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Abstract
Background & Aims: Human immunodeficiency virus (HIV)/hepatitis C virus (HCV) 
coinfection is common in people who inject drugs (PWIDs). Recently, ‘high-risk’ be-
haviour among men who have sex with men (MSM) has emerged as another main 
route of HCV transmission. We analysed temporal trends in HCV epidemiology in a 
cohort of Viennese HIV+ patients.
Methods: Hepatitis C virus parameters were recorded at HIV diagnosis (baseline [BL]) 
and last visit (follow-up [FU]) for all HIV+ patients attending our HIV clinic between 
January 2014 and December 2016. Proportions of HIV+ patients with anti-HCV(+) 
and HCV viraemia (HCV-RNA(+)) at BL/FU were assessed and stratified by route of 
transmission.
Results: In all, 1806/1874 (96.4%) HIV+ patients were tested for HCV at BL. Anti-
HCV(+) was detected in 93.2% (276/296) of PWIDs and in 3.7% (31/839) of MSM. 
After a median FU of 6.9 years, 1644 (91.0%) patients underwent FU HCV-testing: 167 
(90.3%) of PWIDs and 49 (6.7%) of MSM showed anti-HCV(+). Among 208 viraemic 
HCV-RNA(+) patients at BL, 30 (14.4%) had spontaneously cleared HCV, 76 (36.5%) 
achieved treatment-induced eradication and 89 (42.8%) remained HCV-RNA(+) at 
last FU. Among 1433 initially HCV-naive patients, 45 (3.5%) acquired de-novo HCV 
infection (11.1% PWIDs/80.0% MSM; incidence rate (IR) 0.004%; 95% confidence in-
terval [CI] 0.0%-0.022%) and 14 had HCV reinfections (85.7% PWIDs/14.3% other; IR 
0.001%; 95% CI 0.0%-0.018%) during a median FU of 6.7 years (interquartile range 7.4).
Conclusion: Hepatitis C virus testing was successfully implemented in the Viennese 
HIV(+) patients. Anti-HCV(+) prevalence remained stable in HIV+ PWIDs but almost 
doubled in HIV+ MSM. De-novo HCV infection occurred mostly in MSM, while HCV 
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1  | INTRODUC TION

Hepatitis C virus (HCV) infection remains a leading cause for cir-
rhosis, hepatocellular carcinoma and liver-related death worldwide.1 
While human immunodeficiency virus (HIV) incidence and acquired 
immunodeficiency syndrome (AIDS)-related deaths show a global 
decrease, hepatitis C-induced liver disease – mainly due to the 
shared transmission routes – remains a major contributor to morbid-
ity and mortality in the HIV+ patient population.2,3

Human immunodeficiency virus infection accelerates the pro-
gression of liver disease towards end-stage liver disease and portal 
hypertension, being most pronounced in immunocompromised pa-
tients.4,5 Therefore, early diagnosis and treatment of HCV as well as 
follow-up (FU) after achieving sustained virological response (SVR) 
are essential.6

While people who inject drugs (PWIDs) are known to have an 
increased risk for the acquisition of HIV and HCV, recent trends in 
risk behaviour, especially among HIV+ men who have sex with men 
(MSM) and transgender women, have been reported as another 
main HCV transmission route.7-10 The use of drugs to enhance sex-
ual experience (‘chemsex’) has become a major contributing factor 
in the current HCV epidemic among MSM as it stimulates high-risk 
sexual behaviour including promiscuity, traumatic anal intercourse 
and extensive sex duration as well as condomless sex, which in turn 
promotes the transmission of HIV, HCV and other sexually trans-
mitted infections.9-13 While in PWIDs, especially in case of ongoing 
intravenous drug use (IDU) or opioid substitution, rates of HCV di-
agnosis and treatment uptake still remain low, MSM tend to show 
high treatment uptake and SVR rates.13,14 French data collected 
between 2012 and 2016 showed a considerable fluctuation in the 
incidence of HCV reinfections after treatment-induced SVR in HIV+ 
MSM that exceeded the incidence of first infections, suggesting that 
a subgroup of MSM continues to engage in high-risk practices after 
SVR.13

The advent of highly effective direct acting antiviral (DAA) has 
revolutionized HCV treatment. Modern DAA-based HCV therapy 
results in SVR rates >95% across all HCV genotypes and HIV coin-
fected patients.1,2,15 While the historic HCV treatment with pe-
gylated interferon (PEGIFN) and ribavirin (RBV) showed only modest 
SVR rates and was limited by various patient characteristics,16-19 the 
introduction of DAAs now enables curative treatment at a favour-
able tolerability in HIV/HCV coinfected individuals including HIV+ 
patients with acute hepatitis C as well as patients with cirrhosis and 
prior HCV treatment failure.20-28

Yet, the HCV-associated burden of disease remains high in HIV 
patients and efforts are needed to expand screening and treatment 
as well as provide education on risk factors for HCV transmission 
and effective treatment options.1,11,29-34 The unrestricted access to 
novel DAA-regimens in Vienna since September 2017 marked an 
important step towards the World Health Organization (WHO)-goal 
of HCV elimination by 2030.35 With this study, we aimed to collect 
and report recent epidemiology data in order to inform and support 
national HCV elimination plans.

2  | MATERIAL AND METHODS

This retrospective data analysis was carried out at the Medical 
University of Vienna – a tertiary care centre hosting large HIV and 
HCV clinics. The HIV cohort studied here included consecutive adult 
HIV+ patients attending the HIV clinic between 01 January 2014 
and 31 December 2016. Electronic medical records were searched 
for the first available HCV serology and HCV-RNA test after HIV 
diagnosis (defined as the baseline [BL] date). In an additional system-
atic data collection, we recorded the last available (FU date) HCV 
serology and HCV-RNA polymerase chain reaction (PCR). Additional 
laboratory parameters, including aspartate aminotransferase, ala-
nine aminotransferase (ALT), gamma-glutamyl transferase, alkaline 
phosphatase, serum bilirubin, albumin, prothrombin time, interna-
tional normalized ratio and platelet count were recorded at BL and 
FU. The fibrosis-4 Score (FIB4-Score) was calculated based on BL 

reinfections were mainly observed in PWIDs. HCV treatment uptake was suboptimal 
with 42.8% remaining HCV-RNA(+) at FU.

K E Y W O R D S
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Key points

• Hepatitis C virus (HCV) and human immunodeficiency 
virus (HIV) coinfection used to mostly affect people 
with injection drug use.

• Our analysis of temporal trends of HCV coinfection 
among Viennese HIV(+) patients showed a high overall 
HCV test rate.

• Interestingly, increasing numbers of new HCV/HIV co-
infection in men who have sex with men, likely due to 
high-risk sexual behaviour were documented.

• HCV treatment uptake needs to be improved in 
Viennese HIV+ patients in order to reach the World 
Health Organization goal of HCV elimination by 2030.
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and FU parameters.36 For patients that had undergone a liver fibrosis 
evaluation by transient elastography (TE), results recorded.

2.1 | HCV testing and virological case definitions

At BL, the rate of HCV testing by anti-HCV or HCV-RNA PCR 
was assessed. During the study period, our hospital used the 
VERSANT® HCV Genotype 2.0 Assay Line Probe Assay (LiPA) 
(Siemens Healthcare Diagnostics) and the Abbott RealTime HCV 
assay (Abbott Molecular) for HCV GT determination and HCV RNA 
quantification respectively. The HCV-RNA PCR assay is capable of 
quantifying HCV-RNA to a lower limit of 12 IU/mL. According to 
anti-HCV and HCV-RNA status at BL, patients were divided into:

• BL–HCV-naïve: anti-HCV(−) and/or HCV-RNA(−)
• BL–HCV-exposed: anti-HCV(+) and HCV-RNA(−)
• BL–HCV-viraemic: HCV-RNA(+)

In patients with virological clearance, defined as anti-HCV(+) and 
HCV-RNA(−) at FU, antiviral therapies against HCV were recorded if 
prescribed/administered:

• FU–HCV spontaneous clearance: anti-HCV (+) and HCV-RNA(−) 
at FU without antiviral therapy

• FU–HCV SVR: anti-HCV(+) and HCV-RNA(−) at FU due to antiviral 
therapy

In addition, we recorded the following scenarios during FU:

• FU–HCV de-novo infection: anti-HCV(−) and/or HCV-RNA(−) at 
BL but HCV-RNA(+) at FU

• FU–HCV reinfection: any sequence of anti-HCV(+) followed by 
HCV-RNA(−) and subsequently by HCV-RNA(+) but excluding 
HCV treatment failures.

Essentially, the percentage of HIV+ patients tested for HCV was 
assessed and the prevalences and incidences of HCV infection as 
well as virological clearance were calculated. In patients with viro-
logical clearance, the percentage of spontaneous vs treatment-in-
duced clearance was investigated. Furthermore, we assessed 
HCV coinfection status according to the suspected route of HIV/
HCV transmission. In the era of PEGIFN/RBV, SVR was evaluated 
6 months (i.e. 24 weeks) after cessation of antiviral therapy, while 
SVR was evaluated at 3 months (i.e. 12 weeks) after cessation of 
therapy in case of DAA therapy.

2.2 | Suspected routes of transmission

The main routes of HIV and/or HCV transmission were deter-
mined by the medical records. In MSM with a history of IDU, the 
route of HIV infection could not clearly be identified given the 

two potential modes of transmission. Since IDU has become part 
of frequently performed high-risk sex practices in MSM and IDU 
can therefore hardly be ruled out as a risk factor in this cohort, 
these patients were included in the subgroup of MSM for further 
analyses.

2.3 | Statistics

Statistical analyses were performed using IBM SPSS Statistics 25 
(IBM). Figures were generated using Graph Pad Prism 8 (GraphPad 
Software). Descriptive statistics including the calculation of me-
dian and interquartile range (IQR) were performed. Continuous 
variables were reported as median (IQR). Categorical variables 
were reported as number of patients with/without (proportion of 
patients with) the characteristic of interest. Case numbers, fre-
quencies and percentages were calculated, and prevalence and 
incidence were concluded.

2.4 | Ethics statement

The study was approved by the ethics committee of the Medical 
University of Vienna on 7 July 2017 (EC Number: 1527/2017).

3  | RESULTS

3.1 | Study cohort (Figure 1, Table 1)

In all, 1874/1889 adult HIV+ patients were included in the 
study. The median age was 36.9 years (IQR 15.2) and 1439 
(76.8%) patients were male. Among the main suspected routes 

F I G U R E  1   Patient flowchart. BL, baseline; FU, follow-up; HCV, 
hepatitis C virus; HIV, human immunodeficiency virus; MSM, men 
who have sex with men; PCR, polymerase chain reaction; PWIDs, 
people who inject drugs; RNA, ribonucleic acid; SpC, spontaneous 
clearance; SVR, sustained virological response
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of HIV transmission, we recorded 307 (16.4%) PWIDs, 892 MSM 
(47.6%) and 675 (36.0%) with other or unknown routes of HIV 
infection. The subgroup of ‘other’ routes of HIV transmission 
included 569 with heterosexual transmission, 16 recipients of 
blood transfusions, 10 patients with haemophilia or other co-
agulopathies, 6 patients with nosocomial HIV infection, 2 pa-
tients with vertical HIV transmission and 72 cases in which the 
route of HIV transmission ultimately could not be determined 
(Figure 1, Table 1).

3.2 | HCV testing (Figure 1)

In all, 1806/1874 (96.4%) were tested at least once for HCV infec-
tion, that is, by anti-HCV serology and/or by HCV-RNA PCR. While 
99.3% (1793/1806) of the patients were tested by anti-HCV serol-
ogy, only 19% (343/1806) underwent HCV-RNA PCR testing. In the 
majority (298/343; 86.9%) of cases HCV-RNA PCR tests were per-
formed after the detection of anti-HCV(+).

3.3 | Seroprevalence of anti-HCV and HCV-RNA 
viraemia at BL (Figure 2A-C)

Among 1806 patients tested at BL, the anti-HCV seroprevalence 
was 19.9% (359/1806) and the HCV-RNA viraemia rate was 11.5% 
(208/1806). The HCV-RNA viraemia rate among the patients un-
dergoing HCV-PCR testing was 60.6% (208/343) suggesting a strict 
pre-selection for PCR testing.

Among these 208 HCV-RNA viraemic patients at BL, there 
were 166 PWIDs, 18 MSM and 24 with other routes of HIV 
transmission (Figure 2A). The prevalence of HCV-RNA virae-
mia at BL was 54.8% (166/303) in PWIDs (Figure 2B) and 2.1% 
(18/842) in MSM (Figure 2C). One PWID showed HCV-RNA vi-
raemia and a negative anti-HCV serology, suggesting acute HCV 
infection at BL.

3.4 | HCV and HIV characteristics (Table 1)

While many patients (1228; 65.5%) showed HIV viral loads >4 log10 
copies/mL upon HIV diagnosis, most patients still presented at an 
early clinical stage of the disease (Centers for Disease Control and 
Prevention stage A in 1481; 79.0%). Yet, 23.1% (433/1874) had 
AIDS-defining cluster of differentiation 4 T-lymphocyte counts 
below 200 cells/µL. The vast majority of patients consecutively 
started combined antiretroviral therapy (1814; 96.8%).

Among the 184/208 (88.5%) HCV viraemic patients that were 
evaluated for their HCV genotype, HCV genotype 1 (n = 122; 58.7%) 
and 3 (n = 39; 18.8%) were documented most frequently. According 
to non-invasive fibrosis assessment by TE and FIB-4 score, the ma-
jority (1530/1607; 95.2%) of the patients did not show significant 
liver fibrosis.

3.5 | Seroprevalence and HCV viraemia at FU 
(Figure 3A,B)

The median documented FU period of our HIV+ cohort that under-
went at least one FU HCV test was of 6.9 years (Figure 3).

In all, 195/208 (93.8%) of patients with HCV viraemia at BL 
had a FU HCV-RNA PCR available. Among 13 initially HCV virae-
mic patients without a FU HCV-RNA PCR, one patient died within 
the observation period. Persisting HCV viraemia was detected in 
89/195 (45.6%) patients. The patient who initially presented with 
acute HCV infection at BL showed a positive anti-HCV serology 
and persisting HCV viraemia at FU, suggesting HCV chronifica-
tion. Overall, 106 (54.4%) patients with HCV-RNA viraemia at 
BL, were negative HCV-RNA(−) at FU including 76 (71.7%) with 
treatment-induced clearance and 30 (28.3%) with spontaneous 
clearance.

Treatment uptake (n = 9/18; 50.0%) and virological clearance 
(n = 11/18; 61.1%) were highest in MSM compared to the other sub-
groups while PWIDs showed the highest percentage of persisting 
HCV viraemia (n = 74/166; 44.6%). Among 76 patients who achieved 
SVR, 30 (39.5%) received interferon (IFN)-based regimens and 46 
(60.5%) received DAAs. 10/76 (13.2%) patients were re-treated, 
among which two patients received a second course of PEGIFN/RBV 
and eight patients were treated with IFN-free DAA regimens. One 
patient received a third HCV treatment cycle with DAAs during the 
observation period.

Among the 1433 HIV+ patients who were HCV-naïve at BL there 
were 19 PWIDs and 808 MSM. Overall, a FU anti-HCV serology 
was performed in 1281 patients, including 16/19 HCV-naïve PWIDs 
and 708/808 HCV-naïve MSM. Importantly, 5 PWIDs and 34 MSM 
showed anti-HCV(+) seroconversion during FU, corresponding to a 
seroconversion rate of 26.3% and 4.2% respectively. Ultimately, 2 
PWIDs (10.5% of HCV-naïve PWIDs at BL) and 11 MSM (1.4% of 
HCV-naïve MSM at BL) showed newly documented HCV-RNA vi-
raemia at FU.

3.6 | New cases of HCV infection and HCV 
reinfections (Figure 3A,B)

Of the 135/343 patients (39.4%; 76 PWIDs; 33 MSM; 26 with other 
routes of HIV transmission) with a negative HCV-RNA PCR at BL, 
98 (72.6%) patients showed anti-HCV(+) at BL. In 99/135 (73.3%) a 
FU HCV-RNA PCR was performed. All of the 14/99 (14.1%) patients 
(12 PWIDs; 2 with other routes of HIV transmission) who presented 
with new HCV viraemia upon last FU, anti-HCV(+) had already been 
detected at first examination (i.e. reinfections).

Overall, 43 of the 1281 anti-HCV(−) at BL converted to an-
ti-HCV(+) at last FU, among whom 13/43 presented with addi-
tional HCV viraemia. Moreover one patient showed new HCV 
viraemia and was not retested for anti-HCV while another patient 
was HCV viraemic with a negative HCV serology, suggesting acute 
HCV infection.
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Therefore, 59 new HCV-infections (including 17 PWIDs and 
36 MSM) were recorded during a median FU of 6.7 years, result-
ing in an incidence rate (IR) of 0.004% (95% confidence interval 

[CI] 0.0%-0.022%) for de-novo HCV infections and 0.001% (95% CI 
0.0%-0.018%) for HCV reinfections. While 18.1% of the initially an-
ti-HCV(−) and/or HCV-RNA(−) PWIDs acquired a new HCV infection 

TA B L E  1   Baseline characteristics

Variable Overall PWIDs MSM Other

Overall [n (%)] 1874 (100) 307 (16.4) 892 (47.6) 675 (36.0)

Sex [n (%)]

Male 1439 (76.8) 196 (63.8) 892 (100) 351 (52.0)

Female 435 (23.2) 111 (36.2) 0 (0.0) 324 (48.0)

Age (years) at BL [median (IQR)] 36.9 (15.2) 31.7 (12.2) 37.0 (13.4) 37.7 (16.2)

Advanced fibrosis at BL [n (%)] according to

Transient elastography 
>9.5 kPa

19 (1.0) 10 (3.3) 6 (0.7) 3 (0.4)

Missing values 1694 (90.4) 192 (62.5) 846 (94.8) 656 (97.2)

FIB4-Score >3.25a 88 (4.7) 36 (11.7) 26 (2.9) 26 (3.9)

No fibrosis evaluation 267 (14.2) 40 (13.0) 139 (15.6) 88 (13.0)

HCV-RNA at BL

>12 IU/mL [n (%)] 208 (11.1) 166 (54.1) 18 (2.0) 24 (3.6)

Viral load (IU/mL) [median 
(IQR)]

673 500 (3 671 930) 113 500 (1 343 370) 183 500 (2 302 490) 530 500 (3 505 400)

HCV genotype [n (%b)]

1 122 (58.7) 100 (60.2) 12 (66.7) 10 (16.7)

2 5 (2.4) 4 (2.4) 1 (5.6) 0 (0.0)

3 39 (18.8) 32 (19.3) 1 (5.6) 6 (12.5)

4 18 (8.7) 11 (6.6) 4 (22.2) 3 (4.2)

Unknown 24 (11.5) 19 (11.4) 0 (0.0) 5 (66.7)

ART [n (%)]

No ART at BL, but later 1802 (96.2) 297 (96.7) 850 (95.3) 655 (97.0)

No ART at BL, never ART 
during FU

60 (3.2) 8 (2.6) 33 (3.7) 19 (2.8)

ART at baseline 12 (0.6) 2 (0.7) 9 (1.0) 1 (0.1)

HIV-RNA at BL

Viral load (log10/mL) [median 
(IQR)]

4.8 (1.1) 4.8 (1.3) 4.9 (1.0) 4.8 (1.1)

HIV-RNA suppression (<1.7 
log10/mL) [n (%)]

290 (15.6) 37 (12.1) 145 (16.3) 108 (16.0)

Missing values [n (%)] 49 (2.6) 4 (1.3) 34 (3.8) 11 (1.6)

CD4 count at BL (cells/µL) 
[median (IQR)]

347 (369.0) 400 (416.5) 373 (356.0) 327 (323.5)

Unknown [n (%)] 40 (2.1) 2 (0.7) 27 (3.0) 11 (1.6)

CDC stage at BL [n (%)]

A1-A3 1481 (79.0) 236 (76.9) 712 (80.0) 533 (79.0)

B1-B3 93 (5.0) 15 (4.9) 44 (5.0) 34 (5.0)

C1-C3 139 (7.4) 26 (8.5) 57 (6.4) 56 (8.3)

AIDS 433 (23.1) 82 (26.7) 179 (20.1) 172 (25.5)

Unknown 161 (8.6) 30 (9.8) 79 (8.9) 52 (7.7)

Abbreviations: AIDS, acquired immunodeficiency syndrome; ART, antiretroviral therapy; BL, baseline; CD4, cluster of differentiation 4; CDC, centers 
for disease control and prevention; FIB4-Score, fibrosis-4 score; FU, follow-up; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IQR, 
interquartile range; MSM, men who have sex with men; PWIDs, people with injection drug use; RNA, ribonucleic acid.
aApplied upper limit of normal (ULN) for AST and ALT: 35 IU/L (females) and 50 IU/L (males). 
bOf HCV-RNA at BL >12 IU/mL. 
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during FU, MSM made up for 61.0% of all incident HCV infections 
(i.e. de-novo infections or reinfections) throughout the observation 
period.

3.7 | Severity of HCV-related liver disease at BL and 
at last FU (Figure 4A,B)

Among the 208 patients that presented with HCV viraemia at BL, 
ALT was available in 192 (92.3%) (Figure 4A). 36/192 (17.3%) showed 
an ALT level >2x sex-adjusted upper limit of normal as a marker of 
biochemical liver damage, while 101 (48.6%) had an ALT level within 
the normal range. After a FU of 7.4 years, ALT was evaluated in 182 
patients, the majority (n = 136; 70.0%) of which showed ALT levels 
within the normal range.

In all, 24/185 (11.5%) patients with an available FIB4-Score 
showed a FIB4 >3.25, indicating advanced liver fibrosis at BL, while 
in 106 (51%), significant liver fibrosis was ruled out based on a FIB4-
Score <1.45 (Figure 4B). At FU, 18/182 (9.9%) had FIB4-Score values 
indicating advanced liver fibrosis, while in 117 (64.3%), advanced 
liver fibrosis was ruled out.

Among the 101 patients with HCV clearance during FU, 92.1% 
finally showed an ALT level within the normal range and 72.3% 
showed a FIB4-Score <1.45, while only 43/81 (53.1%) and 44/81 
(54.3%) of the patients with persisting viraemia showed normal ALT 
and FIB4, respectively.

4  | DISCUSSION

The aim of this study was to assess temporal trends of HCV epi-
demiology in a Viennese cohort of HIV infected patients in order 
to inform future HCV elimination strategies and targeted HCV mi-
croelimination projects. Our study was performed at the largest 
Austrian HIV treatment institution and thus, most likely provides 
representative results for the Austrian population living with HIV. 
Patients were analysed according to the main suspected route of 
HIV acquisition as documented by in the standardized medical HIV 
records.

Overall, we observed a successful implementation of routine 
screening for HCV coinfection in our HIV+ cohort (n = 1806/1874; 
96.4%). While HIV+ PWIDs remain an important reservoir for HCV 
(anti-HCV seroprevalence 93.2% at BL and 90.3% at FU), we ob-
served a relevant increase in anti-HCV seroprevalence among MSM 
from 3.7% at BL to 6.5% at last FU. Importantly, 61.0% of all incident 
HCV diagnoses were recorded in MSM. Considering the fact that 
historically, HIV/HCV coinfection used to almost exclusively affect 
PWIDs,7,37-39 these findings mark an important change in HIV/HCV 
epidemiology in Austria and support previously published data, re-
porting an increasing HCV incidence in MSM that is likely driven by 
high-risk sex practices including chemsex.8-13 However, the potential 
use of intravenously injected drugs within our cohort of MSM re-
mains unclear as the available data are solely based on self-reported 
behaviour. The HCV transmission risk in MSM specifically related 

F I G U R E  2   HCV testing and prevalence 
in the HIV cohort by HIV transmission 
route. A, HIV transmission routes in the 
overall HIV cohort and in the HCV-RNA(+) 
cohort; B, HCV prevalence in HIV+ 
PWIDs; C, HCV prevalence in HIV+ MSM. 
BL, baseline; FU, follow-up; HCV, hepatitis 
C virus; HIV, human immunodeficiency 
virus; MSM, men who have sex with men; 
PWIDs, people who inject drugs; RNA, 
ribonucleic acid

(A)

(B) (C)
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to IDU versus high-risk sex practices should be assessed in future 
studies in order to provide more detailed data on these combined 
risk factors.

We observed an excellent compliance concerning the perfor-
mance of FU examinations after the diagnosis of HCV viraemia in 
MSM with a FU HCV-RNA PCR being available in 94.4% of all ini-
tially HCV-RNA(+) MSM. These observations highlight the potential 

to successfully link HIV+ MSM to HCV-specific care and treatment 
in order to achieve the WHO goal of eliminating hepatitis C in the 
subgroup of MSM.9

People who inject drugs with HCV-RNA(+) PCR at BL often 
showed persisting HCV viraemia at last FU. While 91.1% of PWIDs 
tested for HCV showed anti-HCV(+) at first examination, only 79.9% 
received a confirmatory HCV-RNA PCR test. Among our study pop-
ulation, one PWID presented with acute HCV infection at BL and 
showed persisting viraemia at FU. Although the overall test rate in 
our population was high, this goes in line with recently published 
findings from the EuroSIDA cohort, where in almost 20% of an-
ti-HCV(+) individuals no subsequent HCV-RNA PCR was performed 
and only a low proportion of HIV/HCV coinfected patients achieved 
SVR.40

While response to DAA treatment in HIV/HCV coinfected patients 
tended to be lower in the early DAA era,41 modern HCV DAA regimens 
yield SVR rates in HIV/HCV coinfected patients of >95%, and thus, 
HIV/HCV coinfected patients no longer represent a ‘difficult-to-cure’ 
patient population.23,24,26 We observed a response rate of 64.7% 

F I G U R E  3   Follow-up of the HIV cohort. A, FU of patients with 
HCV viraemia at BL; B, HCV infections during FU. BL, baseline; FU, 
follow-up; HCV, hepatitis C virus; HIV, human immunodeficiency 
virus; MSM, men who have sex with men; PWIDs, people who 
inject drugs; RNA, ribonucleic acid; SVR, sustained virological 
response

(A)

(B)

F I G U R E  4   Evaluation of biochemical liver damage and advanced 
fibrosis by ALT-levels and FIB4-Score in HIV+ patients with HCV 
viraemia at baseline. A, Proportion of Patients with elevated ALT at 
BL and FU; B, Proportion of Patients with elevated FIB4 at BL and 
FU. ALT, alanine aminotransferase (ULN <35 U/L (f); <50 U/L (m)); 
BL, baseline; FIB4, fibrosis-4 Score; FU, follow-up; HCV, hepatitis C 
virus; HIV, human immunodeficiency virus; RNA, ribonucleic acid; 
ULN, upper limit of normal
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(22/34) to PEGIFN-based treatment vs 87.5% (49/56) to DAA-based 
regimens in our study cohort. However, addressing barriers to treat-
ment and optimizing drug adherence remain essential in the popula-
tion of HIV/HCV coinfected individuals.23,26 Target-oriented strategies 
such as directly-observed DAA therapy in PWIDs on opioid substitu-
tion therapy proved to be effective and may help to overcome barriers 
and link this subgroup of patients to HCV treatment.14,42-45

Importantly, screening for HCV within at-risk populations needs 
to be enforced. According to European guidelines, people at high risk 
for HCV infection should be screened by anti-HCV serology at least 
once a year. These ‘key populations’ include HIV-infected patients as 
well as HIV-negative MSM, PWIDs, people in prisons, sex workers and 
transgender populations. Additionally, there are specific national rec-
ommendations in Austria including not only annual testing of key pop-
ulations but also systematic recall strategies.46 In high-risk populations, 
HCV-RNA PCR is recommended as a primary screening test to detect 
acute infection. Yet, despite those efforts, incompliance and poor ad-
herence remain the main reasons for lack of annual testing.

Among the 208 patients that initially presented with HCV viraemia, 
13/208 patients remained without a FU HCV-RNA PCR. While one pa-
tient died during the observation period, the other patients were lost 
to FU. Similarly, the rather low rate of HCV treatment-uptake (76/208; 
36.5%) and the high rate of persisting HCV viraemia (89/208; 42.8%) at 
last FU were partially attributed to loss to FU. Among the 89 patients 
with persisting HCV viraemia at FU, 10 received treatment during the 
observation period: 5/10 were treated with PEGIFN and 5/10 received 
DAA. Due to the retrospective character of the study, we cannot com-
pletely exclude that some of these 10 treated patients might have been 
re-infected as opposed to showing treatment failure.

One of the other 89 HCV viraemic patients was started on treat-
ment with DAA but had not finished treatment at the end of the 
observation period. The remaining 78/89 patients had not received 
HCV therapy at our institution by the end of the observation period. 
The main reason why HCV viraemic patients were not started on 
treatment was incompliance and poor adherence.

Overall, in this study we observed a reduction in anti-HCV(+) sero-
prevalence from 20.0% to 16.6% and a reduction in HCV viraemia from 
60.6% to 33.2% between BL and FU respectively indicating an effect 
of HCV screening and treatment in the Viennese HIV+ population.

Yet, our data emphasizes that linkage to care needs to be im-
proved among HIV+ patients: Overall, 132 patients showed HCV-
RNA(+) at FU, among which 23/132 (17.4%) deceased (according to 
medical history and the national death registry). The remaining 109 
HIV+ patients may still require HCV therapy. Since the termination 
of this study, interventions to increase linkage to care for HIV/HCV 
coinfected patients have been intensified in Vienna47 and future data 
analyses will assess the epidemiological impact of these HCV microe-
limination strategies. Furthermore, similar to the EuroSIDA report,40 
our observations are not limited to but also include time periods from 
the pre-DAA era. Since then, the reimbursement limitations for HCV 
DAA therapy was eliminated and modern pangenotypic DAA regi-
mens have been available, which will most likely impact HCV epide-
miology in Austria.

While this study is limited by the lack of a standardized HCV test-
ing protocol and some patients being lost to FU, our epidemiological 
results are essential for future HCV microelimination projects target-
ing the specific population of HIV+ individuals in Vienna and other 
parts of Austria. FU reports evaluating the successful implementation 
of pangenotypic DAA treatment for HCV will reveal their impact on 
the epidemiology of HCV coinfection in HIV+ individuals in Vienna.
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