overall HCV prevalence in the general Dutch population
at 0.16–0.2%, one of the lowest worldwide [6,7]. In the Netherlands, MSM with HIV are
generally accessing HIV care in one of the classified HIV treating centers. Therefore, this
population is well defined and surveyed, allowing for micro-elimination (i.e., elimination
targets obtained in a key population) of HCV as a first step in reaching the WHO elimination
targets [8].

In order to achieve the WHO elimination goals, the Netherlands lifted all HCV treat-
ment restrictions in 2015, resulting in the availability of DAAs for all newly diagnosed
HCV infections. The rapid DAA uptake was followed by a substantial decrease in new
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HCV infections in the year thereafter among MSM with HIV. Furthermore, the incidence
of HCV has continued to decline ever since, which was also seen in countries like the
United Kingdom and Australia [9,10]. Nevertheless, HCV reinfections are common among
MSM [4,11,12].

Over the years, a broader understanding of the HCV epidemic, however, has shown
that having an HCV infection is not restricted to MSM with HIV. As such, HCV infections
have, for instance, also been identified among HIV pre-exposure prophylaxis (PrEP) users
and HCV transmission clusters, including MSM with and without HIV [13,14]. The risk
of HCV has been associated with certain behaviors, such as unprotected receptive anal
intercourse with multiple partners, the use of chemsex (using drugs for pleasure during
sex), and fisting. Although these behavioral factors can also be present among HIV-negative
MSM attending public health services (GGD: Gemeentelijke Gezondheidsdienst) for sexual
transmitted infection (STI) screening, testing for HCV is currently not part of routine STI
screening in these centers. Presently, routine HCV testing among HIV-negative MSM
attending Dutch STI clinics is limited to those using PrEP or patients diagnosed with a
lymphogranuloma venereum (LGV) infection. MSM with HIV instead are typically tested
for HCV on a yearly basis at their HIV outpatient clinic. To reach the micro-elimination of
HCV among MSM, regardless of their HIV status, we aimed to get a better estimate of the
HCV prevalence among HIV-negative MSM who are not using PrEP and attending public
health services for STI screening in the Netherlands.

2. Methods

An HCV prevalence measurement was performed among 4 STI clinics (GGD Rotter-
dam, Utrecht, Arnhem, and Nijmegen) in 3 different regions (Rotterdam, Utrecht, and South
Gelderland) from 2019 to the end of 2022. HIV-negative individuals who self-identified as
MSM and did not use PrEP were informed about the possibility of being tested for HCV
during a standard STI screening (including chlamydia, gonorrhea, syphilis, and HIV). STI
screening through one of the GGD clinics is fully reimbursed for men who self-identify as
MSM by the Dutch Ministry of Health, Welfare, and sport. HCV testing was performed
at the GGD clinic using an HCV-IgG test (HCV-antibody) according to local laboratory
protocols using one of the following systems: Liaison XL (DiaSorin, Saluggia, Italy), AxSYM
HCV 3.0 (Abbott Laboratories, Abbott Park, IL, USA), or ARCHITECT Anti-HCV (Abbott
Laboratories). HCV-positive IgG tests were subsequently validated through a secondary
platform based on a more specific HCV IgG immunoblot. In cases where the HCV im-
munoblot confirmed a positive IgG test, an additional HCV-RNA test was performed
using the Ap-tima HCV Quant Dx Assay (Hologic, San Diego, CA, USA). Individuals
diagnosed with a new untreated HCV infection were referred for DAA treatment at a viral
hepatitis center.

From a convenience sample of 500 participants, results from a short questionnaire,
including year of birth, reason for STI screening, and risk factors for HCV acquisition,
were collected as well. All data were anonymized for our data analyzers at the STI clinics
using study numbers. We reported median (interquartile ranges (IQR)) and 95% confidence
intervals (CIs) calculated using the Wilson score interval. Data were analyzed using
R version 4.1 (R Project for Statistical Computing).

Ethical statement: The study was approved by the institutional review board of the
Erasmus MC (protocol 2019-0105), and all participants provided informed consent

3. Results

In total, 1885 MSM were included and tested for HCV during 1966 STI clinic visits
(2 visits n = 78, 3 visits n = 3). The median age was 31 (IQR 25–42) (Table 1). Around
43% of individuals had performed STI testing in the past. Of this group, 4% reported sex
with a partner known to be HIV-positive. Risk factors for HCV acquisition were common;
unprotected receptive intercourse was reported by 47% of MSM, 33% participated in group
sex, 16% shared toys, and 5% had unprotected fisting in the past six months. None of
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the MSM reported slamming (injection drugs around sex), 15% of MSM shared straws
or other objects for snorting drugs, and 5% tested positive for ulcerative STIs, such as
syphilis, genital herpes, or LGV, in the past twelve months (Table 1). Among all the 1885
tested individuals, we detected three HCV antibody-positive MSM. At the time of HCV
screening, no other STIs were detected. A further investigation showed that one of these
three people had detectable HCV RNA. This MSM was therefore diagnosed with an active
HCV infection. The remaining two MSM had no detectable HCV RNA and were diagnosed
with a resolved HCV infection (Table 2). This resulted in an HCV 0.05% (95% confidence
interval 0.0–0.3) incidence and an HCV prevalence of 0.05% (0.0–0.3) (Table 1).

Table 1. Baseline characteristics and self-reported risk factors. Self-reported risk factors for HCV of
MSM attending STI clinics among a convenience sample in the Netherlands (n = 500).

Clinical parameters

Participants
Median age in years (IQR)

n = 1885
31 (25–42)

HCV status

Resolved HCV infection (95% CI) 2 2/1885 (0.1%, 0.0–0.4) 1

Active HCV infection (95% CI) 3 1/1885 (0.05%, 0.0–0.3) 1

Received a partner notification for STI testing 32%
Performed STI testing before 43%

HCV risk factors over the past six months (available for n
= 500)

Sex with an HIV-positive male—yes 4%
Sex with an HCV-positive male—yes 0%

Sex with multiple partners (group sex) 33%
Condomless receptive anal intercourse (bottom) 47%

Sharing of sex toys 16%
Unprotected fisting 5%

HCV risk factors over the past twelve months (available
for n = 500)

Injecting drug use (slamming) 0%
Sharing of straws or other objects when nasally

administered drug 15%

Ulcerative sexually transmitted infection 4 5%
1 The 95% confidence interval is calculated using the Wilson score interval; 2 HCV antibody-positive with no
detected HCV RNA; 3 HCV antibody-positive with detected HCV RNA. 4 Including syphilis, genital herpes, or
lymphogranuloma venereum.

Table 2. Overview of patients with positive HCV antibody results during screening.

Patient HCV IgG
Antibody Test

HCV IgG
Confirmation HCV RNA Conclusion

1 Positive Positive Positive Active HCV infection
2 Positive Positive Negative Resolved HCV infection
3 Positive Positive Negative Resolved HCV infection

4. Discussion

Despite a high prevalence of behavioral risk factors previously found to be associated
with HCV prevalence, we found a very low number of HCV infections and resolved HCV
infections in HIV-uninfected MSM attending STI clinics in the Netherlands. As the main
HCV epidemic in the Netherlands is assumed to be concentrated among HIV-infected
MSM, and with the very high HCV treatment uptake in MSM with HIV, the very low HCV
background prevalence is reassuring. Our low HCV prevalence rate is in line with the
pooled HCV prevalence as described by Traeger et al. for 0.97% for HCV antibodies and
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0.38% for HCV RNA prior to HIV PrEP use [15]. Together with the substantial decrease in
HCV incidence among HIV-positive MSM in the Netherlands, these data show that HCV
micro-elimination in the Dutch MSM population may be within reach.

Currently, micro-elimination efforts within the Dutch MSM population focus on testing
among high-risk subpopulations of MSM with HIV and those using PrEP. The results of
our study support the continuation of these efforts, as our data suggest that broadening
routine HCV screening to include routine STI screening among HIV-negative MSM not
using PrEP would detect few new HCV infections (~0.05%). This is corroborated by a recent
study conducted by Prinsenberg T et al., who describe an anonymous online validated
home-based self-sampled testing service based on dried blood spot HCV-RNA assays. This
service offers testing guidance to MSM who are at high risk using a validated metric to
assess the risk of HCV [16,17]. A total of 44% of MSM received recommendations for HCV
testing, and among this group of MSM, a high HCV-RNA positivity rate of 10.9% was
found. This study highlights the presence of a subgroup exhibiting high-risk behavior,
specifically seeking HCV testing. This emphasizes the importance of maintaining a targeted
approach by focusing on subgroups within the MSM population exhibiting extremely high-
risk behavior, rather than expanding HCV screening to those with lower-risk behavior
attending STI clinics.

STI clinics in the Netherlands are free of charge, and care is decentralized and con-
centrated among the major cities. Although HCV-IgG screening is affordable, screening
all MSM attending STI clinics might not be cost-effective with the current very low HCV
background prevalence in the Netherlands. Reaching the ‘last mile’ of elimination is often
very costly as there is a U-shaped cost curve (e.g., the end and the beginning of screening
are expensive) [18]. However, untreated HCV can rapidly spread in the MSM community,
resulting in increasing incidences. An alternative would be to focus on subgroups of
people with continuous high-risk behavior who had a previous HCV infection, as reinfec-
tions remain high in the MSM population [12,17,19,20]. Additionally, the HCV epidemic
among MSM in general should be tracked and extended to an international scale, as phy-
logenetic studies show a clear linkage between local HCV infections and European HCV
clusters [21–23]. Phylogenetic analysis of outbreaks followed by contact tracing, targeted
testing, and rapid treatment, preferably on a European level, could help further accelerate
moving toward the ‘last mile’ and achieving the WHO elimination goals.

Among the MSM attending the GGD for STI testing, we found a high number of
behavioral risk factors, including condomless receptive anal intercourse, sex with multiple
partners, and sharing of sex toys. Although the incidence of HCV infections was low, this
does indicate the need for prevention strategies reducing other STIs, such as educational
activities or behavioral counselling aiming at risk reduction.

Our study has several limitations. First, due to the COVID-19 pandemic and the
related restrictions on social life, the number of inclusions was smaller than the anticipated
and desired number of inclusions. Moreover, we cannot exclude the fact that sexual risk
behavior changed during the pandemic as well as the risk of an incident HCV infection.
Second, the study was performed in four Dutch STI clinics outside the Amsterdam re-
gion, where sexual contacts may occur more frequently with partners from outside the
Netherlands. In neighboring countries, the HCV prevalence may still be higher [24]. Lastly,
as HCV testing was performed with an antibody-based test (HCV-IgG), we cannot ex-
clude the fact that very recent HCV infections that are still in the seroconversion window
remained undetected.

In conclusion, our study observed a low prevalence of HCV among HIV-negative
MSM who were not using PrEP across four STI clinics in the Netherlands. Therefore,
our findings show that extending systematic HCV screening to STI clinics may not yield
significant benefits for this particular population. Nevertheless, prevention strategies aimed
at reducing risk behaviors are still in need for a population with several risk factors for STIs.
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