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PERIOD OF TRIAL 
 

July 13, 2009 to July 4, 2011 CLINICAL PHASE IIb 

OBJECTIVES 
 

Primary: 
Evaluated the safety, tolerability, and effect on virological 
response of a 12-week duration of RO5190591 in 
combination with pegylated interferon alfa-2a (Pegasys ® 
[PEG-IFN]) and ribavirin (Copegus® [RBV]) compared to the 
combination of PEG-IFN/RBV (standard of care [SOC]) alone 
in treatment-naïve Hepatitis C (HCV) patients with CHC GT1 
virus infection. 
Secondary: 

• Evaluated the PK of RO5190591 in combination 
with PEG-IFN/RBV 

• Evaluated the viral resistance profile of RO5190591 
in combination with PEG-IFN/RBV 

STUDY DESIGN 
 

Partially-blinded, multicenter, multinational, triple therapy, 
Phase II trial evaluating the safety, tolerability and effect on 
virological response of treatment with HCV protease inhibitor 
RO5190591 in combination with PEG-IFN/RBV in treatment-
naïve patients with chronic Hepatitis C Genotype 1 Virus 
infection. 

NUMBER OF SUBJECTS 
 

• Overall: 300 (planned), 237 (actual) 
• Group A - 300mg RO5190591 + PEG-IFN/RBV: 

o  60 (planned), 73 (actual) 
• Group B 600mg RO5190591 + PEG-IFN/RBV:  

o 60 (planned), 75 (actual) 



• Group C 900mg RO5190591 + PEG-IFN/RBV:  
o 60 (planned), 55 (actual) – premature 

discontinuation 
• Group D: Placebo + PEG/IFN 

o 30 (planned), 34 (actual) 
• Group E: RO5190591 (300/600/900 mg) + PEG-

IFN/RBV 
o 60 (planned), 0 (actual) – arm canceled 

• Group F: Matching placebo + PEG-IFN/RBV  
o 30 (planned), 0 (actual) – arm canceled 

DIAGNOSIS AND MAIN CRITERIA FOR 
INCLUSION 
 

Adult patients with CHC GT1 and HCV RNA ≥ 50,000 IU/mL.  
Patients must have been HCV treatment-naïve with a liver 
biopsy within 24 calendar months of the first dose showing 
clear absence of advanced fibrosis or cirrhosis.  

TRIAL DRUG / STROKE (BATCH) No. 
 

  
  

DOSE / ROUTE / REGIMEN / DURATION 
 

RO5190591 100 mg / PO / 12 weeks 
RO5190591 200 mg / PO / 12 weeks 

REFERENCE DRUG / STROKE (BATCH) 
No. 
 

 
 

DOSE / ROUTE / REGIMEN / DURATION 
 

Matching RO5190591 100 mg placebo / PO / 12 weeks 
Matching RO5190591 200 mg placebo / PO / 12 weeks 

REFERENCE DRUG / STROKE (BATCH) 
No. 
 

 

DOSE / ROUTE / REGIMEN / DURATION 
 

RBV 200 mg F/C tablets / PO / 48 weeks 

REFERENCE DRUG / STROKE (BATCH) 
No. 
 

 

DOSE / ROUTE / REGIMEN / DURATION 
 

PEG-IFN 180 µg /ml vials / SQ / 48 weeks 

CRITERIA FOR EVALUATION The “efficacy population” was defined in the protocol, in 
which re-randomized patients were not included. In the final 
analysis for CSR, “safety population” was used for all the 
efficacy analyses, in which the re-randomized patients were 
included in this population. No analyses were done based on 
the “per protocol” population. 

EFFICACY: The efficacy population included all patients randomized 
(excluding re-randomized patients) who received at least one 
dose of study medication and who had at least one efficacy 
measurement performed. 
The efficacy analysis population (212 patients), was 
performed using the safety analysis population who received 
at least one dose of study medication and had at least one 
efficacy assessment performed. 
 
 



The primary measure of efficacy was sustained virological 
response (SVR) defined as the percentage of patients with 
undetectable HCV RNA 24 weeks after end of treatment 
(SVR-24) 
Secondary assessments of efficacy were: 

• Virological response at clinical visits over time 
(undetectable [<15 IU/mL])  

• Virological response at clinical visits over time 
<50 IU/mL  

• Virological response at the end of treatment period 
(undetectable [<15 IU/mL])  

• Virological response at 12 weeks post treatment 
(SVR-12) 

• Relapse rate of patients who achieved a virological 
response at the end of treatment but had detectable 
HCV RNA at the last assessment post treatment  

SAFETY: The safety population included all patients who received at 
least one dose of study treatment and had had at least one 
post-baseline safety assessment, whether prematurely 
withdrawn from the study or not. Patients were assigned to 
treatment groups as treated (including re-randomized 
patients). 
The safety analysis population (225 patients) included all 
patients who received at least one dose of study medications 
and had at least one post-baseline safety assessment. 
Safety assessments evaluated in this study were adverse 
events (AEs), laboratory tests, vital signs, electrocardiograms 
(ECGs), dose adjustments and premature withdrawals for 
safety reasons or intolerance, pregnancy testing, symptom 
directed physical exams and ophthalmological exams. 

PHARMACOKINETICS: The pharmacokinetic (PK) analyses were based on the PK 
analysis population 
The RO519051 PK parameters that were analyzed for 
patients participating in the intensive PK assessment at 
Weeks 4 and 12 included: Cmax, AUC0-τ, Cmin, and and 
Tmax. 
Patients were excluded from the PK analysis at the discretion 
of the clinical pharmacology scientist. Reasons for exclusion 
included significant violation of inclusion or exclusion criteria, 
significant protocol deviations or if data were unavailable. 
All PK parameters are presented by individual listings and 
summary statistics including arithmetic means, geometric 
means (Cmax, AUC0-τ, Cmin), median, ranges, SD, and CV. 
Patient listings for the Sparse DNV PK evaluations are 
provided separately; no further analyses were performed for 
this report. 
A population PK model was developed to describe the 
concentration-time profiles in all patients with evaluable PK 
data from NV21075. 



STATISTICAL METHODS 
 

Randomization was stratified by geographical region. 
Final efficacy and safety analyses on the total study 
population were conducted at the end of the study after all 
patients completed 24 weeks of treatment-free follow-up and 
the database was cleaned and closed. 
In the protocol, the 95% confidence limits of virological 
response rates were proposed based on the normal 
approximation. In the summary tables and plots of virological 
response, the 95% confidence intervals for the individual 
virological rates were calculated by the Wilson score method 
without continuity correction as recommended by Newcombe 
(references provided within the full CSR) 

METHODOLOGY: 

All patients received 12 weeks of triple therapy (partially blind experimental treatment 
RO5190591 plus PEG-IFN/RBV), followed by 12 weeks of dual therapy (PEG-IFN/RBV). Total 
treatment duration in this protocol was 24 or 48 weeks. Those patients in treatment groups A, B 
and C who achieve rapid virological response (RVR - defined as undetectable HCV RNA by 
Week 4), and who remained undetectable through to Week 20 (referred to as extended RVR) 
were to stop treatment at Week 24. All other patients in treatment groups A, B and C were to 
receive PEG-IFN/RBV for an additional 24 weeks for a total treatment of 48 weeks. All patients in 
Group D were to receive 48 weeks of PEG-IFN/RBV. 
All treatment groups were to have a 24-week RO5190591 treatment-free follow-up period.  
Viral load collected during each weeks were first logarithmically (based 10) transformed. Results 
falling below the Roche COBAS TaqMan HCV test limit for quantification were set to the lower 
limit of the assay’s linear range prior to the analyses. This data were presented by listings, and 
summary statistics including means, medians, standard error, confidence interval for means, 
ranges, and coefficient of variation at individual visits. 
Virological response rates and their corresponding 95% confidence limits based on binomial 
probabilities were summarized at each visit for each treatment group.  No formal statistical 
pairwise treatment comparisons were made. 
The safety and tolerability data were presented in individual listings and summary tables and 
graphs where applicable. 
All pharmacokinetic parameters were listed and summarized. The log10-transformed viral load 
and viral response status at individual visits were presented in individual listings, summary tables 
and graphs where applicable. 
EFFICACY RESULTS: 

In the analysis of the primary efficacy endpoint, SVR-24 according to the actual treatment period, 
the three experimental treatment groups showed numerically higher SVR24 rates over the SOC 
group. The individual SVR-24 rates for 300 mg, 600 mg, 900 mg and the SOC groups were 68%, 
85%, 76%, and 42%, respectively, and the 600 mg group achieved the highest SVR24 rate 
among the three experimental treatment groups. 
There was a dose-dependent response at Week 2 with 53%, 54%, and 60% of patients achieving 
RVR in the 300 mg, 600 mg and 900 mg groups, respectively, compared to 0 patients in the SOC 
group who achieved RVR at Week 2.  At Week 4, higher rates of RVR were achieved in the three 
RO5190591 treatment groups (74%, 88% and 86%), compared to the SOC group (7%). The 
cEVR rates were also numerically higher in the 300 mg, 600 mg and 900 mg groups (88%, 92%, 
and 94%) than the SOC group (42%). The conclusions for the mean change from baseline HCV 
RNA profiles were consistent with those for the virological response profiles. 
The end-of-treatment response rates were numerically higher in the three RO5190591 treatment 
groups (86%-94%) than the SOC group (68%). The RO5190591 treatment groups showed 
numerically lower relapse rates than the SOC group. The individual relapse rates for 300 mg, 



600 mg, 900 mg and the SOC groups were 18%, 8%, 11%, and 38%, respectively, and the 600 
mg group achieved the lowest relapse rate among the three treatment groups. The 12 weeks post 
treatment relapse rates were very similar to the 24-weeks post-treatment relapse rates. 
For the subgroup of patients for which an IL28B genotype was available, in the genotype CC 
patients SVR-24 according to the actual treatment period in the 300 mg and 900 mg groups (81% 
and 85%) was lower than observed in the SOC group (88%), but SVR-24 in the 600 mg group 
(95%) was numerically higher than that of the SOC group. In genotype non-CC patients, SVR-24 
according to the actual treatment period was numerically much higher in the three treatment 
groups (63%-79%) than in the SOC group (25%). 
SAFETY RESULTS: 

RO5190591 was well tolerated in subjects at doses up to 600 mg. The 900 mg group was 
discontinued during the study due to safety concerns of three cases of Grade 4 ALT elevations. 
The majority of AEs were mild or moderate in intensity and there were no differences in the 
number of severe AEs across the four groups. 
There were a total of 17 SAEs in the pooled RO5190591 group (14/194 patients [7%]) and 6 in 
the SOC group (6/31 patients [19%]) including one death in the 600 mg group that was 
considered to be unrelated to study treatment. Four patients experienced a total of 5 SAEs that 
were considered by the investigator to be related to RO5190591 (ALT increased, ascites, 
pulmonary embolism/deep venous thrombosis, and supraventricular tachycardia).  The most 
common SAE across all groups was infection. 
PHARMACOKINETIC RESULTS: 

Serial PK samples from predose and up to 8 hours (for q8h regimen) or 12 hours (for q12h 
regimen) post-dose were collected for measurement of RO5190591 in approximately 20% of 
patients at Weeks 4 and 12. Peak plasma concentrations were reached after a median of 0.5 – 
1.0 hours across all dose groups. RO5190591 exposures as measured by Cmax and AUC0-τ 
exhibited high variability on both Week 4 and Week 12. 
In order to compare exposures across regimens with different dosing frequencies, AUC0-τ was 
normalized to AUC0-24h. Week 4 RO5190591 exposures as measured by geometric mean AUC0-

24h increased dose proportionally between the 300 mg and 600 mg groups. However, RO5190591 
exposure increased more than dose proportionally, between 300 mg and 900 mg and between 
600 mg and 900 mg. A 2-fold increase in total dose (300 mg vs 900 mg) resulted in a 4-fold 
increase in AUC0-24h. Similarly, a 1.5 increase in dose between 600 mg and 900 mg resulted in a 
2.5-fold increase in AUC0-24h. A population PK model was developed and reported separately. 
CONCLUSIONS: 

Analysis of the safety data from 144 patients treated with RO5190591 showed that treatment with 
300 mg and 600 mg was safe and well tolerated. The 900 mg group was discontinued due to 
three cases of Grade 4 ALT elevations. 
A total of 19 patients, all infected by a GT1a virus, developed RO5190591 resistance (8 while on 
RO5190591 treatment and 11 after the end of RO5190591 therapy). 
Rapid and profound reduction in serum HCV RNA levels was demonstrated. SVR24 rates and 
end-of-treatment response rates were higher in the RO5190591 treatment groups along with 
lower relapse rates than the placebo + SOC group.  SVR24 rates were highest in the 600 mg 
and, importantly, the majority of patients in this group achieved an RVR and were eligible for a 
shortened treatment regimen. 

 




