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Abstract
Co-infection with Hepatitis C virus (HCV) among HIV-positive patients leads to ac-
celerated progression of liver disease and AIDS. Due to increased HCV prevalence 
and incidence, co-infection requires monitoring trends among HIV-positive individu-
als. This will help target prevention strategies and support to reach the global goals 
of eliminating viral hepatitis as a public health threat. In this analysis HCV prevalence 
and incidence were determined for the years 1996–2019 from yearly blood samples 
and questionnaire details among HIV-1-positive patients, with a majority of men who 
have sex with men, belonging to a nationwide, multicentre observational, prospective 
cohort study. The results show that HCV prevalence for acute/chronic and resolved 
infection increased until 2014 to 12%. Since then, prevalence of acute/chronic HCV 
infection rapidly decreased and prevalence of resolved infections showed a steady 
increase. HCV incidence was highest in 2010 and lowest in 2017; however, no sig-
nificant change in HCV incidence could be seen over the years. Therefore, the in-
troduction of directly-acting antiviral agents for HCV treatment notably decreased 
prevalence and potentially incidence of acute/chronic HCV infection. Nevertheless, 
prevalence and incidence of HCV among these HIV-1-positive study participants re-
main high compared with the general population and justify the need for continuous 
HCV prevention and treatment efforts among HIV-positive individuals.
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1  |  INTRODUC TION

Chronic infection with Hepatitis C virus (HCV) can lead to liver 
cirrhosis and cancer. Viral hepatitis deaths were described as the 
seventh leading cause of death worldwide in 2013.1 Among those, 
Hepatitis B virus and HCV account for 96% of viral hepatitis-related 
mortality. In addition, co-infection with human immunodeficiency 
virus (HIV) can accelerate progression of hepatitis-related liver fibro-
sis.2 Therefore, the World Health Organization (WHO) has set global 
goals for eliminating viral hepatitis as a public health threat by 2030.3

HCV is mainly transmitted through blood and blood products. 
Infections result mostly from shared injection equipment among 
people who inject drugs (PWID), insufficiently sterilized medical 
equipment, needlestick injuries and transfusions. Furthermore, the 
role of permucosal HCV transmission is being debated.4,5

Several cohort studies including HIV-positive men who have sex 
with men (MSM) showed increased HCV prevalence from the early 
2000s onwards.6 Yet most of these cohorts report low rates or even 
no injecting drug use (IDU) among their study participants.7,8 It is 
speculated that a combination of behavioural (unprotected anal sex 
and traumatic sexual practices) and biological factors (transmission 
mainly found among HIV-positive individuals) play a role in permuco-
sal HCV transmission.5 Lately, a trend regarding the use of stimulat-
ing drugs—including IDU—in sexual context has been reported among 
some networks of MSM.9 While IDU itself poses a risk for HCV, this 
may enhance HCV transmission through increased sexual disinhibition 
and prolonged periods of sexual activity that in return can increase 
sexual injuries and blood exposure.8 Since September 2019, pre-
exposure prophylaxis (PrEP) for HIV is covered by the statutory health 
insurance in Germany. Increased HCV diagnosis among HIV-negative 
MSM using PrEP has been shown in France, the Netherlands and the 
United Kingdom.10 In Germany, highly effective treatment options 
using directly-acting antiviral agents (DAA) have become available 
for HCV treatment with the first DAA generation since 2011 and the 
second DAA generation since 2014,11 achieving an almost complete 
pan-genotypic sustained virologic response (SVR). Among HIV/HCV 
co-infected patients SVR between 91% and 97% are being observed 
in clinical trials.12-14

The seroprevalence of HCV antibodies is low (0.3%) among 
the general population in Germany.15 Among HIV-positive MSM a 
seroprevalence of 8.2% was observed.16 The incidence of notified 
HCV cases in Germany is 0.006/100 PY in 2012,17 compared with 
2.3/100 PY among HIV-1 positive MSM reported for the time pe-
riod 2008–2012.16 Since the early 2000s increased HCV incidence 
among HIV-positive MSM in Europe, USA, Australia and Asia has 
been observed and highlights the need to investigate co-infections.6

Monitoring trends over time and developing targeted prevention 
strategies is particularly important in times of successful DAA treat-
ment, the introduction of PrEP and decreasing HCV treatment num-
bers in Germany.11,18 The aim of this study is, therefore, to provide 
an update on the prevalence and incidence of HCV infection among 
HIV-1-positive people from 1996 to 2019 in Germany. Our study 
will support the evidence-based assessment of the current status 
towards the global viral hepatitis elimination goals.

2  |  METHODS

2.1  |  Study population, design and sample 
collection

The analyses were based on a nationwide, multicentre, open, long-
term observational, prospective cohort study of HIV-1-positive per-
sons living in Germany with a known or reliably estimated date of 
HIV-1 seroconversion. Participants were eligible if they had (1) de-
tectable HIV-1 RNA or p24 antigen combined with a negative or in-
determinate ELISA result or (2) reactive HIV-1 ELISA combined with 
a negative/indeterminate immunoblot result with confirmation of 
complete seroconversion within 6 months, or (3) a documented HIV 
seroconversion with at most a 3-year interval between the last nega-
tive and the first confirmed positive HIV antibody test. The majority 
of study participants were MSM with an early diagnosed infection, 
who therefore tends to be better medically supervised. Those were 
disproportionately MSM from Berlin. Participants were recruited 
through a total of 63 study centres located across Germany and ad-
vised to follow-up on a yearly basis. Methodological details of the 
study have been published elsewhere.19-21

The study period for this analysis was from 15th of June 1996 to 
31st of December 2019. Analysis of HCV incidence and prevalence 
were conducted in 4-year time periods for the years 1996–1999, 
2000–2003 and 2004–2007. For the years 2008–2019, a yearly 
analysis was performed.

2.2  |  Sampling procedure

Persons were included if baseline sociodemographic data were 
collected and at least one record of HCV testing—irrespective of 
the test result—was available to estimate prevalence of HCV co-
infection. To estimate HCV incidence, study participants had to be 
seronegative at baseline with at least one additional record of HCV 
testing available. For analysis of prevalence and incidence, labora-
tory results from plasma samples tested by the respective labora-
tory as well as results documented via a standardized questionnaire 
filled by the attending physician or study nurse were used.

2.3  |  Laboratory analysis HCV

For analysis of HCV status, all plasma samples received between June 
1996 and June 2012 were tested. For the time period July 2012 until 
October 2016, only the last sample received for each study partici-
pant was tested and all samples received from study participants test-
ing positive on their last sample or having reported HCV positivity in 
their questionnaire. From November 2016 onwards, the first sample 
of newly included study participants was tested. Testing of the se-
lected samples was conducted according to the following algorithm:

1.	 All plasma samples were tested for the presence of HCV an-
tibodies using an anti-HCV immunoassay.
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2.	 Anti-HCV positive samples were further tested for HCV-RNA 
using HCV-PCR.

3.	 In case of a positive anti-HCV but negative HCV-RNA result anti-
body presence was confirmed using an anti-HCV immunoblot.

4.	 In case of a negative anti-HCV immunoblot the anti-HCV immu-
noassay was declared anti-HCV false positive and the sample, 
therefore, as anti-HCV negative.

The selected samples were all tested with the anti-HCV immuno-
assay (Abbott, Bio-Rad), HCV-PCR (Abbott, inhouse) and anti-HCV-
immunoblot (Mikrogen). Genotyping of HCV (inhouse) was done for 
all samples tested HCV-RNA positive.

2.4  |  Statistical analysis

Baseline sociodemographic and clinical characteristics were ana-
lysed using descriptive statistics. Prevalence of HCV by year (2008–
2019) or 4-year time period (1997–2007) were calculated as the 
proportion of participants with a positive serostatus indicating HCV 
infection (irrespective of an acute or chronic infection) or resolved 
HCV infection among all study participants tested for HCV during 
the respective time period. Study participants were considered to be 
included in the study from their first to their last result (see Figure 1). 
If no results were recorded for the time period under observation, 
the last available result was considered to persist (see Figure 1; par-
ticipants B Year B). If a participant had a result indicating an acute 
or chronic infection followed by a resolved infection in the same 
time period under observation, this participant was counted with an 
acute/chronic infection for the respective period (see Figure 1; par-
ticipant C, Year B). Hence, priority was given to reactive test results.

An incident infection was defined as a newly recorded acute/
chronic or cleared infection if the participant has at least one initial 
negative test result (see Figure 1). For incidence calculation, the date 
of an incident HCV infection was defined as the mid-point between 
the date of the last negative test result and the date that this infec-
tion has been reported for the first time, irrespective of the dura-
tion between the two reported results. Person time contributed was 
defined as the time period between the date of the first recorded 

negative sample until the calculated date of infection, given an inci-
dent infection, or until the date of the last recorded negative sample 
in the database. Incidence rates were reported per 100 person-
years. Reinfections were not considered in the analysis of incidence. 
Potential risk factors for prevalent co-infection were analysed using 
univariable and multivariable regression analysis and risk ratio for 
measure of association. The variables age, sex, region of origin and 
likely route of HIV transmission were analysed. For HCV prevalence, 
a binomial regression model, for HCV incidence a Poisson regression 
model was used. In addition, the association of risk factors with HCV 
genotypes among MSM compared to IDUs was analysed using a uni-
variable binomial regression model.

2.5  |  HCV seroreversion

A case of seroreversion was defined as an individual with one HCV 
test result recorded from serology or two consecutive question-
naire information indicating no presence of HCV antibodies follow-
ing a previously recorded HCV infection. Individuals with only one 
questionnaire information indicating no presence of HCV antibodies 
were considered as cases of potential seroreversions. Proportion 
of participants experiencing seroreversion and potential serorever-
sions were analysed among HCV positive participants. Risk factors 
for HCV seroreversions were analysed using a binomial regression 
model.

2.6  |  HCV reinfection

A reinfection is defined as an episode of active HCV infection, 
after having cleared the previous HCV infection. A time period of 
minimum 52 weeks was defined between the last infection and the 
new infection to avoid misclassification of breakthrough (after ap-
prox. 12  weeks) or relapse (after approx. 36  weeks) of infections. 
This means the reoccurrence of a treated infection after initial SVR. 
Cases of reinfection were manually checked to ensure correct clas-
sification. The proportion of reinfection is calculated as the num-
ber of participants experiencing reinfection among HCV positive 

F I G U R E  1  Demonstration of 
prevalence calculation based on different 
potential testing results
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participants. Here as well, risk factors for HCV seroreversions were 
analysed using a binomial regression model.

2.7  |  Data protection and ethics

Participants provide their written informed consent to participate in 
this study. The study protocol and consent procedure were initially 
approved in 2005 by the Ethics Committee of the Charité, University 
Medicine Berlin (EA2/105/05), with approval amended and confirmed 
in 2013. The ethics committee approved this consent procedure.

3  |  RESULTS

3.1  |  Study population

A total of 3506 individuals living in Germany (by 31st of December 
2019) with an acute HIV-1 seroconversion participated in the study.

The sociodemographic characteristics among all study partici-
pants are summarized in Table 1. The majority of participants were 
male (95%, n = 3317) and MSM (87%, n = 3045). Most participants 
were between the ages 25–34 years (44%, n = 1552) and their coun-
try of origin was Germany (84%, n = 2936). Among the study centres 
in Germany, the majority of participants were recruited from Berlin 
(51%, n = 1781) followed by North-Rhine Westphalia (14%, n = 484). 
The median time interval between two HCV testing records was 
293 days (interquartile range: 67–883 days).

3.2  |  HCV prevalence

Among the total study population, 9.7% (n = 340) had indication of an 
acute/chronic or a resolved HCV infection during the overall study pe-
riod from 1996 to 2019. This prevalence of acute/chronic and resolved 
HCV infections differed between the time periods analysed, as shown 
in Figure 2. Prevalence of acute/chronic HCV infection was lowest in 
2019 with 3.3% (95% CI: 2.1–5.1) and highest in 2014 with 7.3% (95% 
CI: 6.1–8.9) for the individual years. Compared to 2014, prevalence sig-
nificantly decreased with 4.8% (95% CI: 3.8–6.0) in 2016, 3.8% (95% 
CI: 2.9–5.1) in 2017 and 3.8 (95% CI:2.8–5.3) in 2018. Prevalence of 
resolved infections was lowest in 2004 with 0.96% (95% CI: 0.40–2.3) 
and since then continuously increased up to a prevalence of 9.6% in 
2019 (95% CI: 7.5–12.2). Until 2015, the prevalence of acute/chronic 
HCV infections was higher compared to the prevalence of resolved 
infections. From 2017 onwards, resolved HCV infections had a signifi-
cantly higher prevalence than acute/chronic infections.

Multivariable regression analysis showed an 8.2-fold increased 
risk of HCV positivity among injecting drug users compared to MSM 
after adjustment for age, sex and region of origin (see Table  2). 
None of the other HIV transmission risks were associated with an 
increased risk of HCV positivity.

For 66% (n = 226) of the individuals found with an acute/chronic 
or resolved HCV infection among the study cohort, no information 
regarding the HCV genotype was available. Among the remaining 
study participants (n  =  114), HCV genotype 1 was the most fre-
quently reported genotype (65%, n = 74) with subtype 1a among 23 
participants (20%) and 1b among 2 participants (1.8%). Genotype 4 
and more specifically subtype 4d were detected among 18% (n = 20) 
and 7.9% (n  =  9) of the study participants with reported genotype 
information respectively. When testing the association of genotypes 
with the reported risk factors for HIV infection among MSM vs. IDUs 
using univariable binomial regression, IDUs showed a 3.9-fold higher 
risk of being infected with genotype 3 (95% CI: 2.2–7.0), compared 
with MSM.

Of the 340 participants diagnosed with an HCV infection, in-
formation on treatment received was not available for 205 (60%) 
participants. Among the remaining 135 participants treatment with 
pre-DAA regime was recorded for 45% (61/135) of the participants 

TA B L E  1  Sociodemographic characteristics of study participants

n %

TOTAL 3506 100

Sex

Male 3317 95

Female 186 5

Unknown 3 <1

Age

<25 544 16

25–34 1552 44

35–44 934 27

45–54 358 10

≥55 111 3

Unknown 7 <1

Risk of transmission

MSM 3045 87

Heterosexual 253 7

High prevalence country 58 2

IDU 50 1

Occupational risk 14 <1

Unknown 72 2

Region of origin

Germany 2936 84

Europe (without Germany) 331 9

America 100 3

Africa 86 2

Asia 43 1

Other 8 <1

Unknown 2 <1

Abbreviations: IDU, Injecting Drug Use; MSM, Men who have Sex with 
Men.
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and DAA treatment for 69% (93/135) of the participants. 14% 
(19/135) had received both pre-DAA and DAA treatment. Of 
the 93 participants with DAA treatment, 6% (6/93) had received 
DAA treatment of the 1st generation and 94% (87/93) of the 2nd 
generation.

3.3  |  HCV incidence

For 619 individuals, only one HCV testing record was available 
throughout the data set and they were consequently excluded 
from the incidence analysis. Resulting incidence rates among the 
remaining 2757 study participants are shown in Figure 3. During 
the time periods 1996–1999, 2000–2003 as well as the years 2018 
and 2019, the number of PYs contributing to the analysis was below 
600 PYs, resulting in large confidence intervals. From the time pe-
riod 2004–2007 onwards, the number of PYs increased. HCV in-
cidence was highest in 2010 and lowest in 2017. No significant 
change in HCV incidence could be seen over the years analysed.

The geographical distribution among study participants re-
cruited does not allow for a detailed regional comparison of HCV 

infection incidence, since the majority of study participants was re-
cruited in Berlin.

Analysis of risk factors for incident HCV infection using multi-
variable regression showed a lower risk for incident infection among 
heterosexual participants compared to MSM (see Table 3).

3.4  |  HCV seroreversion

Among the 340 study participants with a recorded HCV infection, 
75 (22%) indicate a (potential) seroreversion. These results can be 
further categorized as shown in Table 4.

For 3/45 (7%) participants with seroreversion, HCV-RNA was 
detected before anti-HCV antibodies, indicating the infection pro-
gression from an early infection to an acute/chronic infection. This 
was also the case for 2/30 (7%) of the participants with potential se-
roreversion. Considering all 75 study participants with a (potential) 
HCV seroreversion, 71 (95%) were male, 31 (41%) were 25–34 years 
old and 30 (40%) were 35–44 years old. Interestingly, although not 
significantly associated, the risk ratio for HCV seroreversion was 
increased among participants 35–44  years of age (RR: 1.6; 95% 
CI: 0.98–2.64) and participants indicating IDU as their risk for HIV 
transmission (RR: 2.7; 95% CI: 0.89–8.38).

3.5  |  HCV reinfection

In total, for 57 of the 340 (17%) HCV positive participants, reinfec-
tions were observed according to the criteria described above. Fifty 
participants experienced one reinfection and another seven partici-
pants had 2 episodes of reinfection. Among the 57 study partici-
pants with an HCV reinfection, 54 (95%) were male, 25 (44%) were 
25–34 years old, 18 (32%) were 35–44 years old and 10 (18%) were 
below 25  years of age. Among those with a reinfection, 50 (88%) 
indicate MSM as their risk for HIV infection and 47 (83%) came from 
Germany. None of these variables was significantly associated with 
the occurrence of an HCV reinfection.

F I G U R E  2  HCV prevalence for acute/
chronic or resolved infections by time 
period (1996–2019)

TA B L E  2  Results of the multivariable Poisson regression analysis 
assessing the risk of the likely cause of HIV transmission on the 
prevalence of acute/chronic or resolved HCV infection, adjusted 
for age, sex and region of origin

Risk of HIV transmission aRR 95% CI p-value

MSM Ref.

Heterosexual 0.69 0.43–1.12 .134

High prevalence country –

IDU 8.22 6.48–10.43 <.001

Occupational risk 0.77 0.12–4.98 .780

Unknown 0.48 0.16–1.46 .194

Abbreviations: aRR, adjusted Risk Ratio; CI, Confidence Interval; IDU, 
Injecting Drug Use; MSM, Men who have Sex with Men. The bold 
values were highlighted to indicate statistical significance.
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4  |  DISCUSSION

The results of this analysis are an important update to the HCV 
prevalence and incidence among HIV-1 positive persons in Germany, 
contributing to the evidence base needed in order to estimate 

Germany's progress towards the elimination of HCV. The results 
from this analysis show an increasing (+12%) HCV prevalence for 
acute/chronic and resolved infection until 2014. However, in the 
following years, prevalence of acute/chronic HCV infection rapidly 
decreased and prevalence of resolved infections showed a steady 
increase. No significant change in HCV incidence could be seen alto-
gether over the years.

The HIV-1 positive study population participants are mainly male 
(95%) and report MSM contact as their risk for HIV transmission 
(87%). Furthermore, a disproportionally large number of participants 
was recruited in Berlin (51%), leading to an underrepresentation of 
other regions in Germany.

Overall, our findings show a high period prevalence (9.7%) of 
HCV infection based on the presence of HCV antibodies or direct de-
tection of HCV among our study participants between 1996−2019. 
The point prevalence for the individual years (2004–2019) ranged 
from 3.3% in 2019 to 7.3% in 2014. This represents a 1.7–36.5-fold 
increase compared to the general population in Germany with a re-
ported prevalence between 0.2% and 1.9%.22 Focusing on acute or 
chronic HCV infections, this analysis shows a decreasing prevalence 
since 2015, which is significant from 2016 onwards compared to 
the highest prevalence seen in 2014. Since then the prevalence has 
remained on a steady low level of around 3%. Simultaneously, the 
number of participants in this cohort with a resolved HCV infec-
tion increased and remained on a stable level of around 10% since 
2017. Both of these phenomena can likely be explained with the 
successful introduction of 2nd generation DAA for the treatment 
of HCV in Germany in 2014.11 However, since 2017, no further de-
crease of acute or chronic infection prevalence could be seen from 
this analysis. DAA treatment shows high rates of SVR compared to 
the pegylated-interferon treatment options used in the past, also 
among HIV/HCV co-infected patients.12-14 Potential treatment 
failure is, therefore, unlikely to explain this remaining steady prev-
alence. However, although highly effective DAA treatment exists 
with no restriction on the clinical stage of liver impairment, treat-
ment numbers in Germany declined since 2015. In 2019 only around 
8100 persons were treated with second-generation DAAs making 
a substantial reduction of the HCV infectious population unlikely, 
especially when considering a total of 5940 newly notified cases 
of HCV infection in 2019 in Germany.18 Since study participants 

F I G U R E  3  HCV incidence among all 
study participants (n = 2757) by time 
period (1996–2019)

TA B L E  3  Results of the multivariable binomial regression 
analysis assessing the risk of the likely cause of HIV transmission on 
the incidence of an HCV infection, adjusted for age, sex and region 
of origin

Risk of HIV transmission aRR 95% CI p-value

MSM Ref.

Heterosexual 0.17 0.04–0.78 .023

High prevalence country –

IDU 0.40 0.05–3.00 .369

Occupational risk –

Unknown 0.52 0.13–2.07 .351

Abbreviations: aRR, adjusted Risk Ratio; CI, Confidence Interval; IDU, 
Injecting Drug Use; MSM, Men who have Sex with Men. The bold 
values were highlighted to indicate statistical significance.

TA B L E  4  Cases of (potential) seroreversion with their initial HCV 
infection status

Seroreversion status and data 
basis Initial HCV infection status

45/340 (13%) study participants 
with seroreversion indicated 
by one anti-HCV negative 
serology or two consecutive 
negative questionnaire 
results

Early infection: 9/45 (27%) 
participants

Acute/chronic infection: 23/45 
(51%) participants

Resolved infection: 13/45 (29%) 
participants

30/340 (9%) study participants 
with potential seroreversion 
indicated by one anti-HCV 
negative questionnaire 
result only

Early infection: 7/30 (23%) 
participants

Acute/chronic infection: 18/30 
(60%) participants

Resolved infection: 5/30 (17%) 
participants

Note: Early infection: HCV-RNA positive only; Acute/chronic infection: 
anti-HCV & HCV-RNA positive; Resolved infection: anti-HCV positive 
only.
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in the HIV-1 seroconverter cohort are recruited through medical 
practices of people with an early diagnosed HIV infection as well as 
regular visits for follow-up, this study population tends to be better 
medically supervised than other people living with HIV. Moreover, 
HCV testing is recommended in case of an HIV new diagnosis in 
Germany and periodically thereafter. This makes it unlikely that 
a large proportion of this study population with an acute/chronic 
HCV infection was not offered treatment for their HCV infection. 
The continuous rate of incident HCV infections with around 1 in-
fection per 100 person-years as well as the high rate of reinfection 
with 17% seen in this analysis may contribute to this non-decreasing 
prevalence.

This analysis shows the highest HCV incidence in 2010. The in-
creased HCV incidence in 2010 is in line with the results reported 
from other studies.4,16 In the following years and especially since 
2015, HCV incidence is lower, though not significantly reduced. This 
may potentially be caused by reduced HCV prevalence through suc-
cessful therapy, as described above and needs to be monitored for 
tracking a clear trend in the future. This data set counts few person-
years in the years 1996–2003, due to a limited number of partic-
ipants in the cohort, and also in the years 2018–2019, due to still 
pending follow-up visits, and thus, limits the power and precision of 
our incidence calculations for these time periods.

Identification of specific risk factors could be helpful to fur-
ther explain the stagnating prevalence seen in recent years. 
Unfortunately, the risk factors assessed underlie an initial prioriti-
zation that is based on the risk for HIV infection and not on the risk 
of other infections, such as HCV. Only the factor considered to be 
of highest risk for HIV infection was reported in the questionnaire. 
This means a person being MSM and IDU would only be recorded 
as being MSM as the driving risk factor for HIV infection, which 
may lead to an underestimation of the role of IDU. Therefore, risk 
factors of higher importance for HCV infection may remain unre-
corded, and no additional behavioural data were documented. We 
do see, however, an increased risk of IDU compared to MSM for 
prevalent HCV infection as well as a reduced risk of heterosex-
ual study participants compared to MSM for incident infections. 
Despite these limitations, the results are in line with the known 
risk factors for HCV infection. It remains unclear to what extent 
recently debated trends such as the use of stimulating drugs during 
sex among some networks of MSM and frequently occurring re-
infections contribute to this stagnating HCV prevalence and inci-
dence in recent years.

Another interesting finding of this analysis is the description of 
HCV seroreversions, meaning the loss of HCV antibodies following 
a cleared HCV infection, found among this study population. In 22% 
of the HCV-positive study participants, (potential) seroreversion 
was observed. For 51%–60% of participants with (potential) seror-
eversions, an acute/chronic infection was recorded before HCV-
antibody loss. For 7% of participants with (potential) seroreversion, 
the recorded results showed HCV-RNA detection before the detec-
tion of anti-HCV antibodies, likely indicating early infections. This 
is why participants with HCV-RNA positivity but no indication of 

anti-HCV-antibody presence in the results available were included 
in the description of (potential) seroreversions. We assumed that 
these patients' test results were reported at the time of an early in-
fection. Due to the roughly yearly intervals of results received, the 
time period with detectable anti-HCV antibodies was likely missed. 
Including these participants may lead to an overestimation of se-
roreversion cases, since they may have never developed anti-HCV 
antibodies. Overall, the phenomenon of seroreversions has been 
described previously, especially among patients with treatment 
started shortly after infection.23,24 It is of particular relevance, since 
although presence of HCV antibodies may not prevent HCV reinfec-
tion, it has been shown to increase the probability of spontaneous 
clearance.25 Vanhommerig et al. report a higher seroreversion rate 
of 37% within 3 years after seroconversion among HIV-infected in-
dividuals. Despite the limitation mentioned earlier, the seroreversion 
rate reported here may be an underestimation, owed to our strict 
criteria of having a serological test result that is negative for anti-
HCV immunoassay or anti-HCV-immunoblot or two questionnaire 
reports with respective negative test results.

5  |  CONCLUSION

The results from this analysis show decreasing HCV prevalence of 
acute/chronic infection and HCV incidence since 2015 in an HIV-
infected cohort with a majority of HIV-1-positive MSM participants. 
However, persistently high prevalence compared to the general 
population and a stagnating decrease since 2017 justify the need for 
continued risk-adapted HCV-screening. Current guidelines recom-
mend screening for HBV, HCV and Syphilis at diagnosis of HIV and 
regular screening thereafter, depending on the infection and individ-
ual risk behaviour.26 Similar HCV-screening recommendations with 
partially shorter screening intervals were decided for MSM using 
PrEP.27 Our findings support this recommendation. The decrease of 
HCV prevalence and incidence seen in 2015 and the following years 
are likely a result of DAA treatment and support a strategy using 
treatment as prevention. However, HCV treatment is costly, and 
the high rates of HCV reinfection and HCV incidence impede HCV 
elimination efforts. Thus, the risk communication on HCV among 
MSM needs to be intensified. Distribution of harm reduction ma-
terial among particular high-risk groups, such as networks of MSM 
consuming stimulating drugs, and a consequent test and treatment 
strategy is recommended to reduce HCV infections.
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