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ABSTRACT

Background & Aims

Improved therapeutic options for chronic hepatitis C virus (HCV) infection are needed for pvatient“s"";’

who are poor candidates for treatment with current regimens due to anticipated intol :
low likelihood of response.
Methods

In this open-label, phase 2a study of Japanese patients with chronic HCV

notype 1b infection, 21

null responders (<2 log;o HCV RNA reduction after 12 weeks o e erferon/ribavirin) and 22

paf nts experienced viral breakthrough and four relapsed posttreatment. Diarrhea,

nasopharyngitis, headache, and ALT/AST increases, generally mild, were the most common
adverse events; three discontinuations before week 24 were due to adverse evenis 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.

INTRODUCTION

decade. The recent approvél of the first direct-acting antivirals (DAASs)
in the evolutioh of HCV therapy, establishing that DAAs can enhanc imen efficacy and provide
durable viral clearance. These new agents in combination with pegihterferon and ribavirin
(alfa/RBV) achieve overall sustained virologic response(SVR) rates of approximately 70% in

treatment-naive patients with HCV genotype 1 in 1.[1, 2]

Despite these advances, current treatment options remain inadequate for some patients. Patients
with prior null response to alfa/RBV:(<2 decline in HCV RNA after 12 weeks) have a -

particularly acute need for further therapeutic improvements. Null responders generally respond

poorly to retreatment w a/RBV; fewer than 10% achieve SVR.[3] Retreatment of null

responders with alfa/RBY combined with telaprevir or boceprevir increases SVR rates to

patients who are ineligible for alfa/RBV-containing therapy for medical reasons.

There is precedence for use of combination antiviral regimens to treat human immunodeficiency

virus (HIV) infections; evidence is mounting that DAA regimens can also provide durable clearance
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of HCV infections. Thus, there is a strong rationale for exploration of dual DAA regimens, without
alfa/RBV. In combination, DAAs with different molecular targets can increase regimen potency and

raise the barrier to resistance, potentially eliminating the need for alfa/RBV and providing a viable

therapy for patients who are anticipated to be poorly responsive or intolerant to current alfa/RBV-

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 prioi’ nuil response to alfa/RBV have been reported.[7] The

present report combines these data with results for 11 additional null responders, together with
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results for 22 patients with prior intolerance to alfa/RBV or who were medically ineligible for

alfa/RBV-containing therapy.

METHODS

Study design

This open label, phase 2a study (Al447-017; clinicaltrials.gov identifier NCT01051¢

conducted in two populations of patients with HCV genotype 1 infectio Thg null responders

(<2 logy decline of serum HCV RNA levels after 12 weeks of prior al ) , and alfa/RBV

ineligible/intolerant patients. The latter group discontinued p \erapy with alfa/RBV due to
intolerance after <12 weeks, or were treatment-naive candidates for alfa/RBV for
medical reasons such as advanced age or comp f depression, anemia, myelosuppression,

diabetes, or cardiovascular or renal dysfunction.

Patients were enrolled in two coh null responders and two cohorts of alfa/RBV

ineligible/intolerant patien e cohort of each population included intensive sampling for

pharmacokinetic analyses; both cohorts of each population were combined for efficacy and safety
assessments. The | cohort of null responders, reported previously, provided 4-week safety
data for rev the study Safety Committee prior to initiation of the other cohorts.[7] The

écy endpoint was the proportion of patients with undetectable HCV RNA at 12 weeks
posttreatment (SVR1). Key secondary endpoints included the proportions of patients with HCV

RNA undetectable at week 4, week 12, the end of treatment, and posttreatment week 24 (SVRy4).
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Written informed consent was obtained from all patients. The study was approved by institutional

review boards at each site and was conducted in compliance with the Declaration of Helsinki,

Good Clinical Practice Guidelines, and local regulatory requirements.

Patients

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) >5 x upper limit of

normal (ULN), total bilir >2 mg/dL, direct bilirubin >1.5 xULN, international normalized ratio
(INR) =21.7, alb ‘g/dL, hemoglobin <9.0 g/dL, white blood cells <1,500/mm?, absolute

neutrophil <750/mm3, platelets <50,000/mm?, and creatinine >1.8 xULN. Prohibited concomitant

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 22 hours after and =10 hours prior to daclatasvir; other

acid modifying agents were administered 22 hours prior and 2 hours after daclatasvir.
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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 posttreatment follow-up. in

sentinel cohort of null responders, asunaprevir was initially administered as three 200 lets

twice daily (600 mg BID), subsequently reduced to 200 mg BID during treatment f ng-reports
from another study of greater and more frequent aminotransferase elevations with the higher

dose.[14]

Patients with HCV RNA <15 IU/mL on or after week 4 continu ent to week 24; patients

discontinued treatment if HCV RNA decreased <2 logyg IU/mlzfrom baseline, on or after week 2.
Patients with viral breakthrough on or after week. antifiable HCV RNA (=15 IU/mL) on or
after week 4, either discontinued treatment or \V#’g’ht-based alfa/RBV was added (nQII responders
only) for up to 48 additional weeks at t dtiis\,(:retion of the investigator based on anticipated

tolerability. Viral breakthrough was ed as confirmed =1 logso IU/mL increase from nadir of

HCV RNA, or HCV RNA 2151U/mL-after confirmed undetectable. Posttreatment relapse was

defined as confirm CV RNA 215 IU/mL during follow-up in patients with undetectable HCV RNA

at the end of

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 posttreatment weeks 4, 8, 12, and 24. Twelve-lead electrocardiograms were

recorded at all visits except weeks 3 and 6.
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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 /L28B genotype (rs12979860) were determined by PCR amplification .~

and sequencing. Baseline liver fibrosis was assessed by serum blood markers (APRI; AST and
Platelet Ratio Index).[15] HCV resistance-associated polymorphisms were analyzed i
baseline samples from all patients and post-failure samples from patients wi
or posttreatment relapse. Polymorphisms were analyzed by PCR amplifice

and population

sequencing of the HCV NS3 protease and NS5A domains.

Statistical analysis

Categorical variables were summarized using cou ar“iw:: percents; continuous variables were

summarized with univariate statistics.
RESULTS

Patient characteristics and ¢

any HCV genotype 1 subtype was permitted, all enrolled patients had genotype 1b infection,

reflecting the high proportion of this subtype in Japan.[16] Null responders were primarily IL28B

genotype CT (rs12979860) as expected [17]; Ineligible/intolerant patients were primarily genotype
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CC, consistent with the distribution of IL28B genotypes in Japan.[18] Eighteen ineligible/intolerant

patients were treatment-naive and considered ineligible for alfa/RBV due to anticipated difficulty

in completing therapy due to advanced age (270 years); seven patients), cytopenia (two),

depression (two), hypertension (one), or other reasons (six), consistent with common cli

patlent groups. Although patients with cirrhosis by imaging crileria wereexclutled, four enrolled

~

patients had APRI scores >2 at baseline, indicating probable cirrhosis.[1

Thirty-six of 43 enrolled patients completed 24 weeks of therapy (Fig. 1). Two null responders
discontinued study medication due to hyperbilirubine week 2) and aminotransferase

elevation (week 12), respectively. One null respc achieved very low HCV RNA (50 IU/mL) at

rules required discontinuation from DAA-only
therapy and addition of alfa/RBV ie.dual DAA regimen at Week 6. Study drugs were

discontinued in four ineligibl tolerant patients due to aminotransferase elevation (week 16),

viral breakthrough (wi ), or patient request (weeks 8 and 16); all four remained on study for

assessment of §!

Overall, 77% of patients achieved SVR;; and SVR24. HCV RNA was undetectable in more

ineligible/intolerant patients than null responders at week 4, suggesting a more rapid initial

antiviral effect, but HCV RNA was undetectable in similar proportions of both populations at week

10
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12 and the end of treatment. Rates of SVRy, were higher in null responders (91%) than in

ineligible/intolerant patients (64%) due to virologic failures in the latter group (3 breakthroughs

and 4 relapses). Assessment of virologic response by IL28B genotype (rs12979860) showed slightly

greater responses at weeks 2, 3, and 4 in patients with genotype CC; however, similar prop

of patients with genotypes CC and CT achieved SVRy4 (Fig. 2). All four patients with

cirrhosis based on APRI score achieved SVR,4.

HCV RNA declined rapidly after initiation of therapy in all patients (Fig reductions of HCV
RNA from baseline at week 4 were 5.6 and 5.4 logyo IU/mLin null.respenders and
ineligible/intolerant patients, respectively; HCV RNA was table by week 8 in all patients on

therapy. In the ineligible/intolerant group, initial virol ponse in the four intolerant patients

was similar to that of the cohort overall; three 6 e patients subseguently achieved SVRy4 and

one relapsed. The null responder who inued at week 2 with hyperbilirubinemia had low-

level HCV RNA at discontinuation detectable HCV RNA at all posttreatment assessments.

The null responder who added alfa/RBV at week 6 received 46 weeks of quadruple therapy and

HCV RNA remained table 24 weeks posttreatment. Among the four ineligible/intolerant

patients who duiﬁsc study drugs before week 24, HCV RNA was undetectable at

discontinuat {weeks 8 or 16) in three patients and remained undetectable in the two patients

who co blé’féd posttreatment follow-up.

Viralbreakthrough and relapse

No null responders experienced virologic breakthrough or relapse (Table 2). Three
ineligible/intolerant patienis experienced viral breakthrough at weeks 10 or 16 after 24 weeks

with undetectable serum HCV RNA, and four patients relapsed at posttreatment week 4 (three

11
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patients) or 12 (one patient) after =18 weeks with undetectable HCV RNA. All three patients with

viral breakthrough were IL28B genotype CT (rs12979860), compared with 6/22

ineligible/intolerant patients overall. Three patients who relapsed were IL28B genotype CC; on

was genotype CT.

virologic failure and five (50%) achieved SVR. NS5A-L31 and D168 substitutions emerged in all

failures, but were not detected pretreatment except -L31M in one patient.

In general, patients with virologic failure had ent asunaprevir and daclatasvir trough

concentrations below median values, but within the expected range (Fig. 4). Notably, most

patients with trough concentratiol ow median values achieved SVR. There were no strong
associations between virolo‘g“ic"f«‘ézilure and pretreatment parameters that included gender, age,

baseline HCV RNA level, IL28B genotype, reason for alfa/RBV ineligibility, and fibrosis stage.

Adherence to tréatment, assessed by pill counts at study visits, was high in six of the seven

ogic failure.

patients wi

The most frequently reported adverse events were generally mild headache, nasopharyngitis,
aminotransferase elevations, and diarrhea (Table 4). The most frequent grade 3 or 4 laboratory

abnormalities were serum aminotransferase elevations. There were six serious adverse events in

12
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five patients, including grade 2/3 pyrexia (three patients), grade 2 exacerbation of

hypochondriasis, and grade 2 gastroenteritis (unrelated to study drugs) with grade 4

hyperbilirubinemia (described in detail previously).[7] All three pyrexia events resolved after 4-10

DISCUSSION

High rates of SVR,4 were achieved after 24 weeks of dual.oral DAA therapy in null responders and

alfa/RBV ineligible or intolerant patients, represe o populations that are particularly

difficuit to treat due to limited therapeutic opti\ 5. SVR rates were comparable at posttreatment

weeks 4, 12 and 24; only one relapse rred more than 4 weeks posttreatment. The 90.5% SVR

rate in null responders is substa s higher than the generally poor response to alfa/RBV

retreatment and the 37% VR rate reported for genotype 1b null responders treated with alfa/RBV

and telaprevir.[4, 19] Therefore, therapy of this population with daclatasvir and asunaprevir

appeared to overcome their poor interferon responsiveness, which may be less relevant to the

efficacy of this DAA-only regimen. The SVR rate of 63.6% in ineligible/intolerant patients, although

lower than results in null responders, is the first demonstration of a potentially effective

treatment for these patients who currently have no therapeutic options. High SVR rates in both

populations were achieved despite multiple adverse predictors of response to alfa/RBV therapy,

13
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including older age, high viral load, and a high proportion of [L28B genotype CT in the null

responders.

Detectable HCV RNA was cleared rapidly; viral suppression was greater at all timepoints than

reported results with alfa/RBV combined with telaprevir or TMC435 in genotype 1 null
responders.[4, 20] The slightly greater early viral suppression in ineligible/intolera

reflect the higher frequency of IL28B CC genotype in this group. In the overali‘population, early

virologic response was greater in patients with CC genotype, althoug ference disappeared

by week 12. Potentially, CC genotype may increase early viral suppression by increasing
responsiveness to endogenous interferons that are relea sult of the rapid antiviral

activity of the dual DAA therapy, allowing reversal of HCV-induced immunosuppression.[21]

These results in patients with HCV genotype 1b r from those reported for genotype 1a. In a

similar study of US/European null respen S 2/9 patients with genotype 1a achieved SVR with

daclatasvir + asunaprevir dual th ompared with 10/10 patients with genotype 1a who

received quadruple thera ning daclatasvir and asunaprevir with alfa/RBV.[8] This

mately 10% of HCV genotype 1-infected patients receiving alfa/RBV have a null

response.[22] The cumulative prevalence of alfa/RBV null responders and the frequent failure of
retreatment with current regimens together suggest that a large population of null responders is
awaiting improved therapies. The population of alfa/RBV ineligible or intolerant patients has not

been studied extensively but may be substantial. In the IDEAL study, 23.2% of the 4469 patients

14
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screened were considered ineligible for alfa/RBV therapy; of these, 30.3% had hematologic or

psychiatric conditions that may not preclude DAA-only regimens.[23] In registration trials, 9.7% to

14% of patients receiving alfa/RBV discontinued study treatment due to intolerance.[24, 25]

Moreover, these clinical trial data are likely to underestimate the true size of the ineligibl

intolerant populations in community practice.

Virologic failures occurred relatively late in therapy after extended periods with undetectable HCV

RNA. All seven patients with virologic failure had emergent NS5A and tations that together

confer high-level resistance to both daclatasvir and asunaprevir in vitro.[11, 12] Pretreatment,

16 weeks. Thus, the relationship of drug exposure to virologic outcome remains uncertain; further

study is needed ,’;,o' definé on-treatment predictors of outcome and the optimal duration of

therapy.

do not fully explain observed differences between the two study populations in rates

of vi‘?"’ologic failure and SVR. IL28B genotype was the primary difference between the two
populations pretreatment. All three breakthroughs occurred in ineligible/intolerant patients with
the unfavorable IL28B CT genotype; however, null responders had no breakthroughs despite a

much higher frequency of this genotype. Pre-existing resistance-associated poiymorphisms and

15
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