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Background & Aims: Improved therapeutic options for chronic
hepatitis C virus (HCV) infection are needed for patients who
are poor candidates for treatment with current regimens due to
anticipated intolerability or low likelihood of response.
Methods: In this open-label, phase 2a study of Japanese patients
with chronic HCV genotype 1b infection, 21 null responders
(<2 logo HCV RNA reduction after 12 weeks of peginterferon/
ribavirin) and 22 patients intolerant to or medically ineligible
for peginterferon/ribavirin therapy received dual oral treatment
for 24 weeks with the NS5A replication complex inhibitor dacla-
tasvir (DCV) and the NS3 protease inhibitor asunaprevir (ASV).
The primary efficacy end point was sustained virologic response
at 12 weeks post-treatment (SVRy3). i

Results: Thirty-six of 43 enrolled patients completed 24 weeks of
therapy. Serum HCV RNA levels declined rapidly, becoming unde-
tectable in all patients on therapy by week 8. Overall, 76.7% of
patients achieved SVR;; and SVRy4, including 90.5% of null
responders and 63.6% of ineligible/intolerant patients. There were
no virologic failures among null responders. Three ineligible/
intolerant patients experienced viral breakthrough and four
relapsed post-treatment. Diarrhea, nasopharyngitis, headache,
and ALT/AST increases, generally mild, were the most common
adverse events; three discontinuations before week 24 were
due to adverse events that included hyperbilirubinemia and
transaminase elevations (two patients).
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Conclusions: Dual therapy with daclatasvir and asunaprevir,
without peginterferon/ribavirin, was well tolerated and achieved
high SVR rates in two groups of difficult-to-treat patients with
hepatitis C virus genotype 1b infection.

© 2012 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Therapies for chronic hepatitis C virus (HCV) infection have
improved markedly over the past decade. The recent approval
of the first direct-acting antivirals (DAAs) was an important
milestone in the evolution of HCV therapy, establishing
that DAAs can enhance regimen efficacy and provide durable
viral clearance. These new agents in combination with
peginterferon and ribavirin (PeglFN-a/RBV) achieve overall sus-
tained virologic response (SVR) rates of approximately 70% in
treatment-naive patients with HCV genotype 1 infection
{1,2].

Despite these advances, current treatment options remain
inadequate for some patients. Patients with prior null response
to PeglFN-o/RBV (<2 logyo decline in HCV RNA after 12 weeks)
have a particularly acute need for further therapeutic improve-
ments. Null responders generally respond poorly to retreat-
ment with PeglFN-a/RBV; fewer than 10% achieve SVR [3].
Retreatment of null responders with PegIFN-o/RBV combined
with telaprevir or boceprevir increases SVR rates to approxi-
mately 30-38%, suggesting that addition of a DAA to PegIFN-
o/RBV increases efficacy, but that more potent regimens are
still urgently needed [4,5]. There are also many patients who
cannot be treated with current therapies; this group includes
patients with prior intolerance to PeglFN-o/RBV and patients
who are ineligible for PeglFN-0//RBV -containing therapy for
medical reasons.

There is precedence for use of combination antiviral regi-
mens to treat human immunodeficiency virus (HIV) infections;
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evidence is mounting that DAA regimens can also provide
durable clearance of HCV infections. Thus, there is a strong
rationale for exploration of dual DAA regimens, without Peg-
IFN-o/RBV. In combination, DAAs with different molecular tar-
gets can increase regimen potency and raise the barrier to
resistance, potentially eliminating the need for PegIFN-o/RBV
and providing a viable therapy for patients who are anticipated
to be poorly responsive or intolerant to current PeglFN-o//RBV-
containing regimens. The improved tolerability and conve-
nience that can be anticipated with dual DAA regimens sug-
gests that they may also benefit treatment-naive patients and
other groups. Previous studies of DAA-only regimens, or DAAs
combined with RBY, have demonstrated marked antiviral
effects in treatment-naive and experienced patients, including
null responders, supporting the further evaluation of dual
DAA therapy reported here [6-10].

Daclatasvir (DCV; BMS-790052) is a first-in-class, highly
selective NS5A replication complex inhibitor with picomolar
potency and broad genotypic coverage; asunaprevir (ASV;
BMS-650032) is a potent NS3 protease inhibitor active against
genotypes 1 and 4. Daclatasvir and asunaprevir have different
modes of action and resistance-associated variants, and in
combination show increased antiviral potency in vitro and a
high genetic barrier to resistance [11,12]. Daclatasvir and
asunaprevir had no clinically meaningful pharmacokinetic
interaction in healthy volunteers [13]. Initial efficacy evalua-
tions of daclatasvir and asunaprevir (DUAL therapy) showed
potent antiviral effects and SVR rates >90% in Japanese and
US/European null responders with HCV genotype 1b infection
[7.8].

We present final results of an open-label trial evaluating DUAL
oral therapy with daclatasvir and asunaprevir in Japanese
patients with chronic HCV genotype 1b infection. Initial results
from a sentinel cohort of 10 patients with prior null response
to PeglFN-ot/RBV have been reported [7]. The present report com-
bines these data with results for 11 additional null responders,
together with results for 22 patients with prior intolerance to
PeglFN-o/RBV or who were medically ineligible for PegIFN-of
RBV-containing therapy.

Materials and methods
Study design

This open label, phase 2a study (Al447-017; clinicaltrials.gov identifier
NCT01051414) was conducted in two populations of patients with HCV genotype
1 infection, including null responders (<2 logo decline of serum HCV RNA levels
after 12 weeks of prior PeglFN-u/RBV), and PeglFN-o/RBV ineligible/intolerant
patients. The latter group discontinued prior therapy with PeglFN-o/RBV due to
intolerance after <12 weeks, or patients were treatment-naive but poor candi-
dates for PegIFN-o/RBV for medical reasons such as advanced age or complica-
tions of depression, anemia, myelosuppression, diabetes, or cardiovascular or
renal dysfunction.

Patients were enrolled in two cohorts of null responders and two cohorts
of PeglFN-0/RBV ineligible/intolerant patients. One cohort of each population
included intensive sampling for pharmacokinetic analyses; both cohorts of
each population were combined for efficacy and safety assessments. The sen-
tinel cohort of null responders, reported previously, provided 4-week safety
data for review by the study Safety Committee, prior to initiation of the other
cohorts [7]. The primary efficacy end point was the proportion of patients
with undetectable HCV RNA at 12 weeks post-treatment (SVR;,). Key second-
ary end points included the proportions of patients with HCV RNA undetect-
able at week 4, week 12, the end of treatment, and post-treatment week 24
(SVRz4).

Written informed consent was obtained from all patients. The study was
approved by institutional review boards at each site and was conducted in com-
pliance with the Declaration of Helsinki, Good Clinical Practice Guidelines, and
local regulatory requirements.

Patients

Eligible patients were men and women aged 20-75 years with HCV genotype 1
infection >6 months and HCV RNA >10° IU/ml. Women of childbearing poten-
tial were using adequate contraception. Patients were excluded if they had evi-
dence of liver cirrhosis within 24 months of screening by laparoscopy, imaging
studies, or liver biopsy; a history of hepatocellular carcinoma, other chronic
liver disease, variceal bleeding, hepatic encephalopathy, or ascites requiring
diuretics or paracentesis; co-infection with hepatitis B virus or HIV; other clin-
ically significant medical conditions; exposure to any investigational drug or
placebo within 4 weeks, or any previous exposure to NS5A or NS3 protease
inhibitors.

Exclusionary laboratory findings included alanine aminotransferase (ALT)
>5x upper limit of normal (ULN), total bilirubin >2 mg/dl, direct bilirubin
>1.5x ULN, international normalized ratio (INR) >1.7, albumin < 3.5 g/dl, hemo-
globin <9.0 g/dl, white blood cells <1500/mm?, absolute neutrophils <750/mm?®,
platelets <50,000/mm?, and creatinine >1.8x ULN. Prohibited concomitant med-
ications included CYP3A4 inducers or moderate/strong CYP3A4 inhibitors, non-
study medications with anti-HCV activity, prescription or herbal products not
prescribed for treatment of a specific condition, proton pump inhibitors, and
erythropoiesis-stimulating agents. Prescribed H2 receptor antagonists were
administered >2 h after and >10h prior to daclatasvir; other acid modifying
agents were administered >2 h prior and >2 h after daclatasvir.

Study drug dosing

Patients received 24 weeks of treatment with daclatasvir 60 mg once daily (two
30 mg tablets), combined with asunaprevir 200 mg twice daily, with 24 weeks
of post-treatment follow-up. In the sentinel cohort of nufl responders, asunapre-
vir was initially administered as three 200 mg tablets twice daily (600 mg BID),
subsequently reduced to 200 mg BID during treatment following reports from
another study of greater and more frequent aminotransferase elevations with
the higher dose {14].

Patients with HCV RNA <15 1U/ml on or after week 4 continued treatment
to week 24; patients discontinued treatment if HCV RNA decreased <2 logyo-
[U/ml from baseline on or after week 2. Patients with viral breakthrough on
or after week 2, or quantifiable HCV RNA (>151U/ml) on or after week 4,
either discontinued treatment or weight-based PegIFN-o/RBV was added (null
responders only), for up to 48 additional weeks, at the discretion of the
investigator based on anticipated tolerability. Viral breakthrough was defined
as confirmed >1log;elU/ml increase from nadir of HCV RNA, or HCV RNA
=15 [Ufml after confirmed undetectable. Post-treatment relapse was defined
as confirmed HCV RNA >151U/ml during follow-up in patients with unde-
tectable HCV RNA at the end of treatment.

Safety and efficacy assessments

HCV RNA, physical examinations, adverse events, laboratory parameters, and
concomitant medications were assessed at screening, study days 1 (baseline),
weeks 1, 2, 3, 4, 6, 8, 10, 12, 16, 20, and 24, and post-treatment weeks 4, 8,
12, and 24. Twelve-lead electrocardiograms were recorded at all visits except
weeks 3 and 6.

Serum HCV RNA levels were determined at a central laboratory using the
Roche COBAS® TagMan® HCV Auto assay, (Roche Diagnostics KK, Tokyo, Japan),
lower limit of quantitation 15 IU/ml. HCV genotype and subtype and I[L28B geno-
type (rs12979860) were determined by PCR amplification and sequencing. Base-
line liver fibrosis was assessed by serum blood markers (APRI; AST and Platelet
Ratio Index) [15]. HCV resistance-associated polymorphisms were analyzed in
stored baseline samples from all patients and post-failure samples from patients
with viral breakthrough or post-treatment relapse. Polymorphisms were ana-
lyzed by PCR amplification and population sequencing of the HCV NS3 protease
and NS5A domains.

Statistical analysis

Categorical variables were summarized using counts and percents; continuous
variables were sumnmarized with univariate statistics.
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