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Background & Aims:We report the first real-life results of the
sofosbuvir + daclatasvir combination in hepatitis C virus (HCV)
genotype 1 infected patients.

Methods: The France REcherche Nord&Sud Sida-hiv Hépatites
(ANRS) CO22 HEPATHER ‘‘Therapeutic options for hepatitis B
and C: A French cohort” is a multicentre observational cohort
which aims to include 15,000 HCV- and 10,000 HBV-infected
patients. We selected all participants (n = 768) with a HCV
genotype 1 who initiated sofosbuvir (400 mg/day) and dacla-
tasvir (60 mg/day) before October 1st 2014, with or without
ribavirin (1–1.2 g/day) for a duration of 12 weeks or 24 weeks.
The main endpoint criterion was sustained virological
response at 12 weeks (SVR12), defined by the absence of
detectable HCV-RNA 12 weeks after the last treatment intake.
Missing SVR12 measurements were imputed using SVR24
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measurements (n = 45), otherwise considered as virological
failure (n = 18).
Results: A SVR12 was obtained in 729/768 (95%) patients, rang-
ing from 92% (12-week sofosbuvir + daclatasvir) to 99% (24-
week sofosbuvir + daclatasvir + ribavirin). The SVR12 rates did
not significantly differ between the 24-week (550/574 (96%))
and the 12-week (179/194 (92%); p = 0.0688) durations or
between regimens with (165/169 (98%)) or without ribavirin
(564/599 (94%); p = 0.0850). The SVR12 rate was greater than
97% in non-cirrhotic patients irrespective of the treatment dura-
tion or the addition of ribavirin. Among cirrhotic patients, the
SVR12 rate was higher with 24 than 12-week regimen (423/444
(95%) vs. 105/119 (88%); p = 0.0054).
Conclusion: The sofosbuvir + daclatasvir combination is associ-
ated with a high rate of SVR12 in patients infected by genotype
1, with an optimal duration of 12 weeks in non-cirrhotic and
24 weeks in cirrhotic patients. The number of patients receiving
ribavirin was too low to adequately assess its impact.
Lay summary: The sofosbuvir + daclatasvir combination of
antiviral drugs is associated with a high rate (95%) of viral erad-
ication in patients infected by HCV genotype 1. The best duration
of a ribavirin-free sofosbuvir + daclatasvir combination seems to
be 12 weeks in non-cirrhotic patients and 24 weeks for those
with cirrhosis.

Clinical trial number: NCT01953458.
� 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

The very rapidly evolving field of hepatitis C virus (HCV) therapy
indicates the need for an extensive screening of HCV-infected
patients and their access to antiviral treatment, due to the high
rate of sustained virological response (SVR). Antiviral therapy
may be considered for the treatment of any patient with chronic
HCV infection, as recently recommended by the European Associ-
ation for the Study of the Liver (EASL) guidelines.

Since 2011, the treatment of chronic hepatitis C has dramati-
cally improved with the development of direct-acting antiviral
(DAA) agents.

A better understanding of the viral lifecycle, and the charac-
terization of viral enzymes, which are potential targets, has
resulted in the development of new molecules, DAAs against
HCV. These are either specific for genotype 1 (NS3/NS4A protease
inhibitors) or cover a wider spectrum (NS5A and NS5B poly-
merase inhibitors or entry inhibitors), as well as non-specific
antivirals [1–5]. The available drugs in 2016 are from a second
generation of NS5B polymerase inhibitors (sofosbuvir, dasabuvir),
protease inhibitors (simeprevir, paritaprevir, grazoprevir) and
NS5A replication complex inhibitors (daclatasvir, then ledipasvir,
ombitasvir and elbasvir) [6,7]. They have been approved, evalu-
ated [8–24], and their combination is now recommended for
treating HCV chronic infection [17,18]. Given the timelines for
approval and usage beyond the results of the clinical trials,
real-life results of the sofosbuvir + ribavirin [25] or sofosbuvir
+ simeprevir combination have been extensively reported
[26–28]. However, there is little data regarding the sofosbuvir
+ daclatasvir combination in genotype 1-infected patients.

We report the first real-life results of the France REcherche
Nord&Sud Sida-hiv Hépatites (ANRS) CO22 HEPATHER cohort

(Therapeutic options for hepatitis B and C: A French cohort) for
the sofosbuvir + daclatasvir combination in genotype 1-infected
patients.

Patients and methods

Study design and participants

The ANRS CO22 HEPATHER cohort ‘‘Therapeutic options for hepatitis B and C: a
French cohort” is a national multicentre prospective observational cohort study
of patients with viral hepatitis B or C (this study is registered with ClinicalTrials.-
gov, number: NCT01953458). The cohort was set up in August 2012 with the
main objectives to quantify the clinical efficacy and safety of new hepatitis treat-
ments in real-life, and to identify, at the patient level, who were most likely
improve in overall health. The anticipated sample size was 15,000 patients with
present or past chronic hepatitis C and 10,000 patients with active or inactive
chronic hepatitis B. These patients were to be followed for a median duration
of 7 years – this sample size would achieve a power of 80% to identify factors
associated with relative risks of 3 even for rare exposures (<10%) and a low rate
of event (1/1000/year). Written informed consent was obtained from each patient
before enrolment. The protocol was conducted in accordance with the Declara-
tion of Helsinki and French law for biomedical research, and was approved by
the ‘‘Comité de Protection des Personnes (CPP) Ile de France 3” Ethics Committee
(Paris, France) and the French Regulatory Authority (ANSM).

HCV-positive patients were defined as patients with positive HCV-RNA or
positive anti-HCV antibodies. We aimed to include at least 90% patients with
chronic hepatitis C at entry (positive HCV-RNA and anti-HCV antibodies). Main
exclusion criteria for HCV-positive patients were HIV-coinfection and being on
HCV-treatment at inclusion. Enrolment of patients started on August 6, 2012 in
two centres and was progressively extended to 32 centres by September 2014.
Participants were recruited consecutively during a medical visit at the centre.
Each centre had a target number of patients to be enrolled per day, adapted to
its capacity. During the inclusion visit, detailed demographics, clinical (including
fibrosis staging and history of past treatments) and biological data were collected
using a dedicated electronic case-report form. Blood and urine samples were col-
lected and stored in a centralized biobank (Cell&Co Biorepository, Pont du
Château, France). Combined systematic follow-up visits (1/year) and spontaneous
reports on dedicated forms for particular events (e.g., deaths, hepatocellular car-
cinoma, start of therapy) were completed. In April 2014, specific instructions
were given to the centres to prioritize the inclusion of patients with chronic hep-
atitis C, who were to start a treatment against HCV. The follow-up was modified
accordingly to include local HCV-RNA evaluations at initiation of treatment (Day
0 [D0]), week (W)1, W2, W4, W12, W24, end of therapy (EOT) and 4, 12 and
24 weeks after the last treatment intake. HCV-RNA measurements were per-
formed locally and varied across centres according to the assay (Roche or Abbott
mainly in France) and the threshold of detection (12 or 15 IU/ml). All adverse
events were reported irrespective of their potential relationship with antiviral
drugs. Additionally, any dose modification or treatment discontinuation was
reported. The study was observational and the choice of the treatment combina-
tion was left to the physicians’ discretion.

By September 8th 2015, 13,832 HCV-positive patients had been included in
the cohort, of which 4836 patients were given a treatment including at least
one DAA and of these 4459 received an interferon (IFN)-free regimen. We selected
all patients with HCV genotype 1 infection who initiated a combination of sofos-
buvir (400 mg/day) and daclatasvir (60 mg/day) with or without ribavirin (1–
1.2 g/day) before October 1st 2014 to ensure sufficient follow-up information
(n = 768). We excluded patients who were: liver transplant recipients, included
in a clinical trial, or received other DAAs therapy (except first generation protease
inhibitors) before initiation of the sofosbuvir + daclatasvir combination. Diagnosis
of cirrhosis was based either on the results of a liver biopsy, a liver stiffness value
P12.5 kPa by FibroScan� and/or a FibroTest� result P0.73. Four groups of
patients were defined according to the anticipated duration of treatment and
whether the regimen contained ribavirin. Treatment duration and addition of rib-
avirin was according to the discretion of the treating physician.

Outcomes

The main endpoint criterion was SVR at 12 weeks (SVR12), defined by the
absence of detectable HCV-RNA 12 weeks after the last treatment intake. Second-
ary endpoints were the absence of detectable HCV-RNA 4 weeks after last treat-
ment intake (SVR4), premature treatment discontinuation and adverse events.
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