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ISDR : interferon sensitivity determining region

IRRDR : interferon/ribavirin-resistance determining region

IL28B SNP : (single nucleotide polymorphisms of interleukin-28B)  (E&EAK)
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Background: Daclatasvir-containing regimens have the
potential to address limitations of current regimens
combining peginterferon alfa and ribavirin with first-
generation protease inhibitors for treatment of chronic
HCV genotype 1 infection.

Methods: In this randomized, double-blind study, 27
Japanese treatment-naive patients received once-daily
daclatasvir 10 mg or 60 mg or placebo, each combined with
peginterferon alfa-2b/ribavirin; 18 prior null {n=9) or partial
{n=9) responders received the same daclatasvir-containing
regimens without a placebo arm. Daclatasvir recipients with
protocol-defined response (HCV RNA<15 1U/ml at week 4,
undetectable at week 12) were treated for 24 weeks; those
without protocol-defined response and placebo recipients
continued treatment to week 48.

Results: Sustained virological response 24 weeks post-
treatment (SVR,,) was achieved by 66.7%, 90.0% and

62.5% of treatment-naive patients in the daclatasvir
10 mg, 60 mg and placebo groups, respectively. Prior
non-responders had more frequent virological failure;
22.2% and 33.3% of daclatasvir 10 mg and 60 mg
recipients, respectively, achieved SVR,,. Adverse events
were similar across groups and were typical of peginter-
feron alfa-2b/ribavirin. Pyrexia, headache, alopecia,
decreased appetite and malaise were the most common
adverse events; two daclatasvir recipients discontinued
due to adverse events.

Conclusions: Daclatasvir 60 mg combined with
peginterferon alfa-2b and ribavirin achieved a high
rate of SVR,, in treatment-naive patients with HCV
genotype 1 infection, with tolerability similar to that
of peginterferon alfa-2bfribavirin alone. However,
regimens with greater antiviral potency are needed for
prior non-responders. :

Introduction

The advent of direct-acting antivirals (DAAs) marks a
significant advance in the treatment of chronic HCV
infection. Regimens containing the non-structural
protein 3 (INS3) protease inhibitors telaprevir and
boceprevir, as well as multiple investigational agents,
have demonstrated significantly increased rates of
sustained virological response (SVR) compared with
peginterferon alfa/ribavirin (alfa/RBV) alone [1]. SVR
rates of 68~75% have been achieved with alfa/RBV

©2014 International Medical Press 1359-6535 {print) 2040-2058 (online)

combined with boceprevir or telaprevir in treatment-
naive patients with HCV genotype 1 infection [2,3],
although efficacy is lower in patients who previously
failed alfa/RBV therapy [4,5].

Initial experience with regimens containing telaprevir
or boceprevir has, however, identified several limiting
characteristics that emphasize the need for contin-
ued development of alternative DAAs. Telaprevir- and
boceprevir-containing regimens have complicated
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dosing schedules and are associated with frequent
adverse events such as rash and anaemia [2-5]. In addi-
tion, telaprevir and boceprevir have frequent drug-
drug interactions with other medications, potentially
limiting utility for patients with concomitant medi-
cal conditions, and their efficacy has been established
only in HCV genotype 1 infection [6,7]. Compounds
from alternative mechanistic classes offer potential for
greater and broader antiviral potency to include HCV
genotypes 2, 3 and 4, as well as improved tolerability,
more convenient dosing schedules, reduced risk of drug
resistance and reduced potential for drug—drug interac-
tions [8]. Agents of new mechanistic classes with non-
overlapping resistance profiles allow development of
DAA combinations that may be effective for patients
resistant to current NS3 protease inhibitors.

Daclatasvir (BMS-790052) is a first-in-class non-
structural protein 5A (NS5A) replication complex
inhibitor with picomolar potency and activity against
HCV genotypes 1 to 6 [9]. Daclatasvir has a human
pharmacokinetic profile consistent with once-daily
dosing and has shown potent antiviral activity in
Phase I clinical studies [10]. Daclatasvir has been well
tolerated in combination with alfa/RBV in clinical
studies, with an adverse event profile similar to that of
alfa/RBV alone {11,12]. In a previous Phase I1 study in
patients with chronic HCV genotype 1 infection, 83%
of patients achieved SVR following a 48-week regimen
of daclatasvir 60 mg once daily combined with stand-
ard peginterferon alfa-2a/RBV (alfa-2a/RBV) [12].

We assessed the efficacy and safety of daclatasvir
in combination with peginterferon alfa-2b (alfa-2b;
Peglntron) and RBV in Japanese patients with chronic
HCV genotype 1 infection, including HCV treatment-
naive patients and patients who previously failed to
achieve SVR following alfa/RBV therapy (null and par-
tial responders). The response-guided design assessed
whether a shorter 24-week course of therapy was suf-
ficient for daclatasvir recipients who achieve early viro-
logical milestones.

Methods
Study design

In this five-arm, double-blind, randomized Phase Ila
study (ClinicalTrials.gov identifier NCT01016912),
enrolled patients were either naive to treatment with
interferons and DAAs active against HCV or had
prior non-response to alfa/RBV, defined as failing to
achieve a 2 log, reduction of HCV RNA at week 12
(null responder) or having never achieved undetectable
serum HCV RNA after at least 12 weeks of therapy
(partial responder) [13]. Treatment-naive patients were
randomly assigned (1:1:1) to receive once-daily oral
daclatasvir 10 or 60 mg or placebo, each in combination
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with subcutaneous alfa 60 to 150 pg once weekly and
twice-daily oral RBV 600 to 1,000 mg/day. Alfa and
RBV doses were determined by body weight in accord-
ance with Japanese label recommendations. Prior non-
responders were randomly assigned (1:1) to receive the
same daclatasvir-containing regimens but there was no
placebo arm for this group because of the known very
poor responsiveness of these populations to retreat-
ment with alfa/RBV.

Patients were treated for 24 or 48 weeks. Randomized
treatment assignment was double-blind and placebo-
controlled for daclatasvir in the first 24 weeks. The study
was unblinded at week 24 and conducted subsequently
as open label. Patients receiving daclatasvir-containing
regimens stopped treatment at week 24 if they achieved a
protocol-defined response (PDR), defined as HCV RNA
below the assay limit of quantitation (<15 IU/ml) at
week 4 and undetectable at week 12; daclatasvir recipi-
ents without PDR continued treatment to week 48. All
placebo recipients were treated for 48 weeks.

The study protocol and informed consent were
approved by an independent ethics committee and
institutional review boards at each participating site
prior to study initiation. The study was designed and
conducted by the sponsor (Bristol-Myers Squibb) in
collaboration with the principal investigators, and was
conducted in compliance with the Declaration of Hel-
sinki, local regulatory requirements and Good Clinical
Practice, as defined by the International Conference on
Harmonisation.

Patients

Patients were enrolled in six academic clinical
research centers in Japan between December 2009
and February 2010. Enrolled patients were men and
women, aged 20-70 years, with chronic HCV geno-
type 1 infection and HCV RNA2105 IU/ml. Women of
childbearing potential must have been using effective
methods of contraception due to the contraindication
of RBV for women who are pregnant or who may
become pregnant. :

Patients were excluded if they had evidence of liver
cirrhosis by laparoscopy, imaging studies or liver biopsy
within 24 months prior to screening, history or evidence
of hepatocellular carcinoma or other chronic liver dis-
ease; coinfection with HBV or HIV; haemoglobinopa-
thies or other diagnoses associated with increased risk
of anaemia; or other medical, psychiatric or social rea-
son rendering the individual inappropriate for study
participation. Patients were also excluded if they had
been exposed to any investigational drug or placebo
within 4 weeks prior to dosing, or had any previous
exposure to new or investigational HCV therapeutic
agents. Exclusionary laboratory parameters included
alanine aminotransferase 25x upper limit of normal,

©2014 International Medical Press



total bilirubin >2 mg/dl, international normalized ratio
21.7, albumin <3.5 g/di, haemoglobin <12 g/dl, white
blood cell count <4x10%1, absolute neutrophil count
<1.5x10%/, platelet count <100x10%1 or creatinine
clearance <50 ml/min. Prohibited medications included
proton pump inhibitors and moderate or strong induc-
ers or inhibitors of CYP3A4.

Safety and efficacy assessments

Assessments that included HCV RNA, physical
examination, adverse events, laboratory tests, preg-
nancy test and concomitant medications, were con-
ducted at screening, study day 1 (baseline), weeks
1, 2, 4, 6, 8 and 12, then every 4 weeks until the
end of therapy, and post-treatment weeks 4, 12 and
24 Twelve-lead electrocardiograms were recorded at
screening and on-treatment weeks 4, 12, 24 and 48.
Serum HCV RNA was determined centrally using the
COBAS TagMan HCV Auto assay {Roche Diagnos-
tics KK, Tokyo, Japan), lower limit of quantitation
=15 TU/ml. HCV genotype was determined at a cen-
tral laboratory by PCR amplification and sequencing.
IL28B genotype was determined by PCR amplifica-
tion and sequencing of the rs12979860 single-nucle-
otide polymorphism.

Efficacy end points
The primary efficacy end point was the proportion
of patients with HCV RNA undetectable at weeks
4 and 12 on-treatment (extended rapid virclogical
response [eRVR]). Secondary end points included the
proportions of patients with undetectable HCV RNA
at week 4 (rapid virological response [RVR]), week
12 (complete early virological response [¢EVR]) and
post-treatment weeks 12 (SVR,) and 24 (SVR,,).
HCV resistance testing was performed on stored
specimens by PCR amplification and population
sequencing of the HCV NS5A domain. Resistance
testing was performed on all samples at baseline and
on samples indicative of virological failure when
HCV RNA was 21,000 IU/ml. Virological failure was
defined as either <2 log,; HCV RNA decrease from
baseline at week 12, virological rebound (HCV RNA
detectable on treatment after previously undetect-
able or 21 log,, increase in HCV RNA from nadir)
or detectable HCV RNA at end of therapy or post-
treatment in patients with undetectable HCV RNA at
end of therapy (relapse).

Sample size and statistical analysis

With the target sample size of eight patients per treat-
ment group, a safety event occurring at an incident rate
of 19% with 80% probability could be detected. Ran-
domization was conducted by the sponsor at a central
randomization centre. Patients were randomly allocated
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to treatment groups; investigators received treatment
kit assignments by fax from the randomization centre
for eligible screened patients. Categorical variables were
swmmarized using counts and percentages; continuous
variables were summarized with univariate statistics. Cls
were itwo-sided with an 80% confidence level. Cls for
binary end points were exact binomial, whereas the Cls
for continuous end points were based on the normal dis-
tribution. All statistical analyses were conducted using

SAS/STAT Version 8.02 (SAS Institute, Cary, NC, USA).

Results

Patient characteristics and disposition

A total of 51 patients were screened; 6 were excluded due
to abnormal thyroid function, history of cholecystectomy,
ventricular arrhythmia or white blood cell count <4x10%/1
(3 patients), respectively. Twenty-seven treatment-naive
patients and 18 prior non-responders met study criteria
and were randomized and treated (Table 1). All patients
were Japanese; other than an imbalance in gender dis-
tribution and older age in non-responders, baseline
characteristics were similar across treatment groups.
Although the study permitted any HCV genotype 1 sub-
type, all enrolled patients had genotype 1b, reflecting the
high proportion of this subtype in Japan [14]. The non-
responder group included nine null responders and nine
partial responders, with similar distributions in the two
treatment arms. Prior non-responders were primarily
(16/18 patients) IL28B genotypes CT or TT as expected
for this population; 18 of the 27 treatment-naive patients
were genotype CC, consistent with the overall distribu-
tion of IL28B genotypes in Japan [15,16]. However,
there was an imbalance of IL28B genotypes (CC versus
CT/TT) among the three treatment-naive groups, with
six, one and two patients with non-CC genotypes in the
daclatasvir 10 mg, daclatasvir 60 mg and placebo groups,
respectively.

The 24-week double-blind phase was completed by
38 of 45 patients. Two treatment-naive patients, one
each from the daclatasvir 10 mg and 60 mg groups,
discontinued due to neutropenia (week 12) and depres-
sion (week 20), respectively. Five patients discontinued
due to lack of efficacy (viral breakthrough), including
one treatment-naive patient (daclatasvir 10 mg group)
and four non-responders (one in the daclatasvir 10 mg
group and three in the daclatasvir 60 mg group).

Four patients (three in the daclatasvir 10 mg group
and one in the daclatasvir 60 mg group) discontinued
open-label treatment between weeks 36 and 45 due to
lack of efficacy (viral breakthrough). Eleven patients
had reduction of alfa-2b dose, including two, six and
three patients in the placebo, daclatasvir 10 mg and
daclatasvir 60 mg groups, respectively. Thirty-three
patients had RBV dose reductions, including 7, 14
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Table 1. Baseline demographic and disease characteristics

Treatment-naive

Non-responders

Placebo +
alfa-2b/RBV (n=8)

DCV 10 mg +
Baseline parameter

alfa~2b/RBV (n=9)

DCV 60 mg +
alfa-20/RBV (n=10)

DCV 10 mg + DCV 60 mg +
alfa-2b/RBV (n=9) alfa-2b/RBVY (n=9)

Median age, years {range) 50 (42-66) 51 (21-68)
Male, n (%) 4 (50) 2(22)
HCV genotype 1b, n (%) 8 (100) 9 {100)
Mean HCV RNA, log,, tU/ml (so) 6.9 (0.54) 6.6 {0.44)
Response to prior alfa/RBV

Null response, n (%) N/A N/A

Partial response, n (%) N/A N/A
11288 genotype (rs12979860)

CC n 6 3

CT, n 2

T, n 0

55 (36-66) 58 (48-67) 63 (42-70)
6 (60) 3(33) 3(33)

10 (100) 9 (100) 9 (100)
6.5 (0.81) 6.8 (0.54) 6.8 (0.57)
N/A 4 (44) 5 (56)

N/A 5 (56) 4 (44)

9 0 1

1 7° 7

0 1 1

°JL28B genotype not available for one non-responder recipient of daclatasvir (DCV) 10 mg. NJA, not available; alfa-2b/RBY, peginterferon alfa-2b/ribavirin.

and 12 patients in the placebo, daclatasvir 10 mg and
daclatasvir 60 mg groups, respectively.

Virological response

In treatment-naive daclatasvir recipients, HCV RNA
levels declined rapidly after initiation of therapy, with
HCV RNA becoming undetectable by week 4 (RVR) in
77.8% and 80% of patients in the daclatasvir 10 mg
and 60 mg groups, respectively, compared with none
in the placebo group (Table 2). The primary efficacy
end point, eRVR, was achieved by 66.7% and 80.0%
of patients in the daclatasvir 10 mg and 60 mg groups,
respectively, versus 0% in the placebo group.

PDR was achieved by 7 of 9 (77.8%) and 10 of 10
(100%) treatment-naive patients in the daclatasvir
10 mg and 60 mg groups, respectively; these patients
completed treatment after 24 weeks. HCV RNA was
undetectable at the end of therapy (week 24) in 10 of
10 (100%) daclatasvir 60 mg recipients with PDR and
in 6 of 7 {85.7%) daclatasvir 10 mg recipients with
PDR. SVR,, was achieved by 6 of 7 (8§5.7%) daclatasvir
10 mg recipients with PDR and by 9 of 10 (90.0%)
daclatasvir 60 mg recipients with PDR. Qverall, in
the combined group of treatment-naive patients with
PDR (24 weeks of therapy) or without PDR (48 weeks)
SVR,, was achieved by 66.7% and 90.0% of patients
receiving daclatasvir 10 mg and 60 mg, respectively,
compared with five of eight (62.5%) treatment-naive
placebo recipients after 48 weeks of therapy. Two
treatment-naive daclatasvir 10 mg recipients failed to
achieve PDR; neither achieved SVR following 48 weeks
of therapy.

Viral suppression was less pronounced in prior non-
responders. The primary efficacy end point, eRVR,
was achieved by 55.6% and 22.2% of patients in the
daclatasvir 10 mg and 60 mg groups, respectively;
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SVR,, was achieved by 22.2% and 33.3% of these
patients. PDR was achieved by 55.6% and 33.3% in
the daclatasvir 10 mg and 60 mg groups, respectively
(Table 2). Although all eight non-responders with PDR
had undetectable HCV RNA through the end of ther-
apy (week 24), among these patients only two of five
(40.0%) daclatasvir 10 mg recipients and two of three
(66.7%) daclatasvir 60 mg recipients achieved SVR,,,
with the remaining patients experiencing post-treat-
ment relapse. PDR was not achieved by four of nine
and six of nine non-responder recipients of daclatasvir
10 mg and 60 mg, respectively; at the end of post-treat-
ment follow-up, none of four and one of six of these
patients achieved SVR,,.

In treatment-naive patients, HCV RNA was unde-
tectable at week 12 (cEVR) and post-treatment week
24 (SVR,,) in 100% of daclatasvir recipients with
IL28B genotype CC (rs12979860; three of three and
nine of nine daclatasvir 10 mg and 60 mg recipients,
respectively). Response rates were lower in patients
with IL28B genotype CT: SVR,, was achieved by three
of six treatment-naive patients with genotype CT in
the daclatasvir 10 mg group; the single daclatasvir
60 mg recipient who failed to achieve SVR,, was also
genotype CT.

Virological failure

Virological failure of all types was less frequent in
treatment-naive patients than in non-responders.
Treatment-naive recipients of daclatasvir 60 mg had
the lowest rate of virological failure and no on-treat-
ment viral breakthrough. Breakthrough occurred in
one treatment-naive patient receiving daclatasvir
10 mg and in one placebo recipient, and one daclatasvir
10 mg recipient had detectable HCV RNA at the end
of treatment (Table 2). Four treatment-naive patients
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Table 2. Virological outcomes

DCV and peginterferon/RBV for HCV genotype 1

Treatment-naive

Prior non-responders

Placebo (n=8)

DCV 10 mg (n=9)

DCV 60 mg (n=10)

DCV 10 mg (n=9)

DCV 60 mg (n=9)

All patients
HCV RNA undetectable 0/8 (0; 0.0, 25.0) 7/9 (77.8; 51.0, 93.9)
week 4 (RVR)
HCV RNA undetectable 5(8 (62.5;34.5,85.3)  7/9(77.8; 51.0, 93.9)

week 12 (cEVR)
HCV RNA undetectable
weeks 4 and 12 (eRVR)
HCV RNA undetectable, 7/8 (87.5; 59.4, 98.7)
EOT
SVR,, 5/8 (62.5; 34.5, 85.3)
Viral breakthrough® 1/8 (12.5)
Post-treatment relapse® 2/8 (25.0)

Patients with PDR
HCV RNA<15 1U/ml at
week 4, undetectable
at week 12 (PDR)

0/8 (0; 0.0, 25.0) 6/9 (66.7; 40.1, 87.1)

7{9 (77.8; 51.0, 93.9)
6/9 (66.7; 40.1, 87.1)
1/9 (11.1)

1/9 (11.1)

0/8 (0; 0.0, 25.0) 7/9 (77.8; 51.0, 93.9)

HCV RNA undetectable, - 6/7 (85.7)
EQT®

SVR,* - 6/7 (85.7)
Post-treatment relapse? - 1/7 (14.3)

8/10 (80.0; 55.0, 94.5)

10/10 (100; 79.4, 100.0)

8/10 (80.0; 55.0, 94.5)

10/10 (100; 79.4, 100.0)

9/10 {90.0; 66.3, 99.0)
0/10 (0)
1/10 (10.0)

10/10 (100; 79.4, 100.0)

10/10 (100}

9/10 (90.0)
1/10 (10.0)

5/9 (55.6; 30.1, 79.0}
5/9 (55.6; 30.1, 79.0)
5(9 (55.6; 30.1, 79.0)
5/9 (55.6; 30.1, 79.0)
2/9 (22.2; 6.1, 49.0)
4/9 (44.4)

3/9 (33.3)

5/9 (55.6; 30.1, 79.0)

5/5 (100)

2/5 (40.0)
3/5 (60.0)

3/9(33.3;12.9, 59.9)
5/9 (55.6; 30.1, 79.0)
2/9 (22.2; 6.1, 49.0)
5/9 {55.6; 30.1, 79.0)
3/9 (33.3; 12.9, 59.9)
4/9 (44.4)

2/9 (22.2)

3/9 (33.3; 12.9, 59.9)

3/3 (100)

2/3 (66.7)
1/3 (33.3)

Data are end point {nftotal n [%; 80% ClI]) unless otherwise indicated. “Data are end point (nftotal n [%]). cEVR, complete carly virological response; DCV, daclatasvir;
EQT, end of treatment; eRVR, extended rapid virological response; PDR, protocol-defined response; RVR, rapid virological response; SVR, , sustained virological response 24

weeks post-treatment.

relapsed post-treatment, including two placebo
recipients and one in each daclatasvir group. In non-
responders, four patients in each treatment group
experienced viral breakthrough and five relapsed
post-treatment (three receiving daclatasvir 10 mg,
two receiving daclatasvir 60 mg; Table 2).
NSSA-L31M/V and/or NS5A-Y93H, which are the
predominant genotype 1b NS5A polymorphisms associ-
ated with daclatasvir resistance, were detected at base-
line in three of the seven daclatasvir recipients with
virological failure [17]. NS5A-L31M/V-Y93H variants
were detected post-failure in the four treatment-naive
daclatasvir recipients with virological failure. Emerging
NSSA variants were more variable in the 13 prior non-
responders who failed treatment, and included L31V/
M/V-Y93H, R30Q/A92K, AP32 and L31F-AP32. Most
patients with virological failure had non-CC IL28B
genotypes, including all 4 treatment-naive daclatasvir
recipients, 1 of 3 treatment-naive placebo recipients and
11 of 13 non-responders (data missing for 1 patient).

Safety

The most frequent adverse events were pyrexia,
headache, alopecia, decreased appetite and malaise
(Table 3). There were no consistent differences in
adverse events between groups receiving placebo or
either dose of daclatasvir. Frequencies of grade 3 or
4 adverse events were comparable across treatment
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groups; the majority of events were cytopenias.
There was one serious adverse event (gastroenteri-
tis of moderate intensity) in a non-responder treated
with daclatasvir 10 mg combined with alfa-2b/RBV;
the event occurred during treatment week 24 and
resolved within 8 days without treatment, coincident
with the end of study therapy. There were no deaths.

Two adverse events led to discontinuation of study
treatment in naive patients: neutropenia (daclatasvir
10 mg + alfa-2b/RBV) and depression (daclatasvir
60 mg + alfa-2b/RBV group); both events resolved
post-treatment without intervention. There were no
consistent differences in haematological or laboratory
abnormalities between groups receiving placebo or
daclatasvir (Table 4); most abnormalities were mild or
moderate in intensity {grade 1 or 2).

Discussion

Clinical outcomes with current telaprevir- and
boceprevir-containing regimens can be limited by
frequent virological failure, poor tolerability, com-
plicated dosing schedules and drug-drug interactions
with other medications [2-5]. Our results and other
clinical findings suggest that daclatasvir, in combina-
tion with alfa/RBV and/or other DAAs, may offer a
viable alternative to regimens containing first-genera-

tion NS3 protease inhibitors [12,18,19].
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Table 3. Adverse events occurring in >25% of patients in any treatment group

Treatment-naive

Non-responders

Grade 1-4 adverse event Placebo (n=8) DCV 10 mg (n=9)

DCV 60 mg (n=10) DCV 10 mg (n=9) DCV 60 mg (n=9)

Pyrexia

Headache
Alopecia
Decreased appetite
Malaise

Pruritus

Anaemia
Nasopharyngitis
Lymphopenia

Rash

Diarrhoea
Injection site pruritus
Fatigue
Neutropenia

Back pain
Stomatitis
Abdominal discomfort
Constipation
Nausea

Dysgeusia
Insomnia

Cheilitis

Arthralgia

AR W N = N Ut

[ICR.

N O
R RO = = WO O WU W N W WO, @

LS D = O LY L e e e 0O

9 8 8
4 5 3
7 2 3
3 5 2
2 2 1
2 1 5
2 4 0
3 0 2
3 3 2
5 0 1
4 3 1
3 2 1
3 3 1
2 2 0
3 5 0
3 1 1
3 1 1
1 1 2
1 2 0
3 3 0
3 Q 0
3 0 0
0 0 0

Data are n. DCV, daclatasvir.

Table 4. On-treatment haematological and laboratory abnormalities

Treatment-naive,
placebo (n=8)

Treatment-naive,
DCV 10 mg (n=9)

Treatment-naive,
DCV 60 mg (n=10)

Non-responders,
DCV 10 mg (n=9)

Non-responders,
DCV 60 mg (n=9)

Event Any grade Grade 3/4  Any grade  Grade 3/4 Any grade Grade 3[4 Anygrade Grade 3/4 Any grade Grade 3/4
Anaemia 5 1 5 Q 6 1 6 3 3 0
Neutropenia 5 1 7 4 8 2 7 2 5 0
Leukopenia 5 0 7 1 5 0 5 2 4 0
Thrombocytopenia 3 0 4 0 5 0 1 0 5 0
Lymphaopenia 2 1 3 2 4 3 3 3 4 2
Low albumin 2 0 3 0 3 0 5 0 3 0
Efevated ALT 0 0 1 1 0 0 0 0 1 0
Elevated AST 0 0 2 1 0 0 0 0 0 0
Elevated bilirubin 3 0 5 1 5 0 5 0 1 0
Elevated lipase 1 0 2 0 2 0 0 0 2 0

Data are n. ALT, alanine aminotransferase; AST, aspartate aminotransferase; DCV, daclatasvir.

This study demonstrates that the combination of
daclatasvir and alfa-2b/RBV  provides more rapid
virological response than alfa-2b/RBV alone. A high
proportion of treatment-naive patients receiving
daclatasvir and alfa-2b/RBV achieved PDR and quali-
fied for 24 weeks of therapy, including all 10 patients
recelving daclatasvir 60 mg. PDR was generally pre-
dictive of SVR,,: 15 of 17 treatment-naive daclatasvir
recipients with PDR subsequently achieved SVR,,. In
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the control arm, 62.5% of patients achieved SVR,, fol-
lowing 48 weeks of therapy with alfa-2b/RBV. Rates
of SVR,, SVR , and SVR,, correlated well at the 60 mg
dose of daclatasvir in both treatment-naive patients and
non-responders, suggesting that late relapses are infre-
quent with this regimen.

The overall SVR,, rate of 90% in treatment-naive
patients receiving the daclatasvir 60 mg regimen com-
pares favourably with SVR rates reported for telaprevir

©2014 International Medical Press



and boceprevir in global registration studies, and was
achieved with a shorter six-month therapeutic regi-
men {2,3]. This 90% response rate is similar to the 83%
and 90% SVR,, rates achieved with regimens combin-
ing telaprevir with alfa-2b/RBV in generally similar
Japanese populations of patients with HCV genotype
1b infection and IL28B genotype TT (rs8099917) or
CC (rs12979860) [20,21]. Outcomes in treatment-
naive patients in the present study are comparable to
the 100% SVR,, rate (8/8 patients) achieved in a paral-
lel study where a similar patient population received
daclatasvir 60 mg combined with alfa-2a/RBV [18].
However, cross-study comparisons and small patient
numbers do not support definitive conclusions concern-
ing outcomes with alfa-2a versus alfa-2b. The 90%
SVR,, rate achieved with the daclatasvir 60 mg regimen
in treatment-naive patients is comparable to the 83%
SVR,, rate achieved with 48 weeks of treatment with
daclatasvir 10 or 60 mg + alfa-2a/RBV in US/European
patients with predominantly HCV genotype 1a infec-
tion [12]. In a recent Phase IIb study with a response-
guided design similar to that applied in this study, 87%
of patients with genotype 1b infection achieved SVR_,
after 24 or 48 weeks of therapy with daclatasvir 60 mg
in combination with alfa-2a/RBV; however, SVR, was
achieved by a lower pcrcentage of patients (58%) with
genotype la [19]. For daclatasvir 10 mg recipients in
the present study, the overall SVR,, rate was 66.7%.
This lower rate, compared with results achieved with
daclatasvir 60 mg, was attributable to a reduced early
virological response and a higher rate of virological
failure, and provides additional support for selection of
the 60 mg dose of daclatasvir for further evaluation in
Phase III studies.

Results suggest that IL28B genotype may influence
outcomes with this regimen, although data are limited.
All 12 treatment-naive daclatasvir recipients with CC
genotype achieved SVR,,, compared with 3 of 7 (43%)
patients with non-CC genotype. However, three of the
four treatment-naive patients with non-CC genotypes
who failed to achieve SVR received the lower 10 mg
dose of daclatasvir, which may have been a factor in
non-response. Further study is needed to determine the
possible influence of IL28B genotype on outcomes with
this regimen. Data from other studies in which DAAs
were combined with alfa/RBV suggest that the mag-
nitude of IL28B effect is generally reduced with more
potent regimens [22]. Only one patient in the non-
responder cohort had CC genotype, precluding assess-
ment of I[1.28B effects in this population.

Because of higher rates of on-treatment and post-
treatment virological failure, a lower proportion
of patients with prior non-response to alfa/RBV
achieved PDR and SVR,, compared with treatment-
naive patients. SVR,, was achieved by 33.3% of prior
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non-responders receiving daclatasvir 60 mg, compara-
ble to results achieved with telaprevir- or boceprevir-
containing regimens after 48 weeks of therapy [4,5].
Results suggest that virological failure in this study was
predicted primarily by host alfa/RBV responsiveness.
The non-responder population in this study had pre-
viously shown poor response to alfa/RBV; 50% were
prior null responders. All but one prior non-responder
had IL28B non-CC genotypes, which may have con-
tributed to their initial failure with alfa/RBV as well as
to the high virological failure rate in the present study.
Together, these results suggest that alternative regimens
are needed for non-responders to address their inter-
feron non-responsiveness. In this regard, two studies
in prior null responders have evaluated regimens con-
taining two DA As with or without alfa/RBV. SVR rates
exceeding 90% were achieved in genotype-1b-infected
patients with a regimen combining daclatasvir with
the NS3 protease inhibitor asunaprevir [23,24], and in
genotype-la-infected patients using a quadruple regi-
men of daclatasvir, asunaprevir and alfa/RBV [24].

Virological failure was infrequent in treatment-
naive patients and occurred primarily in patients
receiving daclatasvir 10 mg. The single failure in
treatment-naive patients receiving daclatasvir 60 mg
was post-treatment relapse in the only patient
from this group with non-CC IL28B genotype. As
expected, virological failure was more frequent in
non-responders; failure was experienced by simi-
lar proportions of patients receiving the 10 mg and
60 mg doses of daclatasvir. Daclatasvir-resistant HCV
variants were detected in all patients with virological
failure, most frequently the combination of NSSA-
L31V-Y93H which confers high-level daclatasvir
resistance in vitro [17]. This resistance pattern is con-
sistent with that observed in other clinical studies of
daclatasvir [12,24].

Safety profiles of the study regimens were generally
similar and comparable to that typically seen with alfa/
RBV [25]. There was no marked difference in the pat-
terns of adverse events or laboratory abnormalities
between treatment groups, with no evidence suggesting
that daclatasvir at either dose contributed significantly
to overall regimen tolerability or safety. The observed
safety profile of daclatasvir is consistent with results
of previous studies of daclatasvir monotherapy [10],
daclatasvir combined with alfa/RBV [11,12,19] and
daclatasvir combined with other DAAs [23,24,26]. The
single serious adverse event (gastroenteritis) was con-
sidered treatment-related by the investigator, but the
relative contributions of daclatasvir and alfa-2b/RBV
to the event cannot be assessed.

Limitations of this study include the relatively small
sample size, which precludes quantitative compari-
sons of efficacy outcomes and definitive conclusions
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regarding the possible contribution of daclatasvir to
low-frequency safety signals. Ounly Japanese research
sites were included; therefore, possible effects of patient
ethnicity cannot be assessed, such as potential contribu-
tions of the high prevalence of IL28B CC genotype in
Japan. In addition, the enrolled population was exclu-
sively HCV genotype 1b and thus not representative of
genotype 1 populations in Western countries. Finally,
interpretation of study results cannot be extended to
cirrhotic patients, who were excluded from the study.
Together, efficacy and safety results suggest that
some weaknesses of current regimens that combine
an NS3 protease inhibitor with alfa/RBV can be
addressed with regimens that utilize a potent DAA
with an alternative mechanism of action. The combi-
nation of daclatasvir 60 mg and alfa-2b/RBV elicited
rapid clearance of detectable HCV RNA and achieved
SVR,, in a large proportion of treatment-naive patients
with HCV genotype 1b infection, with safety and tol-
erability similar to that of alfa/RBV alone. For non-
responders, the efficacy of this regimen is similar to
that seen with boceprevir or telaprevir in combination
with alfa/RBVY, although daclatasvir may have toler-
ability advantages and relatively lower risk of drug—
drug interactions [27-29]. For non-responders and
other difficult-to-treat patients, daclatasvir is being
assessed as part of more potent regimens containing
one or two additional DAAs with or without alfa/
RBV. Overall, the results of this study support current
Phase III development of daclatasvir 60 mg combined
with alfa/RBV in larger treatment-naive populations
infected with a broader range of HCV genotypes,
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