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ABSTRACT (max 250 word, ora 318)

Objectives: Aim of the study was to analyze the variation of
HCV prevalence and genotype distribution and their
determinants in people with HIV who entered care between
1997 and 2015.

Methods: HIV-infected patients enrolled in ICONA who were
tested for the HCV-Antibody (HCV-Ab) were included. We
analyzed distribution of HCV-Ab positivity and HCV genotype
during the calendar period of enrollment and HBsAg-/HBcAb+
status in HCV-Ab+ and investigated their determinants.
Results: Overall 3,407/12,135 (28%) of HIV-infected patients
were HCV-Ab+; 9,134/12,135 (75%) were males, 1,841/12,135
(15%) had AIDS, 2,748/12,135 (23%) had a history of injecting
drug use (IDU), 735/12,135 (6%) were HBsAg+ and
10,375/12,135 (84%) were ltalian-born. Among patients whose
HCV genotype was known, 668/1,359 (49%) had genotype 1
(435/1,359; 32% 1la, 172/1,359; 12.7% 1b), 488/1,359 (36%)
genotype 3, 146/1,359 (10.8)% genotype 4 and 46/1,359 (3.4%)
genotype 2. Among patients with HCV-Ab+ status and known
HBCcAD status, 764/1,249 (63%) were HBsAg-/HBcAb+ with
the highest prevalence in IDU (68%, 559/819).

The prevalence of HCV infection decreased from 49.2%
(2,565/5,217) between 1997 and 2002 to 10.2% (556/5,466)
between 2009 and 2015. The relative frequency of genotype 1a

increased from 29% (264/911) to 43% (129/300), whereas



genotype 3 decreased from 38.5% (351/911) to 27% (81/300).
Independent predictors of HCV-Ab+ status were being female
(AOR 1.23, Cl 95% 1.04-1.50, p=0.01), risk category (vs IDU:
MSM AOR 0.01, 0.01-0.01, p<0.001; heterosexual contacts
AOR 0.01, 0.01-0.01, p<0.001; other/unknown AOR 0.02,
0.01-0.02, p<0.001), geographic area (vs being cared for HIV
in Northern Italy: Center AOR 0.85, 0.73-0.98, p<0.001), being
born in Italy (AOR 1.44, 1.16-1.80, p=0.001) and being
enrolled in less recent calendar years (vs 1997-2002: 2009-
2015 AOR 0.23, 0.19-0.27, p<0.001; 2003-2008 AOR 0.49,
0.41-0.61, p<0.001).

Conclusions: In lItaly, the prevalence of HCV infection has
significantly declined in more recent calendar years in HIV-
infected patients. After adjusting for risk factors and calendar
year of enrollment, HCV co-

infection is more frequent in female and in natives.



Introduction

Globally, more than 150 million people are infected
with HCV and due to their overlapping routes of
acquisition, the burden of HIV and HCV co-infection
Is estimated to affect ~2 million people worldwide
[1]. Odds of HCV infection are six times higher in
HIV-infected patients: overall prevalence of HCV co-
infection in HIV-positive individuals is 2.4% (IQR
0.8-5.8), 4.0% (1.2-8.4) in pregnant women or
heterosexually exposed individuals, 6.4% (3.2-10.0)
in men who have sex with men (MSM) and 82.4%
(55.2-88.5) in current or previous injecting drug users
(IDU) [2]. The HCV/HIV co-infected population is at
higher risk of progression to advanced liver disease
and cirrhosis and of developing liver-related
complications than HCV monoinfected patients [3-5].
International expert panels recommend that treating
HCV should be a priority in all HIV-infected patients
because of the accelerated risk of progression to liver
fibrosis and the increased risk of HCV transmission in

this population [7, 17-21].



The recent introduction of oral HCV direct-acting
antivirals (DAAS) to treat chronic HCV infection has
increased virological efficacy enormously, has greatly
simplified regimens and has improved tolerability and
outcomes, with few side effects and fewer drug-drug
interactions in comparison with the interferon therapy
era (6-10).

Because DAAs directly target HCV non-structural
proteins (NS3/4A protease, NS5B polymerase, and
NS5A replication complex), oral combination drugs
have reduced the negative impact of host factors (e.g
race/ethnicity, body mass index, IL28B genotype and
HIV co-infection) on the likelihood of curing HCV.
Data from trials and from clinical practice result in
similar HCV cure rates in HIV-infected and HIV-
uninfected patients. This supports the hypothesis that
coinfection with HIV will not impair HCV cure rates
with new regimens [16]. Eradication of chronic HCV
infection in HIV-infected patients has been associated
with significantly reduced morbidity and mortality
related to hepatic complications, similar to what

occurs in HCV monoinfected patients [11-15].



Due to the specific target of antiviral drugs and to
high viral variability, the virological efficacy of DAAs
Is strongly influenced by the viral genotype [19-20].
Data from the multicenter MASTER cohort show a
steady reduction of the prevalence of HCV co-
infection in HIV-infected patients in ltaly between
1985-88 and 2010-13 [22].

Little is known about the longitudinal evolution of
HCV prevalence and the HCV genotype distribution
among HIV-infected patients entering care in Italy.
Aims of this study were to analyze the variation of
HCV prevalence and genotype distribution in HIV-
infected patients who enterd care between 1997 and
2015 and their determinants in a representative

national cohort of HIV-infected patients.

Materials and Methods

We selected all patients who were tested for HCV
antibodies (HCV-Ab) from the ICONA Foundation
cohort study; this is a national Italian multicenter
prospective cohort that enrolls adult HIV-infected

individuals naive for antiretroviral therapy who enter



care in 81 centers. The study protocol was approved
by the local Ethics Committees at each study center;
written informed consent was obtained from all
patients prior to their participation.

We analyzed HCV-Ab and HCV genotype prevalence
over a calendar period of enrollment and tested their
association with epidemiological and demographic
factors. We also evaluated the prevalence of HBsAg+
and of HBsAg-/HBcAb+ status in HCV-Ab+
individuals according to risk factor for HIV infection.
Descriptive statistics were used to describe patients’
baseline (i.e. time of enrollment in the cohort)
demographic and virological patients characteristics.
Differences between HIV-infected and HIV/HCV co-
infected patients among patients with different risk
factors were assessed using the Mann-Whitney or Chi-
square test, as appropriate. A linear-by-linear
association chi-square test was used to analyze the
prevalence of HCV Ab positive status according to
calendar period in the different risk categories for HIV
infection (Tab.1). Correlates of HCV-Ab positive

status and of the presence of specific HCV genotypes



were tested using univariable and multivariable
logistic regression with forward stepwise conditional
selection. The following factors were analyzed:
gender, age, risk category (IDU, heterosexual
contacts, other/unknown), geographic area of Italy
(North, Center and South/Islands), nationality,
calendar period of enroliment (1997-2002, 2003-2008,
2009-2015), HBsAQg positivity.

The multivariable models included co-variates that
showed a significant association (p<0.05) in the
univariable analysis.

All analyses were performed using the SPSS software

package (version 21; IBM, Chicago, IL, USA).

Results

Overall patients characteristics at enrollment and
their HCV and HBYV infections status.

Of the 12,135 HIV-infected patients, 3,407 (28%)
were HCV-Ab+ and 735 (6%) were HBsAg+.

The main baseline characteristics of the study
population, overall and divided by HCV-ADb status, are

summarized in Table 1. Most were males, who were



enrolled shortly after their HIV diagnosis, their most
frequent risk factor was a history of injecting drug use
(IDU) and few patients had AIDS. Most of the
patients were Italian and were being treated in
Northern of Italy.

Of the 1,359 with a known HCV genotype, 49.2%
carried genotype 1 (32% 1la, 12.7% 1b, 4.5% not
specified), 35.9% genotype 3, 10.7% genotype 4,
3.4% genotype 2 and 0.8% mixed genotypes (Fig.1).
Of the 735 HBsAg+ patients, most were heterosexual
(243, 34%), 214 (29%) were IDUs , 238 (32%) were
MSM, 40 (5%) had other/unknown risk factors for
HIV infection.

Of the 3,228 HCV-Ab positive patients with known
HBsAg status 261 (8.1%) were HBsAg+ and had a
higher prevalence than among HCV-Ab negatives
(5.7%, p<0.001). With regard to risk factor,
HBsAg+/HCV-Ab+ were 192/2,393 (8%) in IDUs,
25/285 (8.8%) in MSM, 30/455 (6.6%) in
heterosexuals and 14/95 (14.7%) had other/unknown
risk factors for HIV (Fig.1a Supplementary).

Of the 1,249 patients with HCV-Ab positive status

10



and known HBCcAD status, 764 (63%) were HBsAg-
/HBcAb+, with the highest prevalence among IDU

(68%) (Fig.1b. Supplementary).

Evolution of HCV antibody status over calendar years
and associated factors.

The prevalence of HCV-Ab positive status decreased
progressively from 1997-2002 to 2009-2015 (Fig.2).
An analysis of the prevalence trend over calendar
years according to risk factor for HIV infection
showed a clear decrease in HCV-Ab positive status in
every group (Fig.3 and Tab.1 Suppl). Overall HCV-
Ab positive status was detected in 2,502/2,748 (91%)
patients who reported IDU: 1,927 out of 2,124
(90.7%) males and 575 out of 624 (92.1%) females
reporting who reported IDU (p=0.27) and in
494/4,564 (10.8%) patients who reported heterosexual
contacts: 228 out of 2,375 (9.6%) males and 266 of
2,189 (12.2%) females (p=0.0056).

Among males the proportion of HCV-Ab positive
patients with decreased from 51.9% during 1997-2002

to 19.3% during 2003-2008 to 9.9% during 2009-
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2015, while among females it decreased from 42.8%
during 1997-2002 to 20.9% during 2003-2008 to
11.3% during 2009-2015. Notably, among HIV-
infected patients with heterosexual contacts and
injecting drug use as risk factors for HIV acquisition,
HCV-Ab prevalence was slightly higher among
females compared to males in every calendar group,
except for injecting drug users in the earliest period,
where identical prevalence between genders emerged.
Univariable and multivariable logistic regression
analyses that show factors associated with HCV-Ab
positive status are summarized in Table 2.
Independent predictors of HCV-Ab+ status were
being female, IDU, undergoing care in Northern Italy,
born in Italy and being enrolled in less recent calendar
years (Tab. 2). Female sex remained independently
associated even in an additional model that excluded
MSM (adjusted odds ratio, AOR of females vs males
1.19, 95% CI 1.01-1.40 p=0.033) (Tab.2 Suppl).
Evolution of HCV genotypes over calendar years and
associated factors

During the same calendar time, the relative frequency

12



of genotype 1 (including 1a, 1b and samples without
an assigned subtype) increased from 45.8% to 59.3%,
whereas genotype 3 decreased from 38.5% to 27%
(Fig.1). In particular, the relative increase of total
genotype 1 prevalence was completely attributable to
the increase of genotype 1la, whereas the relative
prevalence of genotype 1b remained lower and stable
over time. Genotype 4 prevalence remained stable and
genotype 2 showed a stable low frequency over time.
Factors independently associated with being infected
with HCV genotype 1a were: younger age (+10 years,
AOR, 0.70, 95% CI 0.58-0.84), being MSM (vs IDU,
AOR 1.89, 1.21-2.94), geographical location (Central
vs Northern Italy, AOR 0.74, 0.55-1.00), and being
enrolled in a more recent calendar period (2009-2015
vs 1997-2002, AOR 2.33, 1.68-3.23). Factors
associated with genotype 3 infection were being IDU
(MSM vs IDU, AOR 0.45, 0.28-0.72) and being
enrolled in a less recent calendar period (2009-2015

vs 1997-2002, AOR 0.67, 0.50-0.90).
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Discussion

As few data are available regarding the longitudinal
evolution of HCV prevalence and HCV genotype
distribution in HIV-infected patients entering care in
Italy, in this retrospective study we investigated the
declining trends in prevalence of HCV positive
antibody status in HIV infected patients over two
decades in a large, representative cohort in Italy and a
change in the prevalent HCV genotypes. Adjusting for
risk factors and calendar year of enrollment, HCV
infection in HIV-infected
patients is more frequent in females and in native
Italians.

The prevalence of HCV-Ab positive status in patients
entering in care showed a consistent steep decline that
ranged from over 50% at the end of the *90s to about
10% at the beginning of the last decade. This
observation is in line with reports from the Italian
MASTER cohort, which showed a similar decline but
with the follow-up ending in 2013 and reported HCV-
Ab prevalence during the follow-up and not at cohort

entry as in our study [22]. We also extended this
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observation by analyzing the factors associated with
HCV-ADb prevalence changes over calendar years. The
observed decline was only partially explained by
changes in the prevalence of the modality of HIV
transmission observed in the country over this period.
Indeed, IDU, the most frequent modality of
transmission of HIV in Italy in the early years of the
epidemic and which showed the highest prevalence of
positive HCV antibodies, was much less represented
in more recently HIV-infected patients. The observed
HCV antibody prevalence decline in more recent
calendar years, however, was independent of risk
factor for HIV infection, as shown by a multivariable
analysis which adjusted for this and other potential
confounders. In line with this, the HCV antibody
prevalence decline was observed in all transmission
risk groups, including IDU, possibly because of
reduced circulation of HCV in the HIV-infected
population and/or of changes in behavioral risk
factors. Interestingly, female HIV-infected patients
showed a trend towards a higher prevalence of HCV-

antibody positive status in more recently diagnosed
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HIV cohorts and a significantly higher prevalence in
the heterosexual transmission risk group. More
importantly, female sex was a factor associated with
positive HCV antibody status independently of
modality of HIV transmission and other potential
confounders. Although this unique observation
requires confirmation in other cohort studies, it
suggests that females with HIV infection may be
infected with HCV more easily and thus require
specific attention and intervention as a particularly
vulnerable population for this co-infection. Finally,
we observed a significantly higher prevalence of
HBsAg-/HBcADb+ status, a condition that indicates
prior HBV exposure, in HCV-Ab+ HIV-infected
patients who reported IDU as compared to the other
risk groups, indicating the higher exposure and
acquisition risk for both hepatitis co-infections in this
particularly vulnerable population.

HCV genotypes are associated with liver disease
prognosis as well as with response to DAA therapy
[23-24]. Historically, the prevalence of genotypes in

HIV/HCV co-infected populations in Italy is peculiar,
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with a higher prevalence of genotypes la and 3 as
compared to HCV mono-infected individuals [25].
Here we describe trends over calendar years of HCV
genotypes in the HIV-infected population entering
care and we observed a relative increase in genotype
la and a decrease in genotype 3. Both changes over
calendar time were confirmed by multivariable
analysis. While HCV genotype 3 infection was largely
associated with IDU, which largely confirms previous
observations [26-27], genotype la co-infection was
more prevalent in the younger population and in
MSM. This suggests that these populations may have
driven the more recent HCV infections in HIV-
infected patients in Italy and that they should be the
target for preventative interventions.

The overall picture of this observational study is
positive findings, with a relevant decline in HCV
antibody prevalence in HIV-infected patients who
have entered care in Italy more recently and a
significant relative decline in infections with HCV
genotype 3, which is associated with a greater liver

morbidity and with lower response rates to modern
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DAA therapies [26-27]. However, the higher HCV
exposure in female patients and the increase in HCV
infections with genotype la which is associated with
MSM transmission mode and younger age suggests
that the HCV co-infection in HIV-infected patients in
Italy has more recently shifted from an epidemics
largely driven by IDU to one prevalently driven by
sexual transmission, as observed in Northern
European countries [28].

This study has several limitations. We analyzed the
trend in HCV exposure as defined by HCV antibody
status but were unable to determine the trend in active
HCV co-infection status because we lacked
information on plasma HCV RNA for a significant
number of patients. However, the fraction of HCV
RNA positivity in HCV-Ab positive HIV-infected
patients is around 75-85% and there is no reason to
believe that it should have changed over time. The
proportion of HIV-infected patients successfully
treated for HCV in the ICONA cohort before 2015
was minimal, moreover treatment was generally

undertaken after entering into HIV care, which in
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most cases corresponds to enrollment in the cohort.
Therefore, the observed, major decline in HCV-Ab
positivity over calendar years largely reflects a decline
in active HCV co-infection status. Moreover, HCV
genotyping was only available for a subset (about
40%) of HCV-Ab positive individuals. However the
fraction of genotyped HCV-positive individuals
remained stable over time (not shown).

The strengths of this study are the size of the
population analyzed, the national representativeness
of this prospective cohort, the inclusion of patients
entering into HIV care and the large time span, almost
two decades analyzed.

The efficacy of current hepatitis C therapy with DAA
in HIV/HCV-coinfected patients largely depends on
HCV genotype. In the era of highly effective DAA
therapies, continuous surveillance of HCV co-
infection in newly diagnosed HIV-infected
individuals, of incident HCV infections in persons
already in care, of HCV genotype distribution and
correlated risk factors is necessary to eradicate HCV

in this vulnerable population.

19



ICONA foundation is sponsored by unrestricted grants
of Bristol Myers Squibb, Gilead, Janssen, Merck

Sharpe and Dohme and ViiV ltaly.

We aknowledge Prof Claire Montagna for revision of

text.

Transparency declaration

Dr. Rossetti has nothing to disclose.

BR designed the study, wrote the first draft of the
manuscript, also performing the appropriate literature
search.

FB, AT, ACL performed the statistical analyses.

FC, MG, AA, GP, SB, ADM, MP contributed to data
interpretation.

ADL conceived and designed the study, contributed to

data interpretation and to write the manuscript.

Preliminary or partial data have been presented

during the following scientific meetings

20



VIIl Congresso Nazionale ICAR, 6-8 June 2016,
Milano, Italy (ABSTRACT: OC 9)

EASL Conference 2016, 13-17 April 2016, Barcelona,
Spain (ABSTRACT: P_FRI 157)

-IWHOD'S 20th International workshop on HIV
observational databases 7-9 April 2016, Budapest,
Hungary (OC 65)

14th European Meeting on HIV & Hepatitis
Treatment Strategies & Antiviral Drug Resistance, 25-
27 May 2016, Rome, Italy (ABSTRACT: P60)

V Riunione annuale SIMIT Toscana 2016.
L’appropriatezza nell’impiego degli antinfettivi. 13-14

October 2016, Pistoia, Italy (OC3)

References

1. Kim AY, Chung RT. Coinfection with HIV-1
and HCV: a one-two punch. Gastroenterology.
2009; 137: 795-814.

2. Platt L, Easterbrook P, Gower E, McDonald B,
Sabin K, McGowan C et al. Prevalence and

burden of HCV co-infection in people living

21


https://www.ncbi.nlm.nih.gov/pubmed/?term=Platt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26922272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Easterbrook%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26922272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gower%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26922272
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDonald%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26922272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabin%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26922272
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGowan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26922272

with HIV: a global systematic review and meta-
analysis. Lancet Infect Dis. 2016 Feb 24.

. Cope R, Pickering A, Glowa T, Faulds S,
Veldkamp P, Prasad R. Majority of HIV/HCV
patients need to switch antiretroviral therapy to
accommodate direct acting antivirals. AIDS
Patient Care and STDS. 2015;29:379-383.

. World Health Organization. Global Health
Observatory:  HIV/AIDS.  WHO; 2016.
Available from: http://www.who.int/gho/hiv/en
(accessed December, 16, 2016)

. Data Collection on Adverse Events of Anti-HIV
drugs (D:A:D) Study Group, Smith C, Sabin
CA, Lundgren JD, Thiebaut R, Weber R et al.
Factors associated with specific causes of death
amongst HIV-positive individuals in the D:A:D
Study. AIDS 2010; 24:1537-48.

. Cachay ER, Wyles D, Hill L, Ballard C,
Torriani F, Colwell B et al. The impact of
direct-acting antivirals in the hepatitis C
sustained  viral  response in  human

immunodeficiency virus-infected patients with

22


https://www.ncbi.nlm.nih.gov/pubmed/?term=Faulds%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26066094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veldkamp%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26066094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26066094
http://www.who.int/gho/hiv/en
https://www.ncbi.nlm.nih.gov/pubmed/?term=Data%20Collection%20on%20Adverse%20Events%20of%20Anti-HIV%20drugs%20(D%3AA%3AD)%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Data%20Collection%20on%20Adverse%20Events%20of%20Anti-HIV%20drugs%20(D%3AA%3AD)%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabin%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabin%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundgren%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thiebaut%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weber%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20453631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ballard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26697509
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torriani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26697509
https://www.ncbi.nlm.nih.gov/pubmed/26697509
https://www.ncbi.nlm.nih.gov/pubmed/26697509
https://www.ncbi.nlm.nih.gov/pubmed/26697509
https://www.ncbi.nlm.nih.gov/pubmed/26697509

ongoing barriers to care. Open Forum Infect
Dis. 2015 Nov 12;2(4):0fv168.

7. Cachay ER, Hill L, Wyles D, Colwell B,
Ballard C, Torriani F et al. The hepatitis C
cascade of care among HIV infected patients: a
call to address ongoing barriers to care. PL0S
One 2014, 9:e102883.

8. Rodriguez-Torres M, Slim J, Bhatti L, Sterling
R, Sulkowski M, Hassanein T et al.
Peginterferon alfa-2a plus ribavirin for HIV-
HCV genotype 1 coinfected patients: a
randomized international trial. HIV Clin Trials
2012;13:142-152.

9. Kramer JR, Kanwal F, Richardson P, Mei M,
El-Serag HB. Gaps in the achievement of
effectiveness of HCV treatment in national VA
practice. J Hepatol 2012;56:320-325.

10.Sulkowski MS, Cooper C, Hunyady B, Jia J,
Ogurtsov P, Peck-Radosavljevic M et al.
Management of adverse effects of Peg-IFN and
ribavirin therapy for hepatitis C. Nat Rev

Gastroenterol Hepatol 2011;8:212-223.

23


https://www.ncbi.nlm.nih.gov/pubmed/26697509
https://www.ncbi.nlm.nih.gov/pubmed/?term=Colwell%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25036553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ballard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25036553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torriani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25036553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatti%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sterling%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sterling%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sulkowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassanein%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22592094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanwal%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21756855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Richardson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21756855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mei%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21756855
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Serag%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=21756855
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooper%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21386812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunyady%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21386812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jia%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21386812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogurtsov%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21386812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peck-Radosavljevic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21386812

11.Rice DP Jr, Faragon JJ, Banks S, Chirch LM,
HIV/HCV antiviral drug interactions in the era
of direct-acting antivirals. J Clin Transl
Hepatol. 2016 Sep 28;4(3):234-240. Review.

12.van der Meer AJ, Veldt BJ, Feld JJ, Wedemeyer
H, Dufour JF, Lammert F et al. Association
between sustained virological response and all-
cause mortality among patients with chronic
hepatitis C and advanced hepatic fibrosis.

JAMA. 2012;308:2584—-2593.

13.Limketkai BN, Mehta SH, Sutcliffe CG,
Higgins YM, Torbenson MS, Brinkley SC et al.
Relationship of liver disease stage and antiviral
therapy with liver-related events and death in
adults coinfected with HIV/HCV. JAMA
2012;308:370-378.

14.Deterding K, Griner N, Buggisch P, Wiegand
J, Galle PR, Spengler U et al. Delayed versus
immediate treatment for patients with acute
hepatitis C: a randomised controlled non-
inferiority trial. Lancet Infect Dis 2013;13:497—

506.

24


https://www.ncbi.nlm.nih.gov/pubmed/27777891
https://www.ncbi.nlm.nih.gov/pubmed/27777891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wedemeyer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23268517
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wedemeyer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23268517
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dufour%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=23268517
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lammert%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23268517
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gr%C3%BCner%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23523674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buggisch%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23523674

15.Thomas DL, Thio CL, Martin MP, Qi Y, Ge D,
O'Huigin C et al. Genetic variation in 1L28B
and spontaneous clearance of hepatitis C virus.
Nature 2009;461:798-801.

16.Sulkowski MS. HCV-HIV co-infected patients:
no longer a 'special’ population? Liver Int. 2016
Jan;36 Suppl 1:43-6.

17.Konerman MA, Mehta SH, Sutcliffe CG, Vu T,
Higgins Y, Torbenson MS et al. Fibrosis
progression in  human immunodeficiency
virus/hepatitis C virus coinfected adults:
prospective analysis of 435 liver biopsy pairs.
Hepatology 2014; 59:767-75.

18.AASLD/IDSA/IAS—USA: Recommendations
for testing, managing, and treating hepatitis C.
Available at: http://www.hcvguidelines.org.
Accessed December, 16, 2016

19.Armignacco O, Andreoni M, Sagnelli E, Puoti
M, Bruno R, Gaeta GB et al. Recommendations
for the use of hepatitis C virus protease
inhibitors for the treatment of chronic hepatitis

C in HIV-infected persons. A position paper of

25


https://www.ncbi.nlm.nih.gov/pubmed/?term=Thio%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=19759533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=19759533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19759533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19759533
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Huigin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19759533
https://www.ncbi.nlm.nih.gov/pubmed/26725896
https://www.ncbi.nlm.nih.gov/pubmed/26725896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24436062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Higgins%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24436062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torbenson%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24436062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puoti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25387281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puoti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25387281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruno%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25387281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaeta%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=25387281
https://www.ncbi.nlm.nih.gov/pubmed/25387281
https://www.ncbi.nlm.nih.gov/pubmed/25387281
https://www.ncbi.nlm.nih.gov/pubmed/25387281
https://www.ncbi.nlm.nih.gov/pubmed/25387281

the Italian Association for the Study of
Infectious and Tropical Disease. New
Microbiol. 2014 Oct;37(4):423-38.

20.Milazzo L, Lai A, Calvi E, Ronzi P, Micheli
V2, Binda F et al. Direct-acting antivirals in
hepatitis C  virus (HCV)-infected and
HCV/HIV-coinfected patients: real-life safety
and efficacy. HIV Med. 2017 Apr;18(4):284-
291. doi: 10.1111/hiv.12429. Epub 2016 Aug 1.

21.Pereira M, Fialho R. Assessment of factors
associated with the quality of life of patients
living with HIV/HCV co-infection. J Behav
Med. 2016 Oct;39(5):767-81.

22.Torti C, Raffetti E, Donato F, Castelli F,
Maggiolo F, Angarano G et al. Cohort Profile:
Standardized Management of Antiretroviral
Therapy Cohort (MASTER Cohort). Int J
Epidemiol. 2015 Oct 7

23.Nizar N. Zein. Clinical Significance of
Hepatitis C Virus Genotype. Clin Microbiol
Rev. 2000 Apr; 13(2): 223-235.

24.Cuypers L, Li G, Libin P, Piampongsant S,

26


https://www.ncbi.nlm.nih.gov/pubmed/25387281
https://www.ncbi.nlm.nih.gov/pubmed/25387281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ronzi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27477612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micheli%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27477612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micheli%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27477612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Binda%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27477612
https://www.ncbi.nlm.nih.gov/pubmed/27477612
https://www.ncbi.nlm.nih.gov/pubmed/27477612
https://www.ncbi.nlm.nih.gov/pubmed/27477612
https://www.ncbi.nlm.nih.gov/pubmed/27477612
https://www.ncbi.nlm.nih.gov/pubmed/27506910
https://www.ncbi.nlm.nih.gov/pubmed/27506910
https://www.ncbi.nlm.nih.gov/pubmed/27506910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castelli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26445966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maggiolo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26445966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angarano%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26445966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zein%20NN%5BAuthor%5D&cauthor=true&cauthor_uid=10755999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piampongsant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26389941

Vandamme AM, Theys K. Genetic diversity
and selective pressure in Hepatitis C Virus
genotypes 1-6: significance for Direct-Acting
Antiviral treatment and drug resistance. 2015
Sep 16;7(9):5018-39.

25.Petruzziello A, Marigliano S, Loquercio G,
Cacciapuoti C. Hepatitis C virus (HCV)
genotypes distribution: an epidemiological up-
date in Europe. Infect Agent Cancer. 2016 Oct
12;11:53.

26.Alberti A, Lacoin L, Morais E, Lefevre C,
Abogunrin S, Iheanacho I. Literature review of
the distribution of hepatitis C virus genotypes
across Europe. J Med Virol. 2016
Dec;88(12):2157-2169.

27.Boesecke C, Grint D, Soriano V, Lundgren JD,

d'Arminio  Monforte A, Mitsura VM et al.

Hepatitis C seroconversions in HIV infection
across Europe: which regions and patient
groups are affected? Liver Int. 2015
Nov;35(11):2384-91.

28.Grint D, Peters L, Rockstroh JK, Rakmanova

27


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vandamme%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=26389941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Theys%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26389941
https://www.ncbi.nlm.nih.gov/pubmed/26389941
https://www.ncbi.nlm.nih.gov/pubmed/26389941
https://www.ncbi.nlm.nih.gov/pubmed/26389941
https://www.ncbi.nlm.nih.gov/pubmed/26389941
https://www.ncbi.nlm.nih.gov/pubmed/27752280
https://www.ncbi.nlm.nih.gov/pubmed/27752280
https://www.ncbi.nlm.nih.gov/pubmed/27752280
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alberti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27171396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacoin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27171396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morais%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27171396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundgren%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25875966
https://www.ncbi.nlm.nih.gov/pubmed/?term=d'Arminio%20Monforte%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25875966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitsura%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=25875966
https://www.ncbi.nlm.nih.gov/pubmed/25875966
https://www.ncbi.nlm.nih.gov/pubmed/25875966
https://www.ncbi.nlm.nih.gov/pubmed/25875966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rakmanova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25870984

A, Trofimova T, Lacombe K et al. Liver-related

death among HIV/hepatitis C virus-co-infected
individuals: implications for the era of directly
acting  antivirals.  AIDS. 2015  Jun

19;29(10):1205-15.

28


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rakmanova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25870984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trofimova%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25870984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacombe%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25870984
https://www.ncbi.nlm.nih.gov/pubmed/25870984
https://www.ncbi.nlm.nih.gov/pubmed/25870984
https://www.ncbi.nlm.nih.gov/pubmed/25870984
https://www.ncbi.nlm.nih.gov/pubmed/25870984

