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Background.Background.Background.Background.Background. Patient race and ethnicity have historically impacted HCV treatment response. This phase 3 study evaluated da-
clatasvir with peginterferon-alfa-2a/ribavirin (pegIFN alfa-2a/RBV) in treatment-naive black/African American (AA), Latino, and white
non-Latino patients with chronic HCV genotype 1 infection. Material and methods.Material and methods.Material and methods.Material and methods.Material and methods. In this single-arm, open-label study, 246 pa-
tients received daclatasvir plus pegIFN alfa-2a and weight-based RBV. Patients with an extended rapid virologic response (eRVR;
undetectable HCV-RNA at treatment weeks 4 and 12) received 24 weeks of treatment; those without eRVR received an additional
24 weeks of treatment with pegIFN alfa-2a/RBV. The primary endpoint was sustained virologic response at post-treatment week 12
(SVR12; HCV-RNA < 25 IU/mL) compared with the cohort historical rate. Results. Results. Results. Results. Results. Most patients were IL28B non-CC (84.4%
black/AA; 77.6% Latino) genotype 1a-infected (72.7%; 81.3%), with HCV-RNA  800,000 IU/mL (81.3%; 64.5%). SVR12 rates
were 50.8% (65/128; 95% confidence interval [CI], 42.1-59.4) for black/AA and 58.9% (63/107; 95% CI, 49.6-68.2) for Latino pa-
tients. The majority (55.5%; 58.9%) received 24 weeks treatment; rapid reductions (> 4-log10) in HCV-RNA levels were observed.
Only 60.9% (78/128) of black/AA and 63.6% (68/107) of Latino patients completed treatment. On-treatment serious adverse events
(SAEs) occurred in 21 patients. Discontinuations due to adverse events (AEs) occurred in 9 black/AA and 6 Latino patients.
ConConConConConclusion.clusion.clusion.clusion.clusion. SVR12 rates for black/AA (50.8%) and Latino (58.9%) cohorts treated with daclatasvir plus pegIFN alfa-2a/RBV and
the lower bound of the 95% CIs were higher than the estimated historical control (black/AA, 26% SVR; Latino, 36% SVR) treated
with pegIFN alfa-2a/RBV. These data support daclatasvir use in all-oral direct-acting antiviral combinations.

Key words.Key words.Key words.Key words.Key words. NS5A Inhibitor. Antiviral therapy. Liver disease. Ethnicity. Race.

November-December, Vol. 15 No. 6, 2016: 834-845

ORIGINAL ARTICLE

The Official Journal of the Mexican Association of Hepatology,

the Latin-American Association for Study of the Liver and

the Canadian Association for the Study of the Liver

Manuscript received:Manuscript received:Manuscript received:Manuscript received:Manuscript received:  January 12, 2016. Manuscript accepted:Manuscript accepted:Manuscript accepted:Manuscript accepted:Manuscript accepted: May 01, 2016.

DOI:10.5604/16652681.1222098.

© 2019, Fundación Clínica Médica Sur, A.C. Published by Elsevier España S.L.U. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



835Daclatasvir and peginterferon/Ribavirin and HCV infection. ,     2016; 15 (6): 834-845

INTRODUCTION

Up to 150 million people worldwide are chronically in-
fected with hepatitis C virus (HCV), resulting in up to
500,000 deaths per year.1 HCV is a common cause of
chronic progressive liver disease, leading to cirrhosis,
hepatocellular carcinoma (HCC), liver transplant, and
death.2 Seven major genotypes have been identified.3 Gen-
otype 1 is the most prevalent worldwide, comprising
46.2% of all infections-subtype 1a is predominant in the
United States; 1b is more prevalent in Europe and Asia.4

Sustained virologic response (SVR) rates have increased
from 40%-50% with peginterferon-alfa and ribavirin
(pegIFN/RBV) alone5,6 to up to 90% in combination with
sofosbuvir7 in treatment-naive patients. Currently ap-
proved all-oral regimens provide SVR rates in treatment-
naive patients of 90%-100%.8-11

Race and ethnicity have been shown to affect response to
these interferon-based regimens; black/African American
(AA) and Latino HCV-infected patients represent some of
the more difficult-to-treat populations with historically
low SVR rates. An SVR rate of 26% was observed among
200 black/AA patients treated with pegIFN alfa-2a/RBV in
the IDEAL trial, which examined treatment response
in major racial and ethnic groups.12 An average SVR rate of 36%
was observed among non-black Latino patients treated with
pegIFN alfa-2a/RBV across the IDEAL trial (66 patients)
and a separate multicenter, prospective study (269
patients).12,13 Other factors common in these populations,
including metabolic syndrome and insulin resistance, are
thought to impact SVR with pegIFN/RBV treatment.14,15

Daclatasvir is a potent, pan-genotypic inhibitor of the
HCV NS5A protein16,17 that has demonstrated efficacy and
safety in combination with pegIFN/RBV18,19 and other di-
rect-acting antivirals (DAAs).20 Daclatasvir has been well
tolerated in more than 13,000 patients.9,20-24 Daclatasvir is
currently approved in Europe and recommended for use in
combination with other antivirals,25 and is approved
in Japan with asunaprevir as part of an all-oral, RBV-free
regimen for genotype 1 HCV infection. Daclatasvir is also
approved in the US, indicated in combination with sofos-
buvir, with or without ribavirin, for the treatment of chron-
ic HCV genotype 1 or 3 infection.26 This phase 3 study was
designed to evaluate the efficacy and safety of daclatasvir
plus pegIFN alfa-2a/RBV in cohorts of black/AA, Latino,
and white non-Latino HCV genotype 1-infected patients.

MATERIAL AND METHODS

Study design and patients

This was a phase 3, single-arm, open-label study
(NCT01389323; COMMAND-US) evaluating daclatasvir

plus pegIFN alfa-2a/RBV in black/AA, Latino, and white
non-Latino patients with chronic HCV genotype 1 infec-
tion; the white non-Latino group served as a bridging
cohort for comparison of primary results with other da-
clatasvir phase 3 studies. Patients were enrolled at 33 sites
in the United States and Puerto Rico from September
2011 to April 2014 (Supplementary figure 1). All authors
had access to the study data and reviewed and approved the
final manuscript. Daclatasvir 60 mg was administered
once daily in combination with pegIFN alfa-2a 180 g once
weekly and weight-based RBV 1,000 mg/day (< 75 kg) or
1,200 mg/day (  75 kg) divided twice daily. Treatment du-
ration was response guided: patients achieving extended
rapid virologic response (eRVR; undetectable HCV-RNA
at treatment weeks 4 and 12) received 24 weeks of treat-
ment and were followed for 48 weeks posttreatment.
Patients not achieving eRVR received an additional
24 weeks of treatment with pegIFN alfa-2a/RBV and were
followed for 24 weeks post-treatment.

The study included men and women aged  18
years, with body mass index (BMI)  18 kg/m2 to  35 kg/m2,
who were chronically infected with HCV genotype 1,
with HCV-RNA  10,000 IU/mL. Patients self-reported
non-mutually exclusive race and ethnicity into black/AA
and Latino cohorts, as defined by the Food and Drug
Administration Guidance for Industry.27 Compensated
cirrhotics (liver biopsy) were eligible, capped at 25% of
the study population. Women of child-bearing potential
were required to use effective contraception. Key exclu-
sion criteria included previous exposure to interferon-
based regimens, RBV, or HCV DAAs; HBV/HIV
coinfection; evidence of hepatic decompensation or
HCC; alanine aminotransferase  5 x upper limit of
normal or absolute neutrophil count  1.5 x 109 cells/L
(  1.2 x 109 cells/L for black/AA patients).

Patients discontinued study medication for virologic
breakthrough (> 1-log10 increase in HCV-RNA levels
over nadir or confirmed HCV-RNA levels at or higher
than the lower limit of quantitation [LLOQ] after unde-
tectable HCV-RNA levels while on-treatment, beginning
at week 2), HCV-RNA > 1,000 IU/mL at treatment week 12,
or HCV-RNA  LLOQ at treatment week 24.

The protocol was approved by the Institutional Review
Board/Independent Ethics Committee at each site. All
patients provided informed written consent prior to study
enrollment.

Assessments and endpoints

HCV-RNA was quantified using the COBAS Taq-
Man HCV test v2.0 (Roche Molecular Systems, Pleas-
anton, CA) with an LLOQ of 25 IU/mL and a limit of
detection of 10 IU/mL. HCV genotype/subtype was
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determined by the VERSANT HCV genotype 2.0 line
probe assay (Siemens, Munich, Germany). IL28B geno-
type (rs12979860 single nucleotide polymorphism) was
determined using the Applied BioSystems TaqMan as-
say (Life Technologies, Carlsbad, CA). Resistance anal-
yses were performed using population-based
sequencing of HCV NS5A on available plasma samples
for all patients receiving daclatasvir with HCV-RNA

 1,000 IU/mL. This included baseline samples and
samples from patients who experienced virologic fail-
ure (on-treatment virologic breakthrough, HCV-RNA
> 1,000 IU/mL at week 12, HCV-RNA  LLOQ at
week 24, detectable HCV-RNA levels at end of treat-
ment [EOT], and relapse).

The primary endpoint was SVR12 (HCV-RNA < 25 IU/mL,
detectable or undetectable at post-treatment week 12)
rate compared with the cohort historical rate (black/AA,
26% SVR; Latino, 36% SVR) for all treated patients. Because
no comparator group was used in this study due to clinical
equipoise, response rates were compared with those histor-
ically reported in these cohorts receiving standard-of-care
treatment at the time the trial commenced. Key secondary
endpoints included the proportions of patients with unde-
tectable HCV-RNA at weeks 1, 2, 4, 6, 8, and 12; at weeks 4
and 12; at EOT; and at follow-up week 24. Further
endpoints included safety as measured by serious adverse
events (SAEs), adverse events (AEs) leading to discontinu-
ation, and the relationship of efficacy and IL28B genotype.

Table 1. Baseline demographics and disease characteristics.

Characteristic Black/AA, n = 128 Latino, n = 107 White non-Latino, n = 30

Mean age, y (range) 54.7 (26-72) 48.0 (19-70) 51.8 (19-71)

Male sex, n (%) 91 (71.1) 78 (72.9) 19 (63.3)

Race, n (%)

Black or African American 128 (100) 19 (17.8) 0

White 0 88 (82.2) 30 (100)

Ethnicity, n (%)

Hispanic or Latino 19 (14.8) 107 (100) 0

Not Hispanic or Latino 109 (85.2) 0 30 (100)

Race by ethnicity, n (%)

Black/AA Latino 19 (14.8) 19 (17.8) 0

Black/AA non-Latino 109 (85.2) 0 0

White Latino 0 88 (82.2) 0

White non-Latino 0 0 30 (100)

HCV-RNA level, n (%)

< 800,000 IU/mL 24 (18.8) 38 (35.5) 5 (16.7)

 800,000 IU/mL 104 (81.3) 69 (64.5) 25 (83.3)

Cirrhosis, n (%) 9 (7.0) 22 (20.6) 6 (20.0)

HCV genotype, n (%)

1a 93 (72.7) 87 (81.3) 27 (90.0)

1b 34 (26.6) 20 (18.7) 3 (10.0)

1 1 (0.8) 0 0

IL28B genotype, n (%)

CC 20 (15.6) 24 (22.4) 10 (33.3)

CT 58 (45.3) 69 (64.5) 17 (56.7)

TT 50 (39.1) 14 (13.1) 3 (10.0)

BMI distribution, n (%)

< 20 kg/m2 1 (0.8) 1 (0.9) 0

20 to < 25 kg/m2 31 (24.2) 25 (23.4) 10 (33.3)

25-30 kg/m2 51 (39.8) 46 (43.0) 11 (36.7)

 30 kg/m2 45 (35.2) 35 (32.7) 9 (30.0)

Insulin resistance, n (%)

Present 41 (32.0) 31 (29.0) 12 (40.0)

Absent 87 (68.0) 74 (69.2) 17 (56.7)

Not reported 0 2 (1.9) 1 (3.3)

Metabolic syndrome, n (%)

Present 16 (12.5) 11 (10.3) 6 (20.0)

Absent 112 (87.5) 96 (89.7) 24 (80.0)
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Statistical analysis

The statistical methods of this study were reviewed by
the biometrics group at Bristol-Myers Squibb. For the
primary analysis for each cohort, the SVR12 rate for da-
clatasvir plus pegIFN alfa-2a/RBV was inferred to be
greater than the historical rate for pegIFN alfa-2a/RBV if
the lower bound of the 2-sided 95% confidence interval
(CI) was greater than the estimated historical rate for
pegIFN alfa-2a/RBV. Based on 95% CI of a sample size
of 100 patients in each cohort, if the true SVR12 rate was

 36% for black/AA patients, the lower bound of the 95%
CI would exceed 26%; if the true SVR12 rate was  47%
for Latino patients, the lower bound of the 95% CI would
exceed 36%. The study was not powered to compare the
daclatasvir plus pegIFN alfa-2a/RBV rate of SVR12 with
the historical rate. Binary antiviral efficacy endpoints and
2-sided 95% CI were calculated using a modified intent-to-
treat (mITT; all treated subjects) analysis. For the primary
endpoint, analyses based on observed values (available
measurement at follow-up week 12) and SVR documented
on or after post-treatment week 12 (missing data at post-
treatment week 12 but SVR confirmed at subsequent visit)
were also performed. Safety analyses included all patients
who received  1 dose of study medication.

RESULTS

Patient disposition

Of 448 patients screened, 246 were treated; the main
reason for not entering treatment was failure to meet study
criteria (n = 156, [34.8%]). Treatment completion by
cohort was 60.9% (78/128) black/AA, 63.6% (68/107) Latino,
and 63.3% (19/30) white non-Latino. The majority of treat-
ment discontinuations were due to lack of efficacy (n = 41,
16.6%) or AEs (n = 24, 9.8%). By cohort, 29 (22.7%)
black/AA and 15 (14.0%) Latino patients discontinued due
to lack of efficacy. Nine (7.0%) black/AA and 6 (5.6%)
Latino patients discontinued due to AEs. Twelve (9.4%)
black/AA and 18 (16.8%) Latino patients discontinued for
other reasons, including patient request, withdrawal of
consent, loss to follow-up, poor compliance/noncompli-
ance, or no longer meeting study criteria. As a result of
these discontinuations, 52.3% (67/128) of black/AA and
52.4% (56/107) of Latino patients completed > 90.0%
of the planned treatment duration and received > 90.0% of
the target daily/weekly dose.

Baseline characteristics

Baseline characteristics are presented in table 1. A larger
proportion of patients were infected with HCV genotype
1a (72.7% black/AA; 81.3% Latino; 90.0% white non-Latino)

than genotype 1b (26.6%; 18.7%; 10.0%, respectively).
A small proportion of patients were IL28B CC (15.6%
black/AA; 22.4% Latino; 33.3% white non-Latino), IL28B
TT was more common among black/AA patients (39.1%)
than Latino patients (13.1%), and notably few black/AA pa-
tients had cirrhosis (n = 9, 7.0%). Overall, the black/AA
and Latino cohorts included 19 patients who self-reported
for both cohorts due to non-mutually exclusive race and
ethnicity inclusion criteria.

Efficacy

Daclatasvir  plus pegIFN alfa-2a/RBV resulted
in an SVR12 (mITT) rate of 50.8% (65/128; 95% CI:
42.1%-59.4%) among black/AA patients, 57.0% (61/107, 95%
CI: 47.6%-66.4%) among Latino, and 66.7% (20/30, 95%
CI: 49.8%-83.5%) among white non-Latino patients
(Figure 1; Table 2). Observed SVR12 (available measure-
ment at follow-up week 12) was achieved in 60.7% (65/107;
95% CI: 51.5%-70.0%) black/AA, 71.8% (61/85; 95% CI:
62.2%-81.3%) Latino, and 76.9% (20/26; 95% CI: 60.7%-93.1%)
white non-Latino patients. SVR12 rates documented
on or after post-treatment week 12 were identical to those
in the mITT analysis for both black/AA and white
non-Latino cohorts but increased in Latino patients to
58.9% (63/107; 95% CI: 49.6%-68.2%). There was a rapid
and persistent reduction in HCV-RNA levels (> 4-log10)
across the black/AA and Latino cohorts (Figure 2).
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Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Patients with SVR12, according to cohort. Historical rate of SVR
for the black/AA cohort (26% [solid line]) and Latino cohort (36% [dashed
line]). * Patients with missing data at post-treatment week 12 were consi-
dered failures. † Patients with available data at post-treatment week 12.
‡ Patients with missing data at post-treatment week 12 were considered
responders if the next available HCV-RNA value was < LLOQ.
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Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. On-treatment mean HCV-RNA levels over time: black/AA and Latino cohorts.

Table 2. Virologic response.

Patients, n/N (%) (95% CI) Black/AA, Latino, White non-Latino,

n = 128 n = 107 n = 30

SVR12 (mITT)* 65/128 (50.8) 61/107 (57.0) 20/30 (66.7)

(42.1, 59.4) (47.6, 66.4) (49.8, 83.5)

SVR12 observed values† 65/107 (60.7) 61/85 (71.8) 20/26 (76.9)

(51.5, 70.0) (62.2, 81.3) (60.7, 93.1)

SVR12 on or after post-treatment week 12‡ 65/128 (50.8) 63/107 (58.9) 20/30 (66.7)

(42.1, 59.4) (49.6, 68.2) (49.8, 83.5)

HCV-RNA < LLOQ, TND (mITT)* at:

Week 4 (RVR) 82/128 (64.1) 73/107 (68.2) 15/30 (50.0)

(55.8, 72.4) (59.4, 77.0) (32.1, 67.9)

Week 12 82/128 (64.1) 80/107 (74.8) 20/30 (66.7)

(55.8, 72.4) (66.5, 83.0) (49.8, 83.5)

Weeks 4 and 12 (eRVR) 71/128 (55.5) 63/107 (58.9) 13/30 (43.3)

(46.9, 64.1) (49.6, 68.2) (25.6, 61.1)

End of treatment 91/128 (71.1) 84/107 (78.5) 28/30 (93.3)

(63.2, 78.9) (70.7, 86.3) (84.4, 100)

Follow-up week 24 60/128 (46.9) 59/107 (55.1) 19/30 (63.3)

(38.2, 55.5) (45.7, 64.6) (46.1, 80.6)

Virologic failures (non-SVR12), n (%)

All 63/128 (49.2) 46/107 (43.0) 10/30 (33.3)

On-treatment failures 37/128 (28.9) 23/107 (21.5) 2/30 (6.7)

Virologic breakthrough 19/128 (14.8) 13/107 (12.1) 1/30 (3.3)

Futility 3/128 (2.3) 2/107 (1.9) 0/30 (0)

Detectable/missing HCV-RNA at end of treatment 15/128 (11.7) 8/107 (7.5) 1/30 (3.3)

Post-treatment failures§

Confirmed relapser|| 17/91 (18.7) 13/84 (15.5) 5/28 (17.9)

Other non-responder¶ 9/91 (9.9) 10/84 (11.9) 3/28 (10.7)

TND: target not detected. *mITT SVR12 HCV RNA < LLOQ TD/TND at post-treatment week 12. † Available measurements at follow-up week 12. ‡ For pa-
tients with missing post-treatment week 12 HCV-RNA levels, the first available measurement after post-treatment week 12 was used. § Nonresponders with

HCV RNA < LLOQ TND at EOT. || HCV-RNA < LLOQ TND at EOT followed by confirmed HCV RNA  LLOQ, for which confirmed is 2 consecutive measure-
ments  LLOQ or last available measurement  LLOQ; confirmed relapser and other nonresponder rates are based on all treated subjects with HCV-RNA
<LLOQ TND at EOT. ¶ HCV-RNA <LLOQ TND at EOT but missing post-treatment week 12 HCV-RNA levels. Two subjects achieved SVR24.
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Response rates (SVR12, mITT) categorized according
to ethnicity for black/AA and Latino cohorts, respectively,
were 52.6% (10/19, 95% CI: 30.2%-75.1%) of black/AA Lat-
ino patients, 50.5% (55/109, 95% CI: 41.1%-59.8%) of
black/AA non-Latino patients, and 58.0% (51/88, 95%
CI: 47.6%-68.3%) of white Latino patients.

Patients with the IL28B CC genotype had higher SVR12
rates (80.0% black/AA, 70.8% Latino, and 80.0% white non-
Latino) compared with CT (53.4%, 50.7%, and 58.8%, re-
spectively) and TT patients (36.0%, 64.3%, and 66.7%,
respectively) (Table 3). There was a higher rate of SVR12
in patients who achieved eRVR (24-week treatment dura-
tion) vs. those that did not in both the black/AA (77.5%
[55/71] vs. 17.8% [8/45]) and Latino (79.4% [50/63] vs.
21.9% [7/32]) cohorts. Furthermore, HCV genotype 1a
infection and high baseline HCV-RNA levels were asso-
ciated with lower rates of SVR; in contrast, metabolic syn-
drome did not have a clinically significant impact on SVR.
Lower SVR12 rates were also observed in patients
with a BMI of 25 to  30 kg/m2 (52.9% black/AA, 54.3%
Latino, and 63.6% white non-Latino) or  30 kg/m2 (42.2%
black/AA, 48.6% Latino, and 66.7% white non-Latino) vs.
patients with a BMI of  25 kg/m2 (59.4%, 73.1%, and
70.0%, respectively); in contrast, clinically significant dif-
ferences in SVR12 rates were not observed between
patients with (48.8% black/AA, 51.6%, Latino, and 75.0%
white non-Latino) or without (51.7% black/AA, 59.5%
Latino, and 64.7% white non-Latino) insulin resistance at
baseline (Table 3).

SVR12 failure is summarized in table 2; the most com-
mon on-treatment failures were due to virologic break-
through in 14.8% (19/128) of black/AA and 12.1% (13/107)
of Latino patients. The majority of post-treatment failures
were due to relapse in 18.7% (17/91) of black/AA and 15.5%
(13/84) of Latino patients. A large proportion of failures
(9.9% [9/91] black/AA; 11.9% [10/84] Latino) were due to
missing data at post-treatment week 12.

Resistance

Of the 181 HCV genotype 1a-infected patients with
available baseline NS5A sequences, 16 (8.8%) had NS5A
polymorphisms at amino acid positions associated with
daclatasvir resistance (M28V, Q30E/H/R, L31M, and/or
Y93N); SVR12 was achieved in 25% (4/16) of these pa-
tients compared with 53.3% (88/165) of patients without
polymorphisms. Among HCV genotype 1b-infected pa-
tients, 8.3% (4/48) had L31M, and/or Y93H polymor-
phisms; SVR12 was achieved in 50% (2/4) of these HCV
genotype 1b-infected patients compared with 72.7%
(32/44) patients without polymorphisms.

NS5A resistance-associated variants (RAVs) were gen-
erally detected at virologic failure. Emergent NS5A RAVs

in HCV genotype 1a– and genotype 1b–infected patients
were similar to those reported previously in clinical stud-
ies. Genotype 1a substitutions at Q30 emerged in the
majority of patients experiencing virologic failure (74.6%
[50/67]) and were frequently detected together with
substitutions at M28 and/or substitutions at L31 (40.0%
[20/50]) or 42.0% [21/50], respectively). Genotype 1b sub-
stitutions at L31 and/or Y93 emerged in all patients with
failure (100% [9/9]); 77.8% (7/9) of virologic failures had
both L31 and Y93 variants emerge together.

Safety and tolerability

In this study, daclatasvir plus pegIFN alfa-2a/RBV had a
safety and tolerability profile consistent with pegIFN/
RBV-containing regimens. Twenty-one patients (8.5%)
experienced on-treatment SAEs (Table 4), including
12 (9.4%) black/AA patients (including 3 treatment-related
events of anemia), 5 (4.7%) Latino patients (4 treatment-
related: 2 chest pain, 1 headache, and 1 syncope), and
5 (16.7%) white non-Latino patients (including 1 treat-
ment-related opioid abuse). Treatment discontinuation
due to AEs occurred in 24 patients (9.8%), which by
cohort included 9/128 (7.0%) black/AA, 6/107 (5.6%) Latino,
and 9/30 (30.0%) white non-Latino patients. The most
frequently reported on-treatment AEs and grade 3/4 labo-
ratory abnormalities were those typically associated with
pegIFN/RBV therapy, including flu-like symptoms
(fatigue and headache), anemia, and hematologic abnor-
malities (Table 4).28,29

DISCUSSION

This phase 3 study evaluated the efficacy and safety of
daclatasvir plus pegIFN alfa-2a/RBV in black/AA and
Latino patients. These cohorts represent a patient popula-
tion less likely to achieve SVR with historical standard-of-
care pegIFN/RBV therapies. These results demonstrated
that the addition of daclatasvir to pegIFN alfa-2a/RBV
therapy resulted in higher SVR12 rates (50.8% [95% CI:
42.1%-59.4%] in black/AA patients and 58.9% [95%
CI: 49.6%-68.2% in Latino patients) compared with the
respective estimated historical rates of 26% and 36% with
pegIFN alfa-2a/RBV. These conservative historical con-
trol SVR rates are equivalent to or higher than those of
other studies for HCV genotype 1-infected black/AA
or Hispanic cohorts treated with pegIFN/RBV30-35 and al-
lowed for a matched comparison of interferon type
(pegIFN alfa-2a) and dosing; the use of pegIFN alfa-2b
and varied dosing strategies often complicate like-for-like
race and ethnicity historical comparisons. Daclatasvir plus
pegIFN alfa-2a/RBV was relatively well tolerated, with
low rates of SAEs and discontinuations due to AEs;
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the safety profile was consistent with that of historical
pegIFN/RBV treatment, and no unique safety signals were
observed with daclatasvir.

The rapid reductions in HCV-RNA levels (> 4-log10)
observed in this study highlight the potency of daclatasvir.

Table 3. SVR12 (mITT) by subgroup.

Patients, n/N (%) Black/AA, n = 128 Latino, n = 107 White non-Latino, n = 30

Gender

Male 44/91 (48.4) 41/78 (52.6) 14/19 (73.7)

Female 21/37 (56.8) 20/29 (69.0) 6/11 (54.5)

Age, yr

< 65 62/121 (51.2) 59/103 (57.3) 18/27 (66.7)

 65 3/7 (42.9) 2/4 (50.0) 2/3 (66.7)

Race

White or Caucasian 0/0 51/88 (58.0) 20/30 (66.7)

Black or African American 65/128 (50.8) 10/19 (52.6) 0/0

Ethnicity

Latino 10/19 (52.6) 61/107 (57.0) 0/0

Non-Latino 55/109 (50.5) 0/0 20/30 (66.7)

Baseline HCV-RNA, IU/mL

< 800,000 19/24 (79.2) 26/38 (68.4) 4/5 (80.0)

 800,000 46/104 (44.2) 35/69 (50.7) 16/25 (64.0)

Cirrhosis at baseline

Absent 64/119 (53.8) 52/85 (61.2) 14/24 (58.3)

Present 1/9 (11.1) 9/22 (40.9) 6/6 (100)

HCV genotype at baseline

1a 43/93 (46.2) 44/87 (50.6) 19/27 (70.4)

1b 23/34 (64.7) 17/20 (85.0) 1/3 (33.3)

1 0/1 (0.0) 0/0 0/0

IL28B genotype

CC 16/20 (80.0) 17/24 (70.8) 8/10 (80.0)

CT 31/58 (53.4) 35/69 (50.7) 10/17 (58.8)

TT 18/50 (36.0) 9/14 (64.3) 2/3 (66.7)

BMI, kg/m2 at baseline

< 25 19/32 (59.4) 19/26 (73.1) 7/10 (70.0)

25 to  30 27/51 (52.9) 25/46 (54.3) 7/11 (63.6)

 30 19/45 (42.2) 17/35 (48.6) 6/9 (66.7)

Insulin resistance at baseline*

Absent 45/87 (51.7) 44/74 (59.5) 11/17 (64.7)

Present 20/41 (48.8) 16/31 (51.6) 9/12 (75.0)

Not reported 0/0 1/2 (50.0) 0/1 (0.0)

Metabolic syndrome at baseline†

Absent 56/112 (50.0) 55/96 (57.3) 15/24 (62.5)

Present 9/16 (56.3) 6/11 (54.5) 5/6 (83.3)

eRVR‡

Achieved 55/71 (77.5) 50/63 (79.4) Not calculated

Not achieved 8/45 (17.8) 7/32 (21.9) Not calculated

Missing 2/12 (16.7) 4/12 (33.3) Not calculated

* Fasting glucose at baseline  100 mg/dL. † More than 3 of the following signs at baseline: systolic/diastolic blood pressure  130/85 mm Hg, fasting glucose
 100 mg/dL, large waist circumference (men:  40 inches; women  35 inches), low fasting high-density lipoprotein cholesterol (men < 40 mg/dL;

women < 50 mg/dL), fasting triglycerides  150 mg/dL. ‡ HCV-RNA < LLOQ, TND at both weeks 4 and 12.

The majority of patients achieved eRVR and so were eligi-
ble for a treatment duration of 24 weeks. The rate of
SVR12 (mITT) in such patients (black/AA: 77.5%; Latino:
79.4%) compare to a SVR12 rate of 88% for patients treated
with simeprevir plus pegIFN alfa-2a/pegIFN alfa-2b plus
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RBV—also for 24 weeks.36 In contrast to the present study,
the SVR12 data from the pooled analysis for the simepre-
vir plus pegIFN/RBV trials included only 7% black/AA
and 17% Hispanic patients and comprised 29% IL28B CC
patients compared with 15.6% black/AA IL28B CC and
22.4% Latino IL28B CC patients presented here. These
factors combined could contribute to a between-study
difference in SVR.

All-oral DAA regimens have shown high response rates
irrespective of race or ethnicity in treatment-naive HCV
genotype 1-infected patients. Black and Hispanic patients
treated with ombitasvir/paritaprevir/ritonavir and dasabu-
vir for 12 weeks achieved SVR12 rates of 96.4% and 96.2%,
respectively.11 SVR12 rates in ledipasvir/sofosbuvir-treat-
ed black (93.5%-100%) and Hispanic/Latino patients
(100%) were equally high following 12 or 24 weeks of
treatment; however, response rates did not consider

patients lost to follow-up.10 Similarly, SVR12 rates
achieved in black patients (93%) following 12 weeks of
treatment with a fixed-dose combination of daclatasvir,
asunaprevir, and beclabuvir were comparable to white
patients (91%).37 Of note, these populations are small
(< 15% patients) in the context of phase 3 studies, high-
lighting the need for further studies evaluating safety and
efficacy in these patient groups.

The lower response rates observed in this study, rela-
tive to the current context of HCV therapies, reflect in
part the high study attrition rate, unrelated to lack of effi-
cacy or safety, and the predominance of unfavorable base-
line factors that still may impact single DAAs combined
with pegIFN/RBV-based therapies, including HCV geno-
type 1a, high baseline HCV-RNA levels, and IL28B non-
CC genotypes. Thus, in the observed analysis, the SVR12
rates of 60.7% in black/AA and 71.8% in Latino patients

Table 4. Safety summary-treated subjects.

Patients, n/N (%) Black/AA, Latino, White non-Latino, Total,

n = 128 n = 107 n = 30 N = 246

SAEs 12 (9.4) 5 (4.7) 5 (16.7) 21 (8.5)*

AEs leading to discontinuation 9 (7.0) 6 (5.6) 9 (30) 24 (9.8)†

AEs (> 20% in any cohort)

Fatigue 58 (45.3) 37 (34.6) 17 (56.7) 107 (43.5)

Headache 33 (25.8) 34 (31.8) 15 (50.0) 78 (31.7)

Anemia 39 (30.5) 40 (37.4) 5 (16.7) 73 (29.7)

Nausea 25 (19.5) 26 (24.3) 10 (33.3) 61 (24.8)

Rash 25 (19.5) 17 (15.9) 16 (53.3) 58 (23.6)

Neutropenia 32 (25.0) 29 (27.1) 3 (10.0) 57 (23.2)

Influenza-like illness 17 (13.3) 19 (17.8) 11 (36.7) 47 (19.1)

Insomnia 18 (14.1) 22 (20.6) 9 (30.0) 46 (18.7)

Pruritis 22 (17.2) 17 (15.9) 8 (26.7) 43 (17.5)

Dry skin 14 (10.9) 11 (10.3) 8 (26.7) 31 (12.6)

Diarrhoea 10 (7.8) 15 (14.0) 6 (20.0) 30 (12.2)

Alopecia 6 (4.7) 13 (12.1) 10 (33.3) 28 (11.4)

Depression 7 (5.5) 10 (9.3) 8 (26.7) 24 (9.8)

Grade 3/4 treatment-emergent n = 127 n = 103 n = 29 N = 240§

laboratory abnormalities‡

Neutrophils (absolute) 41 (32.3) 26 (25.2) 8 (27.6) 69 (28.8)

Lymphocytes (absolute) 7 (5.5) 18 (17.5) 7 (24.1) 31 (12.9)

Hemoglobin 19 (15.0) 6 (5.8) 1 (3.4) 23 (9.6)

Leukocytes 7 (5.5) 8 (7.8) 5 (17.2) 19 (7.9)

Platelet count 3 (2.4) 6 (5.8) 5 (17.2) 13 (5.4)

Aspartate aminotransferase 2 (1.6) 4 (3.9) 0 5 (2.1)

Alanine aminotransferase 1 (0.8) 2 (1.9) 0 3 (1.3)

International normalized ratio 0 0 1 (3.4) 1 (0.4)

Lipase 1 (0.8) 0 0 1 (0.4)

Total bilirubin 0 0 1 (3.4) 1 (0.4)

Creatinine, enzymatic 1 (0.8) 0 0 1 (0.4)

* Eight of 21 subjects with SAEs considered treatment-related. † Abdominal pain (1), alopecia (1), anemia (2), arthralgia (1), cerebral infarction (1), cerebrov-
ascular accident (1), chest pain (1), depression (2), diarrhea (1), fatigue (2), headache (2), homicidal ideation (1), influenza-like illness (2), insomnia (1), intrac-
ranial aneurysm (1), lymphadenopathy (1), malaise (1), muscular weakness (2), nausea (2), neutropenia (1), pain in extremity (1), palpitations (1), paresthesia
(1), pneumonia (1), pruritus (1), pyrexia (1), rash (3), maculopapular rash (1), pruritic rash (1), weight decrease (1). ‡ No cases of possible drug-induced liver
injury. § Six patients missing laboratory abnormalities.
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who completed therapy may be better indicators of regi-
men efficacy.

Baseline factors (HCV genotype 1a, high baseline
HCV-RNA levels, IL28B non-CC genotype) appeared to
affect response rates more than the pre-existence of NS5A
polymorphisms at amino acid positions associated with
daclatasvir resistance. The frequency of virologic failure
was high in patients with IL28B non-CC genotypes, irre-
spective of the presence or absence of noted NS5A poly-
morphisms. Although SVR rates in patients without NS5A
polymorphisms at L28, R30, L31, and/or Y93 were higher
than in patients with these NS5A polymorphisms, their
prevalence was low (  10%). Though IL28B genotype ap-
peared to impact efficacy despite the addition of da-
clatasvir to pegIFN alfa-2a/RBV therapy, the presence of
metabolic syndrome and fasting glucose levels  100 mg/dL
at baseline had no clinically significant impact on SVR12.
In contrast, higher SVR12 rates were observed in patients
with a BMI of < 25 kg/m2 versus patients with a BMI of
25 to  30 kg/m2 or  30 kg/m2; these results are in agree-
ment with a previous study of genotype 1-infected pa-
tients treated with pegIFN alfa-2b/RBV therapy.38

Study limitations include the low percentage (7%) of
black/AA cirrhotic patients. This may have increased the
rate of SVR observed for this population, although the low
proportion may represent the historically slower progres-
sion of this cohort toward cirrhosis.39 Despite this, the
higher SVR12 rates in this study compared with response
rates for other pegIFN/RBV studies not included in
the historical analysis demonstrates the added benefit of
daclatasvir for HCV genotype 1-infected patients. Moreover,
patients used for the Latino historical control data were
exclusively non-black/AA.12,13 Thus, SVR rates in this
study may be under-representative vs. a cohort of Latinos
containing black/AA patients, known for less favorable
responses to pegIFN/RBV therapy.

In summary, the SVR12 rates for the black/AA (50.8%)
and Latino (58.9%) cohorts treated with daclatasvir plus
pegIFN alfa-2a/RBV were higher than the estimated his-
torical control treated with pegIFN alfa-2a/RBV. Further-
more, patients from both cohorts who achieved eRVR
showed higher SVR12 rates than those who did not
achieve eRVR (black/AA: 77.5% vs. 17.8%; Latino: 79.4% vs.
21.9%). These data support the use of daclatasvir-contain-
ing regimens for the treatment of chronic HCV genotype 1
infection in patient groups of varied ethnicities and with
challenging-to-treat baseline characteristics.

ABBREVIATIONS

� AA: African American.
� AE: adverse event.
� BMI: body mass index.

� CI: confidence interval.
� DAA: direct-acting antiviral.
� EOT: end of treatment.
� eRVR: extended rapid virologic response.
� HCC: hepatocellular carcinoma.
� HCV: hepatitis C virus.
� LLOQ: lower limit of quantitation.
� mITT: modified intent to treat.
� pegIFN: peginterferon-alfa.
� RAVs: resistance associated variants.
� RBV: ribavirin.
� SAE: serious adverse event.
� SVR: sustained virologic response.
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Supplementary figure 1.Supplementary figure 1.Supplementary figure 1.Supplementary figure 1.Supplementary figure 1. Patient disposition. * Includes patients with missing post-treatment week 12 HCV-RNA with an available measurement after
post-treatment week 12.
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