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Key points 

Compared to people with HIV (PWH), PWH and Hepatitis C who reached sustained virological 
response (SVR):  

 Were not at higher risk of mortality.  

 Were at higher risk of non-AIDS non-liver cancer when SVR was reached after a direct 
acting antiviral treatment.  

 

ABSTRACT 

Objective: Hepatitis C Virus (HCV) co-infection is associated with increased morbidity and 
mortality in people with HIV (PWH). Sustained virological response (SVR) decreases the risk 
of HCV-associated morbidity. We compared mortality, risk of AIDS-defining events, and non-
AIDS non-liver (NANL) cancers between HCV co-infected PWH who reached SVR and mono-
infected PWH. 

Design:  Adult PWH from 21 cohorts in Europe and North America that collected HCV 
treatment data were eligible if they were HCV-free at time of ART initiation. 

Methods: Up to 10 mono-infected PWH were matched (on age, sex, date of ART start, HIV 
acquisition route, and being followed at the time of SVR) to each HCV co-infected PWH who 
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reached SVR. Cox models were used to estimate relative hazards (HR) of all-cause mortality, 
AIDS-defining events, and NANL cancers after adjustment.  

Results: Among 62,495 PWH, 2,756 acquired HCV, of whom 649 reached SVR. For 582 of 
these, ≥1 mono-infected PWH could be matched, producing a total of 5,062 mono-infected 
PWH. The estimated HRs comparing HCV co-infected PWH who reached SVR with mono-
infected PWH were 0.29 [95%CI 0.12-0.73] for mortality, 0.85 [0.42-1.74] for AIDS-defining 
events, and 1.21 [0.86-1.72] for NANL cancer.  

Conclusion: PWH who reached SVR a short time after HCV acquisition were not at higher risk 
of overall mortality compared to mono-infected PWH. However, the apparent higher risk of 
NANL cancers in HCV co-infected PWH who reached SVR after a DAA-based treatment 
compared to mono-infected PWH, though compatible with a null association, suggests a need 
for monitoring of those events following SVR.  

Keywords: HIV infection – Sustained virological response – Mortality – AIDS defining events 
– Non-AIDS non-liver cancer 
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INTRODUCTION 

Hepatitis C virus (HCV) co-infection is frequent in people with HIV (PWH) (1,2) and affects 
2.3 million PWH worldwide (3). The natural course of HCV-infection is affected by HIV co-
infection, with a faster progression of fibrosis (4,5), poorer response to anti-HCV treatment (1), 
and higher risk of morbidity and mortality (6,7). HCV co-infection in PWH leads to increased 
risk of hospitalizations (8), non-liver-related complications such as non-AIDS defining cancers 
(9,10), and mortality (11,12). Early administration of combination antiretroviral therapy (ART) 
and durable suppression of HIV replication have improved overall survival and delayed disease 
progression related to HIV and HCV (13). Nevertheless, liver-related mortality was an 
important cause of death in HIV patients in several studies (14,15), in particular because of 
hepatitis co-infection even after ART initiation (16,17).  

Direct acting antiviral (DAA) treatment for HCV infection became increasingly available from 
2014. DAAs are highly effective, with sustained virological response (SVR) in more than 95% 
of those treated irrespective of HIV (18,19). Several studies showed reductions in liver-related 
events (20,21), non-liver-related events (20), and overall mortality (22,23) after SVR induced 
by DAA or other types of HCV treatment. 
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Therefore, SVR has the potential to reduce or remove the excess risk of death in HCV co-
infected PWH. However, some studies including only people living with HCV have reported 
that, despite achieving SVR, an elevated risk of HCV-related events and mortality (21,24) 
remains. This is associated with cumulative deleterious effects of pre-existing liver fibrosis and 
long-lived inflammation, long-term untreated HCV viremia, as well as behavioral exposures 
tied to HCV acquisition, especially seen during the INF-era. We compared the risks of overall 
mortality, AIDS defining events, and non-AIDS defining non-liver-related (NANL) cancers 
between HCV co-infected PWH who reached SVR and matched mono-infected PWH with 
similar time since first starting ART. 

METHODS 

Population 

The Antiretroviral Therapy Cohort Collaboration (ART-CC) combines data from 21 HIV 
cohorts in Europe and North America. Eligible PWH were aged at least 16 years and started 
ART on at least three drugs without having previously taken antiretroviral therapy. All 
contributing cohorts have been approved to use their data for research by institutional review 
boards or ethics committees. Data are collected during the regular clinical follow-up scheduled 
for the participants using standardized methods (25). For this study we included PWH from 
cohorts providing measures of HCV co-infection, data on HCV treatment and HCV-RNA 
testing for participants who received HCV treatment regardless of the HCV treatment type (all-
oral DAA/INF-based). In order to be able to determine when PWH acquired HCV, PWH were 
excluded from the analysis if they had HCV or were missing data on HCV co-infection at the 
time of starting ART, or if they were from a cohort without data on HCV treatment or HIV 
acquisition route.  

Sustained virological response 

PWH who had started ART were defined to be HCV co-infected at the time of their first 
detectable HCV-RNA. SVR was defined as an undetectable HCV viral load 24 weeks after the 
end of an interferon-based treatment and 12 weeks after receiving a DAA-based treatment. The 
date of SVR was defined as 12 or 24 weeks after the end of the treatment for participants 
receiving DAA- or interferon-based treatment.  

Matching 

A maximum of 10 mono-infected PWH were matched to each HCV co-infected PWH who 
reached SVR. Mono-infected PWH from the same cohort were matched to HCV co-infected 
PWH on the basis of age (±2 years) and birth sex, date of ART initiation (±1 year), route of 
HIV acquisition, and being in follow-up at the time of SVR.  
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Outcomes 

The main outcome was all-cause mortality. Data on deaths were obtained through either linkage 
with vital statistics agencies and hospitals or through active follow-up and physician reports, 
depending on the cohort. Secondary outcomes were i) the occurrence of an AIDS defining 
event, defined according to Center for Disease Control and prevention criteria; ii) the 
occurrence of a NANL cancer, defined as the occurrence of any cancer which was not a Kaposi 
sarcoma, cervical cancer, Hodgkin lymphoma, or hepatocellular carcinoma (HCC). For each 
analysis of a specific event, people with prevalent events of interest were excluded. 

Statistical methods 

For HCV co-infected PWH who reached SVR, baseline was defined as their SVR date. For 
mono-infected PWH, baseline was defined as the date of SVR of the HCV co-infected PWH to 
whom they were matched. Follow-up continued until occurrence of the outcome, death, or last 
follow-up visit. Incidence rates of each event (with 95% confidence intervals (CI)) in mono-
infected PWH and HCV co-infected PWH who reached SVR were estimated using Poisson 
models. Hazard ratios comparing HCV co-infected PWH who achieved SVR with mono-
infected PWH were estimated using Cox models adjusted for age (in years) using restricted 
cubic splines with three knots located at the terciles of the values of age, calendar year of ART 
initiation, ART initiation types (2 nucleoside reverse transcriptase inhibitors (NRTI) + 1  non-
nucleoside reverse transcriptase inhibitor (NNRTI), 2NRTI + 1 protease inhibitor (PI), 2NRTI 
+ 1 integrase inhibitor (INI), and others), and CD4 count, birth sex, HIV acquisition route (men 
who have sex with men (MSM), person who injects drugs, heterosexual sex, other, or unknown) 
and detectable HIV-RNA viral load. Variables were measured in a three-month window before 
baseline. Baseline hazards were stratified by cohort. As SVR could be associated with different 
outcome risks depending on treatment type, in subgroup analyses we estimated mortality hazard 
ratios separately for HCV co-infected PWH who reached SVR after an interferon-based 
treatment and after a DAA treatment. To take into account the progressive impact of HCV on 
the risk of severe clinical outcome, a sensitivity analysis was implemented by stratifying for the 
time between the first HCV-seropositivity and the occurrence of SVR; HCV co-infected PWH 
with a time between first HCV seropositivity and SVR inferior or equal to 3 years (median 
value observed in the population), and those with a time superior to 3 years, along with their 
matched mono-infected PWH, were analyzed separately using the same methods as for the main 
analysis.  

RESULTS 

Study population 

Of 122,636 PWH included in the full ART-CC dataset, 13,825 were living with HCV at the 
time of ART initiation, 18,971 did not have data on HCV co-infection before ART initiation, 
14,243 were participants in a cohort without information on HCV treatment, and 13,102 did not 
have data on HIV acquisition routes. Among the 62,495 eligible PWH from 11 cohorts 
(AHIVCOS, Alberta, AMACS, Aquitaine, ATHENA, CoRIS, PISCIS, SHCS, UW, VACH 
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Vanderbilt), 2,756 became HCV co-infected after ART initiation, 984 received at least one 
HCV treatment and 649 (305 after interferon, 51 protease inhibitor, and 293 DAA) achieved 
SVR. Of these, 582 could be matched with at least one mono-infected PWH: a total of 5,062 
mono-infected PWH were included after matching (Figure 1). 

At baseline, the median ages in HCV co-infected PWH who achieved SVR and mono-infected 
PWH were 45.5 years [Interquartile range (IQR): 37.9; 51.3] and 45.2 years [IQR: 37.9; 50.8], 
respectively. Among both HCV co-infected and mono-infected PWH, most PWH were men: 
94.7% and 96.8%, respectively. In HCV co-infected PWH who achieved SVR, HIV acquisition 
route was more frequently through injecting drug use (11.0% vs 3.0%) and less frequently in 
MSM (79.0% vs 89.4%) compared to mono-infected PWH, despite matching. The median 
baseline CD4 count was lower in HCV co-infected PWH who achieved SVR (580 cells/mm3 
[399; 761]) than mono-infected PWH (640 cells/mm3 [480; 840]). ART were initiated between 
1999 and 2019, and most frequently between 2004 and 2007 (20.4% and 20.3%, respectively 
for HCV co-infected and mono-infected PWH) and between 2008 and 2011 (27.5% and 29.2%, 
respectively). The most frequent ART regimens were combinations of 2NRTIs + 1NNRTI 
(46.2% and 49.9%, respectively), 2 NRTIs + 1PI (39.0% and 34.7%, respectively) and 2 NRTIs 
and 1 integrase inhibitor (5.8% and 6.9%, respectively) (Table 1). 

Among HCV co-infected PWH who achieved SVR, the median time between ART initiation 
and first HCV seropositivity was 3.4 years [1.4; 6.7], and between HCV seropositivity and SVR 
2.0 years [1.3; 3.7]. Among those who reached SVR, 227 (39.0%) were treated by interferon, 
56 (9.6%) by protease inhibitors and 299 (51.4%) by DAA. Most SVR occurred from 2015 
onwards (49.0%).  

Among HCV co-infected PWH who achieved SVR, median follow-up between baseline and 
death or last follow-up was 3.1 years [2.0; 6.6] corresponding to 2,637.0 person-years. In 
matched mono-infected PWH, median follow-up was 3.0 years [2.0; 6.1], between baseline and 
death, HCV co-infection, or last follow-up, corresponding to 21,684.3 person-years of follow-
up.  

Mortality 

Overall, there were 7 deaths from any cause in HCV co-infected PWH who achieved SVR and 
113 deaths in mono-infected PWH. The incidence of all-cause mortality was lower in HCV co-
infected PWH who reached SVR (2.7 per 1000 person-years [95% CI 1.1; 5.5] than in mono-
infected PWH (5.2 per 1000 person-years [4.3; 6.3]) (Table 2, Figure 2). After adjustment, the 
estimated hazard ratio (HR) for overall mortality was 0.29 [0.11; 0.74] (Table 3) comparing 
HCV co-infected PWH who achieved SVR to mono-infected PWH. The estimated mortality 
HR in HCV co-infected PWH who achieved SVR after interferon-based treatment, compared 
to mono-infected PWH, was 0.26 [0.09; 0.73]. The corresponding HR after DAA treatment was 
0.44 [0.06; 3.39]. In participants who reached SVR less than 3 years after the first HCV-
seropositivity, the estimated mortality HR was similar to the one of the main analysis. In 
participants who reached SVR more than 3 years after the first HCV-seropositivity the 
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association between SVR and mortality could not be estimated due to the low number of events.  
(Table 3).  

AIDS defining events 

After excluding people with an AIDS-defining event at or before baseline, 582 HCV co-infected 
PWH who achieved SVR and 4,695 mono-infected PWH were included. There were 9 AIDS-
defining events (incidence per 1000 person-years 9 [95% CI 1.8; 7.4] in HCV co-infected PWH 
who achieved SVR) and 101 AIDS-defining events (incidence per 1000 person-years 5.1 [4.2; 
6.3] in mono-infected PWH) (Table 2, Figure 2). The HR for AIDS-defining events was 0.85 
[0.42; 1.74] comparing HCV co-infected PWH who achieved SVR to mono-infected PWH 
(Table 3). The corresponding HRs for AIDS-defining events after interferon-based and DAA 
treatment were 0.85 [0.37; 1.92] and 0.59 [0.10; 3.48] respectively. The AIDS-defining HRs of 
SVR were 1.12 [0.40; 3.15] and 0.65 [0.23; 1.87] in participants who reached SVR less than 3 
years, and more than 3 years, after the first HCV-seropositivity, respectively (Table 3).  

Non-AIDS defining non-liver-related cancers 

After excluding people with a NANL cancer history, 579 HCV co-infected PWH who achieved 
SVR and 4,748 mono-infected PWH were included. There were 38 NANL cancers among HCV 
co-infected PWH who achieved SVR and 295 among mono-infected PWH. In both populations, 
anal cancers were the main observed NANL cancers, with 33 (86.8%) and 217 (73.6%) cancers 
observed, respectively. In PWH and HCV, colon-rectal cancers were the second most observed 
cancers (5.3%). For other types of cancers, a maximum of one cancer was reported. In mono-
infected PWH, the other most observed cancers were prostate cancers (3.7%), Hodgkin’s 
lymphoma (3.4%), and lung cancers (3.1%). NANL cancer incidence was similar in PWH post-
SVR (15.4 per 1000 person-years [10.9; 21.2]) and mono-infected PWH (14.9 per 1000 person-
years [13.2; 16.7]) (Table 2, Figure 2). After adjustment, the HR of NANL cancers was 1.21 
[0.86; 1.72] comparing HCV co-infected PWH who achieved SVR to mono-infected PWH 
(Table 3). The corresponding HRs of NANL cancers by treatment type were 1.05 [0.67; 1.63] 
and 1.62 [0.91; 2.89] for interferon-based and DAA treatment, respectively. The NANL cancers 
HRs of SVR were 1.14 [0.67; 1.94] and 1.28 [0.81; 2.03] in participants who reached SVR less 
than 3 years, and more than 3 years, after the first HCV-seropositivity, respectively (Table 3).  

DISCUSSION 

Among PWH on ART, compared to PWH mono-infected, HCV co-infected PWH who reached 
SVR had lower incidences of overall mortality and similar incidence of AIDS-defining events 
and NANL cancer, when matched on age, birth sex, and time since ART initiation. After 
adjustment, lower risk of overall mortality was observed in HCV co-infected PWH who reached 
SVR compared to mono-infected PWH. This lower risk was mainly observed in HCV co-
infected PWH who reached SVR after an interferon-based treatment. HCV co-infected PWH 
who reached SVR after a DAA treatment seemed to be at higher risk of NANL cancer than 
mono-infected PWH. When stratifying on the time between first HCV-serology and SVR, to 

Copyright © 2023 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. 

D
ow

nloaded from
 http://journals.lw

w
.com

/aidsonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
y

w
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 05/19/2023



ACCEPTED

take into account the progressive impact of HCV-infection on the risk of outcomes, the results 
were similar.  

To our knowledge no other studies have compared the risk of overall mortality, AIDS defining 
events, and NANL cancers, between HCV co-infected PWH, who reached SVR, and mono-
infected PWH never infected by HCV who had the same time of ART exposure. We observed 
a lower risk of overall mortality in HCV co-infected PWH who reached SVR compared to 
mono-infected PWH. This result is contrary to previous literature, which found that, despite 
SVR decreasing the risk of mortality in people with HCV, they still had a non-negligible risk 
of mortality compare to the general population, especially among people with cirrhosis (21,24). 
However, in this study we included only PWH without HCV at baseline, who got infected 
during clinical follow-up. Therefore, time between HCV acquisition and SVR is short (median 
2.0 years [1.3; 3.7]). In the previous studies, PWH were with HCV for much longer times and 
therefore had higher liver damage at anti-HCV treatment than in our study. This could explain 
the discordant results. However, when stratifying the analysis on the time between the first 
HCV-serology and SVR (+/- 3 years), associations were similar to those of the main analysis.  
In addition, the selection of PWH who reached SVR and who were probably in better health 
than the overall population of PWH living with HCV could have led to these results, particularly 
for SVR before the DAA era. Indeed, DAAs are now recommended for all people without 
contraindication and are associated with high SVR rates in all subpopulations, but this was not 
the case for interferon-based treatment. In particular, these treatments were not recommended 
and induced low SVR rates in people with advanced fibrosis stage (26,27). Fibrosis stage and 
cirrhosis are the main factors reflecting HCV disease evolution and are important risk factors 
of mortality in this population (1). As many of those who reached SVR received interferon-
based treatment, and they had longer follow-up than those who reached SVR after a DAA 
treatment, that could have induced selection of an SVR population in better health and thus at 
lower risk of mortality. 

The risk of AIDS-defining events was similar in HCV co-infected PWH who reached SVR 
compared to PWH who never had HCV. In the literature, some studies found HCV to be 
associated with a lower immunological and virological restoration after ART (28,29) whereas 
others did not estimate any association (30,31). However, even in those concluding a harmful 
effect of HCV co-infection on the course of HIV infection, it seems to disappear over time 
(32,33). In addition, in HIV elite controllers, HCV co-infection was associated with the risk of 
non-HIV related complications but not with the progression of HIV disease (34). SVR did not 
seem to impact the progression of HIV disease either (35).  

Finally, when restricting the population to PWH with HCV co-infection who received a DAA 
treatment and their matched mono-infected PWH we observed a higher risk of NANL cancer 
in HCV co-infected PWH compared to mono-infected PWH, despite a large confidence 
interval. Due to chronic inflammation and other mechanisms, HCV co-infection is associated 
with an increased risk of several non-liver-related cancers (36). It is possible that, for people 
that had HCV for a long time, SVR did not reduce the risk induced by previous long duration 
of HCV, as the development of cancer is a long-term mechanism. In people with HCV, some 
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studies identified that SVR was associated with a decreased risk of non-liver-related cancers 
(37,38). However, in a study of HCV co-infected PWH, Mocroft et al. did not observe 
differences in the risk of NANL cancers between people with and cured-of HCV (39).  

This study has several limitations. First, due to the adverse effects of earlier HCV treatments, 
i.e., interferon-based treatments and the different rates of HCV-cure according to the 
characteristics of patients, HCV co-infected PWH reaching SVR might represent a select 
population among HCV co-infected PWH. Indeed, interferon-based treatment were 
contraindicated and less effective in participants with cirrhosis (26,27), and were not 
recommended in person with injecting drug use in a first time (40). Advanced fibrosis and 
cirrhosis are the main factors related to liver-related events and to overall mortality in people 
living with HCV with or without SVR (1). Thus, our results may need to be confirmed in a 
population exclusively cured by DAA-based treatments. Second, data on liver disease were 
frequently missing, especially in mono-infected PWH. Consequently, it was not possible to 
quantify and take into account these differences in the models. Finally, due to their co-infection 
with HCV, this group could have a closer follow-up than mono-infected PWH. The closer 
follow-up could have led not only to a better management of their HIV infection and thus to a 
decreased risk of complications, but also to an earlier diagnosis of AIDS defining events and of 
NANL cancers and artificially increased the difference between mono-infected PWH and HCV 
co-infected PWH who reached SVR. 

This study has also several strengths. As the ART-CC collaboration collected data from PWH 
who initiated ART treatment from 1996, there was substantial follow-up time, which allowed 
us to observe a large number of events. The matching on age, sex, and time since ART initiation 
made the two considered populations more comparable. HCV co-infected PWH who reached 
SVR and mono-infected PWH are difficult to compare due to the differences between them, 
especially concerning the route of acquisition, and missing date of HCV infection. This is why 
we chose to include people without HCV at time of ART initiation. The first positive HCV 
serology was thus observed during follow-up and should be close to the date of HCV co-
infection as the HIV population is frequently followed up whilst on ART.  

To conclude, when compared to mono-infected PWH, PWH with HCV co-infection for a short 
time and who reached SVR, whatever the treatment generation, were at lower risk of overall 
mortality. Nevertheless, participants who reached SVR after a DAA-based treatment still 
exhibited a higher risk of NANL cancer after SVR despite an important incertitude in the 
estimate with a large confidence interval. Treatment guidelines and the limited efficacy of pre-
DAA HCV treatments could have resulted in a selection of the SVR population and therefore 
artificially decreased the risk of events in the SVR population. A study comparing HIV mono-
infected participants and HCV-cured participants following highly effective DAA treatment 
could overcome this issue. 
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Figure 1. Flow-chart of the participants from the ART-CC collaboration 

 

Copyright © 2023 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. 

D
ow

nloaded from
 http://journals.lw

w
.com

/aidsonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
y

w
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 05/19/2023



ACCEPTED

�
 
  

Copyright © 2023 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. 

D
ow

nloaded from
 http://journals.lw

w
.com

/aidsonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
y

w
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 05/19/2023



ACCEPTED

Figure 2. Cumulative probabilities of overall mortality, AIDS defining events and non-AIDS 
non-liver-related cancers according to the SVR status in participants from the ART-CC 
collaboration 
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Table 1. Characteristics at baseline in participants from the ART-CC collaboration according 
to the sustained virological response status 

 
HCV co-infected PWH who achieved 

SVR (n = 582) 
Mono-infected PWH                 (n = 

5,062) 

Characteristics N Median [IQR] or n (%) N Median [IQR] or n (%)

Age (years) 582 45.5 [37.9; 51.3] 5,062 45.2 [37.9; 50.8] 

Women 582 31 (5.3%) 5,062 162 (3.2%) 

Alcohol consumption 147 112 (76.2%) 1,476 1,140 (76.2%) 

Tobacco consumption 474 232 (48.9%) 3,979 1,992 (50.1%) 

HIV acquisition routes 582  5,062  

      Homo/bisexual sex  460 (79.0%)  4,524 (89.4%) 

      Injecting drug use  64 (11.0%)  152 (3.0%) 

      Heterosexual sex  47 (8.1%)  364 (7.2%) 

      Other  2 (0.3%)  2 (0.0%) 

      Unknown  9 (1.5%)  20 (0.4%) 

ART initiation year 582  5,062  

      1996-1999  88 (15.1%)  666 (13.2%) 

      2000-2003  95 (16.3%)  722 (14.3%) 

      2004-2007  119 (20.4%)  1,028 (20.3%) 

      2008-2011  160 (27.5%)  1,479 (29.2%) 

      2012-2015  109 (18.7%)  1,060 (20.9%) 

      2016-2019  11 (1.9%)  107 (2.1%) 

ART regimens 582  5,062  

      2NRTI + 1NNRTI  269 (46.2%)  2,528 (49.9%) 

      2NRTI + 1PI  227 (39.0%)  1,755 (34.7%) 

      2NRTI + 1INI  34 (5.8%)  350 (6.9%) 

      Others  52 (8.9%)  429 (8.5%) 

CD4 (cells/mm3) 582 580 [399; 840] 5,062 640 [480; 840] 

      < 50  0 (0.0%)  12 (0.2%) 

      50-99  2 (0.3%)  24 (0.5%) 

      100-199  19 (3.3%)  91 (1.8%) 

      200-349   71 (12.2%)  355 (7.0%) 

      350-499  122 (21.0%)  749 (14.8%) 

      ≥ 500  330 (58.1%)  3,318 (65.5%) 

AIDS£ stage 582 0 (0.0%) 5,062 367 (7.3%) 
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HCV co-infected PWH who achieved 

SVR (n = 582) 
Mono-infected PWH                 (n = 

5,062) 

Characteristics N Median [IQR] or n (%) N Median [IQR] or n (%)

FIB-4 426 1.1 [0.8; 1.6] 2,6852 0.9 [0.7; 1.2] 

      < 1.45  305 (71.6%)  2,281 (84.9%) 

      1.45; 3.25  112 (26.3%)  379 (14.1%) 

      ≥ 3.25  29 (6.8%)  25 (0.9%) 

AST (IU/L) 464 27.0 [22.0; 33.0] 2,833 26.0 [21.0; 32.0] 

ALT (IU/L) 485 23.7 [18.0; 32.0] 3,977 28.0 [21.0; 38.0] 

Platelets (109/L) 471 214 [177; 259] 3,654 230 [198; 267] 

HCV treatment 582  -  

      Interferon  227 (39.0%)  - 

      PI  56 (9.6%)  - 

      DAA  299 (51.4%)  - 

SVR year 582  -  

      2000-2003  7 (1.2%)  - 

      2004-2007  27 (4.6%)  - 

      2008-2011  104 (17.9%)  - 

      2012-2015  159 (27.3%)  - 

      2016-2019  285 (49.0%)  - 

HCV: Hepatitis C virus, PWH: People with HIV, ART: Antiretroviral therapy, IQR: Interquartile range, NRTI: 
Nucleotide reverse transcriptase inhibitor, NNRTI: Non nucleotide transcriptase inhibitor, PI: Protease inhibitor, 
INI: Integrase inhibitor, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, DAA: Direct acting 
antiviral  

 

Table 2. Incidence of overall mortality, AIDS defining events and non-liver-related non-
AIDS defining cancers according to SVR status in participants from the ART-CC 
collaboration 

 Overall mortality AIDS events NANL cancers 

Population Inc  95% CI Inc 95% CI Inc 95% CI 

HIV mono-infected  5.2 [4.3; 6.3] 5.1 [4.2; 6.3] 14.9 [13.2; 16.7] 

SVR participants  2.7 [1.1; 5.5] 3.9 [1.8; 7.4] 15.4 [10.9; 21.2]  

HCV: Hepatitis C virus, SVR: Sustained virological response, Inc: Incidence for 1000 Persons-Years, 95% CI: 
Confidence interval at 95%, NANL: Non-acquired immunodeficiency virus syndrome defining non-liver-related 
cancers 
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Table 3. Comparison of HIV/HCV co-infected with HIV mono-infected participants after SVR 
for the risk of overall mortality, AIDS defining events and non-AIDS non-liver-related cancers 
in participants from the ART-CC collaboration 

 Overall mortality AIDS defining 
events 

NANL cancers 

Population HR [95% CI]* HR [95% CI]* HR [95% CI]* 

Overall    

HIV mono-infected ref ref ref 

SVR 0.29 [0.11; 0.74] 0.85 [0.42; 1.74] 1.22 [0.86; 1.72] 

SVR after an INF-based treatment    

HIV mono-infected ref ref ref 

SVR 0.26 [0.09; 0.73] 0.85 [0.37; 1.92] 1.05 [0.67; 1.63] 

SVR after a DAA based treatment    

HIV mono-infected ref ref ref 

SVR 0.44 [0.06; 3.39] 0.59 [0.10; 3.48] 1.62 [0.91; 2.89] 

SVR ≤ 3 years after first HCV-seropositivity    

HIV mono-infected ref ref ref 

SVR 0.29 [0.09; 0.99] 1.12 [0.40; 3.15] 1.14 [0.67; 1.94] 

SVR > 3 years after first HCV-seropositivity    

HIV mono-infected ref ref ref 

SVR - 0.65 [0.23; 1.87] 1.28 [0.81; 2.03] 

SVR: Sustained virological response, HR: Hazards ratio, 95% CI: Confidence interval at 95%, 
NANL: Non-acquired immunodeficiency virus syndrome defining non-liver-related cancers 

* Adjusted for age (in years) using restricted cubic splines with three knots located at the terciles 
of the values of age, calendar year of ART initiation, ART type, and CD4 count, birth sex, HIV 
acquisition route (men who have sex with men (MSM), person who injects drugs, heterosexual 
sex, other, or unknown) and detectable HIV-RNA viral load 
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