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Abstract
Background: BI 201335 is a highly potent and specific HCV 
NS3/4A protease inhibitor. A phase 1 trial in treatment-
experienced HCV GT-1 patients demonstrated a mean viral 
load (VL) reduction of 5.3 log

10
 (IU/mL) for BI 201335 given 

once daily after 28 days in combination with peginterferon alfa 
(PegIFN) 2a and ribavirin (RBV). We now describe a phase 1b 
trial which has assessed safety, short-term efficacy, and 
pharmacokinetics of BI 201335 in GT-1 patients with 
compensated liver cirrhosis and non-response to previous 
PegIFN/RBV, a difficult-to-treat HCV population with a high 
unmet medical need.

Methods: In this open-label, sequential group comparison, 
HCV GT-1 patients with compensated liver cirrhosis who have 
never achieved undetectable VL under previous PegIFN/RBV 
were treated with 240 mg once (QD; n=6) or twice daily (BID; 
n=7) in combination with PegIFNa2a (180 mcg/week) and 
RBV (1000/1200mg/d) for 28 days. All patients received a 
single loading dose of 480mg of BI 201335 as the first dose. 
Plasma HCV RNA was measured by Roche COBAS TaqMan 
assay.

Results: Mean age was 54 years, BMI 26 kg/m2. Mean VL at 
baseline was 6.0 and 6.6 log

10
 (IU/mL) in both groups. All 

patients showed a rapid and continuous decline in VL. Mean 
VL declines on day 28 in the 240mg QD and BID groups were 
-4.9 and -5.0 log

10
, respectively. No breakthrough (>0.8 log

10
 

rebound from VL nadir) was observed during treatment. At 
day 28, 5/6 and 5/7 patients achieved VL below level of 
quantification (< 25 IU/ml) in the QD and BID group. 
Furthermore, 4/6 and 1/7 patients had VL below level of 
detection (<10 IU/ml) in the 240mg QD and BID groups. There 
were no SAE in the 240mg QD group and 2 SAE in the 240mg 
BID group. Both were cases of mild to moderate hepatic 
decompensation attributed to PegIFN/RBV by the 
investigators. Two patients in the BID group discontinued 
treatment early, one due to nausea, one due to hepatic 
decompensation (SAE). Jaundice due to isolated 
unconjugated hyperbilirubinemia was reported in 2/6 and 1/7 
patients at 240mg QD and BID, respectively. Other AE were 
mainly mild to moderate and typical of PegIFN/RBV. Lab 
analyses showed decreases of ALT / AST as well as blood cell 
counts typical of PegIFN/RBV.

Conclusions: BI 201335 once or twice daily combined with 
PegIFN/RBV exhibited potent antiviral activity in non-
responder patients with liver cirrhosis. BI 201335 also 
exhibited a good safety and tolerability profile in these 
patients, allowing for their inclusion into the ongoing phase 2 
program. These data also confirm that IFN non-
responsiveness in previous non-responders can be overcome 
by rapid and profound inhibition of viral replication by BI 
201335.

INTRODUCTION

•	�BI 201335 is a highly potent and specific hepatitis C virus (HCV) 
NS3/4A protease inhibitor

•	�A phase 1 trial in treatment-experienced (TE) HCV genotype-1 
(GT-1) patients demonstrated a mean viral load (VL) reduction 
of 5.3 log

10
 (IU/mL) for BI 201335 given 240 mg once daily (QD) 

Conclusions

�• � A 240 mg dose of BI 201335 given 28 days once or twice daily 
combined with PegIFN/RBV exhibited very strong antiviral 
activity in non-responder patients with liver cirrhosis, 
representing the current most difficult-to-treat HCV patient 
population with the highest medical need

• � BI 201335 also exhibited a good safety and tolerability profile 
in these patients, allowing for inclusion of patients with 
compensated liver cirrhosis into the ongoing phase 2 program

• � Similar antiviral potency was observed in the 240 mg QD 
group, with less hyperbilirubinemia and a lack of SAEs and 
discontinuations  
– � may indicate a better risk profile for this dose in cirrhotic 

patients

• � Both dosages are currently being tested in ongoing phase 2 
trial SILEN-C2 in treatment-experienced non-cirrhotic patients

• � These data also confirm that IFN non-responsiveness can be 
surmounted by rapid and profound inhibition of viral replication

REFERENCE

1. � Manns MP, et al. Safety and antiviral activity of BI 201335, a new HCV 
NS3 protease inhibitor, in combination therapy with peginterferon alfa-2a 
(P) and ribavirin (R) for 28 days in P+R treatment-experienced patients 
with chronic hepatitis C genotype 1 infection. The 59th Annual Meeting 
of the American Association for the Study of Liver Diseases (AASLD), 
San Francisco, CA, USA; 2008. Abstract 1882.

METHODS

• � This trial was an open label, sequential group, dose-escalating 
comparison of 240 mg BI 201335 QD (n=6) or twice daily  
(BID; n=7), given orally for 28 days in combination with PegIFN 
(180 μg/week SC) and RBV (weight based: 1,000 or 1,200 mg 
daily) (Figure 1) 
– � all patients received a single loading dose of 480 mg  

BI 201335 as the first dose
	 – � the 240 mg BID cohort started enrollment after review of 

safety and efficacy data from the 240 mg QD cohort, and 
release by a Data Monitoring Committee (DMC)

The 60th Annual Meeting of the American Association for the Study of Liver Diseases (AASLD), October 30 – November 3, 2009, Boston, MA, USA
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FIGURE 1. Trial design
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FIGURE 2. Time curves of individual and mean VLs, normalized to baseline 
VL, for the 240 mg QD treatment group
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FIGURE 3. Time curves of individual and mean VLs, normalized to baseline 
VL, for the 240 mg BID treatment group

Results

Baseline demographics 

• �� Mean age of entered patients was 54 years, body mass index 
(BMI) 26 kg/m2

• �� Mean VL at baseline was 6.0 and 6.6 log
10
 (IU/mL) in the 

240 mg QD and BID groups, respectively 
–  baseline demographics are shown in Table 1

TABLE 1. Baseline demographics

240 mg QD (n=6) 240 mg BID (n=7)

Median VL (range) 
(log

10
 IU/mL)

6.0 
(5.6–6.9)

6.6 
(5.2–6.9)

Mean age (years) 54 54

Gender 
  Male 
  Female

 
5 
1

 
5 
2

Subtype 
  1 
  1a 
  1b

 
0 
2 
4

 
2 
4 
1

Previous treatment response* 
  Null-responder 
  Partial responder 
  Unknown

 
2 
3 
1

 
2 
5 
0

BMI (m2/kg) 26 27

*Partial responder, maximum VL reduction >1 log
10
 from baseline but never achieved undetectable HCV 

RNA; null-responder, maximum VL reduction <1 log
10
 from baseline at any time

*n=4 for VL reduction at 240 mg BID due to lack of baseline VL in 3 patients

240 mg QD (n=6) 240 mg BID (n=7)

Maximum VL reduction from 
baseline to Day 28, median 
(range)

–4.8 log
10 

(–5.6, –4.6)
–5.4 log

10
* 

(–5.5, –3.9)

Day 28 VL <25 IU/mL 5 6

Day 28 VL <10 IU/mL 4 1

TABLE 2. Virologic response to BI 201335, PegIFN and RBV

*SAEs due to hospitalization for metabolic decompensation of moderate intensity, recovered and related to 
PegIFN/RBV by judgment of investigator

    240 mg QD (n=6) 240 mg BID (n=7)

Nausea 4 5

Vomiting 0 5

Diarrhea 4 2

Headache 4 3

Vertigo 0 2

Insomnia 2 0

Jaundice 2 1

Pruritus 2 2

Myalgia 3 1

Chills 4 0

Pyrexia 3 1

Rash 1 2

Asthenia 1 3

Flu-like symptoms 1 3

Epistaxis 0 2

SAE* 0 2

TABLE 3. AEs occurring in more than one patient per dose group

240 mg QD (n=6) 240 mg BID (n=7)

ALT 
(U/L)

–48 
(–95, –17)

–18 
(–66, +68)

Total bilirubin 
(mg/dL)

1.7 
(0.9, 3.1)

5.5 
(0.7, 9.8)

Indirect bilirubin 
(mg/dL)

1.5 
(0.6, 2.8)

4.1 
(0.5, 9.8)

WBC 
(109 cells/L)

–3.0 
(–3.6, –2.0)

–2.9 
(–5.8, –1.0)

PLT 
(109 cells/L)

–22 
(–83, +68)

–58 
(–130, –9)

Hemoglobin 
(g/dL)

–2.9 
(–5.2, –1.2)

–1.3 
(–2.4, –0.6)

Creatinine 
(mg/dL)

–0.1 
(–0.2, +0.1)

0 
(0, 0.1)

TABLE 4. Safety laboratory changes from baseline after 28 days of  
treatment: mean (range)

after 28 days in combination with peginterferon alfa (PegIFN) 2a  
and ribavirin (RBV)

•	�We now describe a phase 1b trial which has assessed safety, 
short-term efficacy, and pharmacokinetics of BI 201335 in  
GT-1 patients with compensated liver cirrhosis and virologic 
non-response to previous PegIFN/RBV, a difficult-to-treat  
HCV population with a high unmet medical need

• � HCV GT-1 patients were entered if they had compensated 
biopsy-proven liver cirrhosis (Child-Pugh-Turcotte Score A; 
CPT A) and had never achieved undetectable VL under 
previous PegIFN/RBV treatment for at least 12 weeks

• � Only patients with partial response (maximum VL reduction 
>1 log

10
 from baseline but never achieved undetectable 

HCV RNA at any time) or null-response (maximum VL reduction 
<1 log

10
 from baseline at any time) were entered; relapsers 

were excluded

• � Patients with a history of decompensated liver cirrhosis were 
excluded

• � Plasma HCV RNA was measured by Roche COBAS TaqMan 
assay, with a lower limit of quantification (LLQ) of 25 IU/mL and 
a lower limit of detection (LLD) of 10 IU/mL

Efficacy

•	 �All patients showed a rapid and continuous decline in VL 
(Figures 2 and 3). Mean VL declines on Day 28 in the 240 mg 
QD and BID groups were –4.8 and –5.0 log

10
, respectively

• � Alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) decreased in the majority of patients

Safety and tolerability

• � Safety and tolerability was good in both dose groups and 
similar to non-cirrhotic patients.1 Adverse events (AEs) were 
mostly mild-to-moderate and typical of PegIFN/RBV (Table 3)

• � Mild-to-moderate jaundice due to isolated unconjugated 
hyperbilirubinemia was reported in 2/6 and 1/7 patients at 
240 mg QD and BID, respectively (maximum bilirubin 
12.7 mg/dL, see below)

• � There were no serious AEs (SAEs) in the 240 mg QD group and 
2 SAEs in the 240 mg BID group 
– � 1 patient with a low baseline CPT Class B score (high CPT A 

at screening) was diagnosed with transient jaundice and 
ascites due to worsening hypoalbuminemia after completion 
of 28 days of BI 201335, that was attributed to PegIFN/RBV 
by the investigator. The event was successfully treated 
allowing the patient to continue PegIFN/RBV thereafter 
without interruption

	 – � a second patient with a low baseline CPT Class A score 
experienced an asymptomatic rise of conjugated and 
unconjugated bilirubin peaking at Day 24 (total bilirubin 

• � No breakthrough (>0.8 log
10

 rebound from VL nadir) was 
observed during treatment

• � At Day 28, 5/6 and 6/7 patients, respectively, achieved VL 
below the LLQ in the QD and BID groups 
– � 4/6 and 1/7 patients had VL below the LLD in the 240 mg QD 

and BID groups, respectively (Table 2)

12.7 mg/dL, predominantly direct bilirubin, without increase 
in other liver laboratory tests). Study medications were 
discontinued as defined in the protocol for bilirubin  
>10 x ULN and full bilirubin recovery occurred within 8 days

• � There were 2 discontinuations in the BID group; 1 described 
above and another in a patient suffering from moderate nausea 
(Day 6)

• � Safety laboratory analyses showed that blood cell counts were 
reduced as is typical for PegIFN/RBV. Isolated unconjugated 
hyperbilirubinemia was more common and more pronounced 
at the 240 mg BID dose level (Table 4)
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