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SYNOPSIS

Synoptic Clinical Study Report for Study AI452032

TITLE OF STUDY: Phase 3 open label study evaluating the efficacy and safety of pegylated interferon lambda-1a, 
in combination with ribavirin and daclatasvir, for treatment of chronic HCV infection with treatment naïve 
genotypes 1, 2, 3 or 4 in subjects co-infected with HIV

PURPOSE: Study AI452032 was designed to evaluate the efficacy and safety of pegylated interferon (IFN) 
lambda-1a (pegIFN-1a, BMS-914143, hereafter referred to as Lambda) in combination with the direct-acting 
antiviral agent (DAA) daclatasvir (DCV, BMS-790052) and ribavirin (ribasphere, RBV) in hepatitis C virus (HCV) 
treatment-naive subjects co-infected with HCV genotype (GT)-1, -2, -3, or -4 and human immunodeficiency virus 
(HIV)-1. 

Two cohorts of subjects were treated in this study (Cohort A and Cohort B): 

 Cohort A included approximately 100 HCV/HIV co-infected subjects infected with HCV GT-2 or -3; these 
subjects were treated with Lambda/RBV/DCV for 12 weeks followed by Lambda/RBV for 12 weeks. 

 Cohort B included approximately 200 HCV/HIV co-infected subjects with HCV GT-1 or -4 virus; these 
subjects were treated with Lambda/RBV/DCV for 12 weeks followed by Lambda/RBV for either 12 or 36 
weeks:

 Subjects who achieved an extended rapid virologic response (eRVR) were then treated with Lambda/RBV 
for 12 weeks for a total of 24 weeks

 Subjects who did not achieve eRVR were then treated with Lambda/RBV for 36 weeks for a total of 48 
weeks 

A synoptic report format was chosen to report the results from this study since further development of Lambda was 

terminated. This was due to the recent approvals of all-oral HCV treatment regimens that have reduced the unmet 

medical need and the potential role for interferon (IFN)-based regimens for chronic HCV infection. The decision to 

terminate the development of Lambda was not based on any new unexpected safety findings or efficacy 

observations.

This report provides data on the primary study endpoint (sustained virologic response at post-treatment Week 12 
[SVR12]), and other key efficacy and safety endpoints through follow-up Week 12. After the decision was made to 
terminate the study, subjects were followed only to SVR12 and therefore, the sustained virologic response at 
follow-up Week 24 (SVR24) data are limited to a small subset of the treated population.

NUMBER OF SUBJECTS: A total of 453 subjects were enrolled and 300 subjects were treated at 
58 investigational sites in 13 countries (Argentina, Belgium, Canada, France, Germany, Italy, Mexico, Poland, 
Romania, Russia, Spain, United States, United Kingdom).

DISPOSITION, DEMOGRAPHICS AND OTHER PERTINENT BASELINE CHARACTERISTICS:  

Subject disposition is shown in Table 1. 

Table 1: Subject Disposition

Number or Number (%) of Subjects

Number of Subjects (%)

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)
Total

(N = 300)

Subjects Enrolled - - 453

Subjects Randomized - - 300

Treated Subjects 104 196 300

Subject’s completing the treatment period
a

95 (91.3) 161 (82.1) 256 (85.3)

1.0Approved 1.0v 930098833



Final Clinical Study Report AI452032

BMS-914143 peginterferon lambda-1a

Table 1: Subject Disposition

Number or Number (%) of Subjects

Number of Subjects (%)

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)
Total

(N = 300)

Subject’s not completing the period 9 (8.7) 35 (17.9) 44 (14.7)

Reason for non-completion (%)

Adverse event 4 (3.8) 12 (6.1) 16 (5.3)

Subject withdrew consent 0 3 (1.5) 3 (1.0)

Lost to follow-up 1 (1.0) 1 (0.5) 2 (0.7)

Death
b

0 2 (1.0)
b

2 (0.7)
b

Subject requested to discontinue treatment 2 (1.9) 5 (2.6) 7 (2.3)

Subject no longer meets study criteria 0 1 (0.5) 1 (0.3)

Lack of efficacy 1 (1.0) 9 (4.6) 10 (3.3)

Poor/noncompliance 0 2 (1.0) 2 (0.7)

Other 1 (1.0) 0 1 (0.3)

Subjects entering follow-up 102 (98.1) 185 (94.4) 287  (95.7)

Subject’s completing the study
c

96 (94.1) 176 (95.1) 272 (94.8)

Subject’s not completing the study 6 (5.9) 9 (4.9) 15 (5.2)

Reason for non-completion

Subject withdrew consent 3 (2.9) 3 (1.6) 6 (2.1)

Lost to follow-up 1 (1.0) 1 (0.5) 2 (0.7)

Follow-up no longer required per protocol 1 (1.0) 0 1 (0.3)

Other 1 (1.0) 5 (2.7) 6 (2.1)

a
Completing the treatment period = Completing the full planned treatment duration

b
Three subjects died during the treatment period (1 subject due to multi-organ failure and 2 subjects due to sudden 

death). Two of the 3 deaths (multi-organ failure and 1 sudden death) were considered by the investigator to be 
related to study drugs. The third death (due to multi-organ failure) is not captured in this table, given that the 
subject was discontinued from study drug due to an AE rather than death. The subject died 10 days later.

c
Completed the study = Completed SVR12 

Abbreviations: GT - genotype, HCV - hepatitis C virus

Demographics and baseline disease characteristics are presented in Table 2. The study population consisted of men 

and women at least 18 years of age chronically co-infected with HCV GT-1, -2, -3 or -4 and HIV-1. Subjects were 

naive to prior anti HCV therapy with IFN or DAAs. As shown, the majority of treated subjects were white males, 

noncirrhotic with HCV GT 1 and a baseline HCV RNA  800,000 IU/mL. Mean absolute CD4 T lymphocyte cell 

count was 596 cells/L (30%). Note that some of the subjects in this study were receiving anti-retroviral therapy for 

HIV.
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Table 2: Baseline Characteristics: All Treated Subjects

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)
Total

(N = 300)

Age (years)

Mean 43.7 46.6 45.6

 104 (100.0) 195 (99.5) 299 (99.7)

65 0 1 (0.5) 1 (0.3)

Gender (%)

Male 76 ( 73.1) 156 ( 79.6) 232 ( 77.3)

Female 28 (26.9) 40 (20.4) 68 (22.7)

Race (%)

White 93 ( 89.4) 171 ( 87.2) 264 ( 88.0)

Black/African American 6 (5.8) 18 (9.2) 24 (8.0)

Other 5 (4.8) 7 (3.6) 12 (4.0)

Region (%)

Europe 81 (77.9) 144 (73.5) 225 (75.0)

North America 15 (14.4) 42 (21.4) 57 (19.0)

South America 8 (7.7) 10 (5.1) 18 (6.0)

HCV RNA (IU/mL)

Mean (log10) 6.36 6.49 6.45

< 800,000 31 (29.8) 33 (16.8) 64 (21.3)

 800,000 73 (70.2) 163 (83.2) 236 (78.7)

HCV Genotype (%)

1 0 149 (76.0) 149 (49.7)

1a 0 99 (50.5) 99 (33.0)

1b 0 50 (25.5) 50 (16.7)

2 20 (19.2) 0 20 (6.7)

3 83 (79.8) 0 83 (27.7)

4 0 41 (20.9) 41 (13.7)

Unknown 1 (1.0) 6 (3.0) 7 (2.3)

Stage of Fibrosis/Cirrhosis (%)

None or Mild Fibrosis 57 (54.8) 119 (60.7) 176 (58.7)

Moderate or Mild Fibrosis 35 (33.7) 60 (30.6) 95 (31.7)

Cirrhosis 8 (7.7) 12 (6.1) 20 (6.7)

Not Reported 4 (3.8) 5 (2.6) 9 (3.0)
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Table 2: Baseline Characteristics: All Treated Subjects

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)
Total

(N = 300)

IL-28B rs12979860 Genotype

CC 41 (39.4) 62 (31.6) 103 (34.3)

CT 51 (49.0) 101 (51.5) 152 (50.7)

TT 12 (11.5) 28 (14.3) 40 (13.3)

Not Reported 0 5 (2.6) 5 (1.7)

Mean HIV RNA (Log10 Copies/mL) 1.74 1.67 1.69

Mean Absolute CD4 T Lymphocyte Count

Cells/L 618.69 584.58 596.40

Percent 28.63 30.38 29.77

Abbreviations: HCV - hepatitis C virus, HIV - human immunodeficiency virus, GT - genotype, IL - interleukin, 
RNA - ribonucleic acid

SUMMARY OF SAFETY RESULTS:  

Extent of Exposure:

Time on study therapy: The average doses of Lambda, DCV, and RBV received in each cohort were consistent with 
the protocol specified doses. The median duration of treatment was 168.0 days (24 weeks) for both cohorts.

Safety Results:  The following is a summary of the safety of Lambda/RBV/DCV administered for 12 weeks 
followed by Lambda/RBV administered for 12 weeks (GT-2, -3) or 12 or 36 weeks (GT-1, -4) to HCV/HIV co-
infected subjects (Table 3 and Table 4). There were no unexpected AEs.

 Three subjects died during the treatment period (1 subject due to multi-organ failure and 2 subjects due to 
sudden death). The subject with multi-organ failure discontinued due an AE of anemia and then died 10 days 
later. Two of the 3 deaths (multi-organ failure and 1 sudden death) were considered by the investigator to be 
related to study drugs. Subsequent to database lock, the investigator reported to BMS that the sudden death 
(initially attributed to study therapy) was instead due to heart failure caused by an overdose of 
methylenedioxymethamfetamine (MDMA) and was considered not related to study drugs.

 Serious adverse events (SAEs) were reported for 5.8% of subjects with GT-2 or -3 (Cohort A) and for 6.1% 
of subjects with GT-1 or -4 (Cohort B). Hepatobiliary AEs were the most common type of SAEs (jaundice, 
abnormal hepatic function, liver injury, increased international normalized ratio [INR], increased alanine 
aminotransferase [ALT], hyperbilirubinemia). Note that events of jaundice were considered important 
medical events and were required to be reported as SAEs.

 Adverse events (AEs) leading to discontinuation of study therapy were reported for 3.8% of subjects with 
GT-2 or -3 (Cohort A) and for 6.6% of subjects with GT-1 or -4 (Cohort B). Hepatobiliary AEs were the most 
common type of AEs leading to discontinuation (jaundice, abnormal hepatic function, liver injury, increased 
INR, increased ALT, hyperbilirubinemia, hypertransaminasemia, hepatotoxicity, blood bilirubin increased, 
and hepatitis). 

 Adverse events (AEs, all grades) were reported for 79.8% of subjects with GT-2 or -3 (Cohort A) and for 
90.8% of subjects with GT-1 or -4 (Cohort B). The most common AEs ( 15% in either cohort) were fatigue, 
asthenia, pruritus, insomnia, nausea, headache, and diarrhea. 
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 Grade 3/4 AEs were reported for 14.4% of subjects with GT-2 or -3 (Cohort A) and for 18.4% of subjects 
with GT-1 or -4 (Cohort B). Hepatobiliary AEs were the most common type of Grade 3/4 AEs.

 Flu-like symptoms (all grades) and musculoskeletal symptoms (all grades, prespecified) were each reported in 
5.8% of subjects with GT-2 or -3 (Cohort A) and in approximately 10% of subjects with GT-1 or -4 
(Cohort B).

 Of the special search categories of interest, allergic/hypersensitivity reactions were the most common AEs 
(all grades: 43.3% in Cohort A and 60.7% in Cohort B) and hepatobiliary disorders were the most common 
Grade 3/4 AEs (7.7% in Cohort A and 8.7% in Cohort B).

 Two (1.0%) subjects in Cohort B met the protocol-defined criteria for potential drug-induced liver disease 
(pDILI); neither subject had any associated clinical events or laboratory changes indicative of hepatic 
decompensation.

 Treatment emergent cytopenic abnormalities (hemoglobin < 10 g/dL, and/or ANC < 750 mm3 and/or platelets 
< 50,000 mm3) occurred in 3.8% in subjects with GT-2 or -3 (Cohort A) and in 7.7% of subjects with GT-1 or 
-4 (Cohort B).

 At baseline, the mean absolute CD4 T lymphocyte cell count in the study population was > 500 cells/mm3.  
The mean change from baseline in absolute CD4 T lymphocyte cell count was -42 in Cohort A and -105 in 
Cohort B; however, there was minimal change from baseline in the mean % absolute CD4 T lymphocyte cell 
count in both cohorts. This suggests that the mean change from baseline in absolute CD4 T lymphocyte cell 
number in each cohort was not clinically significant.  

Table 3: Summary of On-Treatment Safety

Number (%) of Subjects

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)

Deaths
a 0 3 (1.5)

SAEs
b 6 (5.8) 12 (6.1)

AEs leading to Discontinuation
c 4 (3.8) 13 (6.6)

AEs (all grades) 83 (79.8) 178 (90.8)

Most Common AEs ( 15% in either cohort)

Fatigue 9 (8.7) 47 (24.0)

Asthenia 22 (21.2) 32 (16.3)

Pruritus 15 (14.4) 33 (16.8)

Insomnia 16 (15.4) 31 (15.8)

Nausea 10 (9.6) 36 (18.4)

Headache 10 (9.6) 32 (16.3)

Diarrhea 7 (6.7) 30 (15.3)

Overall Grade 3/4 AEs
d 15 (14.4) 36 (18.4)

Flu-Like Symptoms (all grades) 6 (5.8) 19 (9.7)

Musculoskeletal Symptoms (all grades) 6 (5.8) 21 (10.7)
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Table 3: Summary of On-Treatment Safety

Number (%) of Subjects

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)

Grade 3/4 AEs, Special Search Categories of Interest

Hepatobiliary Disorders 8 (7.7) 17 (8.7)

Psychiatric Disorders 5 (4.8) 4 (2.0)

Allergic/Hypersensitivity Reaction 3 (2.9) 3 (1.5)

Cardiomyopathy 0 2 (1.0)

Treatment Emergent Laboratory Abnormalities

Cytopenic Abnormalities (all grades)
e

4 (3.8) 15 (7.7)

Met pDILI Criteria 0 2 (1.0)

Grade 3/4 (5% of total subjects)

Total Bilirubin 26 (25.0) 63 (32.1)

AST 10 (9.6) 13 (6.6)

ALT 2 (1.9) 10 (5.1)

a
Three subjects died during the treatment period (1 subject due to multi-organ failure and 2 subjects due to sudden 

death). The subject with multi-organ failure discontinued due an AE of anemia and then died 10 days later. Two 
of the 3 deaths (multi-organ failure and 1 sudden death) were considered by the investigator to be related to study 
drugs. Subsequent to database lock, the investigator reported to BMS that the sudden death (initially attributed to 
study therapy) was instead due to heart failure caused by an overdose of methylenedioxymethamfetamine 
(MDMA) and was considered not related to study drugs.

b
SAEs in 2 subjects each per cohort: Cohort A: jaundice; Cohort B: jaundice, sudden death. All other SAEs were 
reported by 1 subject each.

c
AEs leading to discontinuation of study drug reported in 2 or more subjects included: jaundice, 
hyperbilirubinemia, and AST increased in 2 subjects each, and ALT increased in 3 subjects 

d Most common ( 2.0%) Grade 3/4 AEs: hypertransaminasemia and AST increased (2.9% each) in Cohort A; 
hyperbilirubinemia (4.6%), jaundice and fatigue (2.0% each) in Cohort B

e
Hemoglobin < 10 g/dL, and/or ANC < 750 mm3 and/or platelets < 50,000 mm3 during the treatment period

Abbreviations: AEs - adverse events, ALT - alanine aminotransferase, ANC - absolute neutrophil count, AST -

aspartate aminotransferase, EOT - end of treatment, GT - genotype, HIV - human immunodeficiency virus, INR -

international normalized ratio, pDILI - potential drug-induced liver injury, SAEs - serious adverse events 
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Table 4: Mean Change from Baseline to EOT in HIV Laboratory Values

Laboratory Values

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)

Absolute CD4 T Lymphocyte Count

Mean Change -42.4 [N=101] -104.9 [N=192]

Mean % Change -4.0% [N=101] -13.4% [N=192]

Total Lymphocyte Count

Mean Change -0.38 [N =104] -0.50 [N=195]

Mean % Change -15.33% [N=104] -22.95% [N=195]

Platelet Count

Mean Change 32.7 [N = 104] 33.3 [N=195]

Mean % Change 16.9% [N=104] 20.1 [N=195]

Abbreviations: EOT - end of treatment, GT - genotype, HCV - hepatitis C, HIV - human immunodeficiency virus

Efficacy Results:  The following is a summary of the efficacy of Lambda/RBV/DCV administered for 12 weeks 
followed by Lambda/RBV administered for 12 weeks (GT-2, -3) or 12 or 36 weeks (GT-1, -4) to HCV/HIV 
coinfected subjects with HCV GT-1, -2, -3 or -4 (Table 5):

Primary Efficacy Endpoint: SVR12

 SVR12 rates (imputed) were 87.5% in Cohort A (HCV GT-2 or -3) and 77.0% in Cohort B (HCV GT-1 or -4).

 SVR12 rates (mITT) were 84.6% in Cohort A (HCV GT-2 or -3) and 76.0% in Cohort B (HCV GT-1 or -4).

 In Cohort B, SVR12 rates were 86.0% in subjects with GT-1b, 71.7% in subjects with GT-1a, and 70.7% in 
subjects with GT-4.

 In Cohort A, SVR12 rates were 95.0% in subjects with GT-2 and 83.1% in subjects with GT-3.

 By follow-up Week 12, 7.7% (8/104) of subjects in Cohort A and 15.9% (31/195) of subjects in Cohort B had 
relapsed (these relapse rates do not include subjects who were missing HCV RNA results at follow-up Week 
12). No subjects in this study had virologic breakthrough (VBT).

Secondary Efficacy Endpoints: 

 The on-treatment virologic response rates (rapid virologic response [RVR], complete early virologic response 
[cEVR], eRVR, and end of treatment response [EOTR]) were generally comparable in Cohorts A and B.

 In subjects who reached follow-up Week 24 at the time of study termination, SVR24 (observed) was reported in 
4/4 (100.0%) subjects in Cohort A and 11/17 (64.7%) subjects in Cohort B.
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Table 5: Efficacy Results: All Treated Subjects 

Virologic Endpoints:  Responder (%)

Cohort A
HCV GT-2 or GT-3

(N = 104)

Cohort B
HCV GT-1 or GT-4

(N = 196)

SVR12 (Primary Endpoint)

Imputed
(95% CI)

91/104 (87.5)
(79.6, 93.2)

151/196 (77.0)
(70.5, 82.7)

Modified ITT (mITT) 88/104 (84.6) 149/196 (76.0)

Observed 88/95 (92.6) 149/178 (83.7)

SVR12 by genotype/subtype (mITT)

GT-1a - 71/99 (71.7)

GT-1b - 43/50 (86.0)

GT-2 19/20 (95.0) -

GT-3 69/83 (83.1) -

GT-4 - 29/41 (70.7)

SVR24 (Observed) 4/4 (100.0) 11/17 (64.7)

On-Treatment Endpoints (mITT)

EOTR 104/104 (100.0) 195/196 (99.5)

cEVR 98/104 (94.2) 169/196 (86.2)

eRVR 80/104 (76.9) 138/196 (70.4)

RVR 82/104 (78.8) 149/196 (76.0)

Virologic Failure (non-SVR12 using mITT approach) 16 (15.4) 47 (24.0)

Missing HCV RNA at Follow-up Week 12 8/104 (7.7) 15/196 (7.7)

No HCV RNA on Treatment 0 1 (0.5)

Relapse
a

8/104 (7.7) 31/195 (15.9)

a
Relapse rates were computed among all subjects who had an EOTR (HCV RNA < LLOQ, TND at end of 
treatment).

SVR12 and SVR24: HCV RNA < LLOQ, TD or TND and On-Treatment Endpoints: HCV RNA < LLOQ, TND

cEVR - complete early virologic response at Week 4, CI - confidence interval, EOTR - end of treatment response, 

eRVR - extended rapid virologic response at Weeks 4 and 12, GT - genotype, HCV hepatitis C virus, ITT - intent-

to-treat, LLOQ - lower limit of quantitation, RNA - ribonucleic acid, RVR - rapid virologic response at Week 4, 

SVR12, SVR24 - sustained virologic response at follow-up Week 12 and 24, respectively, TD - target detected, 

TND - target not detected
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CONCLUSIONS:

The safety of Lambda/RBV/DCV in HCV/HIV co-infected subjects in this study was generally tolerable. There 

were no new unexpected safety signals with Lambda/DCV/RBV in HCV/HIV coinfected subjects compared with 

what has been previously described in HCV monoinfected subjects.

The most commonly observed SAEs and Grade 3/4 laboratory abnormalities were hepatobiliary in nature, which is 

consistent with the known safety profile of Lambda when administered with RBV. Hepatobiliary SAEs were 

reported for approximately 2% of the subjects in each cohort. Grade 3/4 total bilirubin values were reported for 

25.0% of subjects in Cohort A and for 32.1% of subjects in Cohort B.

The combination of Lambda/RBV/DCV had no clinically significant impact on absolute CD4 T lymphocyte status 

of this coinfected population.  

SVR12 rates (imputed) in HCV/HIV co-infected subjects were 87.5% in subjects with HCV GT-2 or -3 and 77.0% 

in subjects with HCV GT-1 or -4.

DATE OF REPORT:  26-Feb-2016
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