
Telaprevir with peginterferon and ribavirin for
treatment-naive patients chronically infected with HCV

of genotype 1 in Japan

Hiromitsu Kumada1,⇑, Joji Toyota2, Takeshi Okanoue3, Kazuaki Chayama4,
Hirohito Tsubouchi5, Norio Hayashi6

1Department of Hepatology, Toranomon Hospital, Tokyo, Japan; 2Department of Gastroenterology, Sapporo Kosei General Hospital, Hokkaido,
Japan; 3Department of Gastroenterology and Hepatology, Saiseikai Suita Hospital, Osaka, Japan; 4Department of Medical and Molecular Science,
Division of Frontier Medical Science, Programs for Biomedical Research, Graduate School of Biomedical Science, Hiroshima University, Hiroshima,

Japan; 5Department of Digestive and Life-style Related Disease, Kagoshima University, Graduate School of Medical and Dental Sciences,
Kagoshima, Japan; 6Kansai-Rosai Hospital, Hyogo, Japan

Background & Aims: To evaluate the efficacy and safety of
telaprevir in combination with peginterferon-a2b (PEG-IFN)
and ribavirin (RBV) in patients with chronic hepatitis C.
Methods: In a multi-center randomized clinical trial in Japan, on
patients infected with HCV of genotype 1, 126 patients were
assigned to telaprevir for 12 weeks along with PEG-IFN and
RBV for 24 weeks (Group A), while 63 to PEG-IFN and RBV for
48 weeks (Group B).
Results: HCV RNA disappeared more swiftly in patients in Group
A than B, and the frequency of patients without detectable HCV
RNA at week 4 (rapid virological response (RVR)) was higher in
Group A than B (84.0% vs. 4.8%, p <0.0001). Grade 3 and 4 skin dis-
orders, including Stevens–Johnson syndrome and drug rashes
with eosinophilia and systemic symptoms, as well as Grade 3
anemia (<8.0 g/dl), occurred more frequently in Group A than B
(skin disorders, 11.9% vs. 4.8%; anemia, 11.1% vs. 0.0%). The total
RBV dose was smaller in Group A than B (47.0% vs. 77.7% of the
target, p <0.0001). Despite these drawbacks, sustained virological
response (SVR) was achieved more frequently in Group A than B
(73.0% vs. 49.2%, p = 0.0020).
Conclusions: Although the triple therapy with telaprevir-based
regimen for 24 weeks resulted in more adverse events and less
total RBV dose than PEG-IFN and RBV for 48 weeks, it was able
to achieve higher SVR within shorter duration by carefully mon-
itoring adverse events and modifying the RBV dose as required.
� 2011 Published by Elsevier B.V. on behalf of the European
Association for the Study of the Liver.

Introduction

Over the world, an estimated 170 million people are persistently
infected with hepatitis C virus (HCV) [1]. Most individuals with
persistent HCV infection can fulfill the life expectancy, while
about 30% of them develop life-threatening liver disease such
as decompensated cirrhosis and hepatocellular carcinoma [2,3].

Currently, interferon (IFN) is the only antiviral drug capable of
terminating HCV infection. The present standard-of-care (SOC) ther-
apy for patients infected with HCV of genotype 1, the most prevalent
genotype over the world, is peginterferon (PEG-IFN) combined with
ribavirin (RBV) for 48 weeks. However, sustained virological
response (SVR), judged by the loss of detectable HCV RNA from
serum 24 weeks after the completion of therapy, can be achieved
in only 42–52% of the patients [4–6]. To copewith this grim situation,
a number of direct acting antivirals (DAAs) have been designed and
developed, represented by NS3/4A protease inhibitors and NS5B
polymerase or NS5A inhibitors [7]. Among them, telaprevir has
shown promising results, when combined with PEG-IFN and RBV,
in the phase 2 [8,9] and 3 clinical trials [10,11], by improving SVR
to�70% in patients infected with HCV-1.

Previous trials with the triple therapy were conducted in Eur-
ope and the United States, respectively. Hence, Asians were
under-represented, accounting only for 1.6–2.1% of studied
patients, and distributions of genotypes 1a (44–67%) and 1b (27–
55%) varied widely [8–10]. In view of ethnic differences in response
to IFN-based treatments [12,13], as well as profiles of resistance to
telaprevir difference between genotypes 1a and 1b [14], a multi-
center, randomized, and treatment-controlled clinical trial was
conducted for comparison of therapeutic efficacy between the tri-
ple therapy and SOC in patients infected with HCV-1b in Japan.

Patients and methods

Patients

From November 2008 through August 2010, 220 patients, who were infected
with HCV-1 and had not received antiviral treatments before, were recruited at
41 institutions in Japan. They joined the study for finding differences in the
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treatment response and adverse events between the triple therapy involving
telaprevir, PEG-IFN and RBV, and SOC with PEG-IFN and RBV. The study protocol
complied with the Good Clinical Practice Guidelines and the 1975 Declaration of
Helsinki, and was approved by the review board of each institution. Each patient
gave a written informed consent before participating in this study.

Study design

This prospective, multi-center, and randomized study was planned on Japanese
patients with chronic hepatitis C who met inclusion and did not meet exclusion
criteria. Main inclusion criteria were: (a) diagnosed with chronic hepatitis C,
and had not received antiviral treatments before; (b) infected with HCV-1 con-
firmed by the sequence analysis in the NS5B region; (c) had HCV RNA levels
P5.0 log10 IU/ml determined by the COBAS TaqMan HCV test (Roche Diagnostics
K.K. Tokyo, Japan); (d) Japanese aged from 20 to 65 years at the entry; (e) had the
body weight between >40 and 6120 kg; (f) were not pregnant and capable of con-
traception till 24 weeks after the treatment; and (g) agreed on the admission for

15 days since the treatment start. Main exclusion criteria were: (a) decompen-
sated liver cirrhosis; (b) hepatitis B surface antigen; (c) hepatocellular carcinoma
or other malignancy, or its history; (d) autoimmune hepatitis, alcoholic liver dis-
ease, hemochromatosis or chronic liver disease other than chronic hepatitis C; (e)
depression or schizophrenia, or its history, or history of suicide attempts; (f)
chronic renal disease or creatinine clearance 650 ml/min at the baseline; (g)
hemoglobin <12 g/dl, neutrophil counts <1500/mm3 or platelet counts
<100,000/mm3 at the baseline; and (h) pregnancy in progress or planned during
the study period of either partner.

Patients were randomly assigned to either of the following two treatment
groups in a 2:1 ratio, with stratification to balance sex and age: (1) the triple ther-
apy with telaprevir, PEG-IFN, and RBV for 12 weeks, followed by PEG-IFN and RBV
for an additional 12 weeks (Group A: T12PR24); and (2) SOC with PEG-IFN and
RBV for 48 weeks (Group B: PR48). After the treatment was completed or discon-
tinued, they were followed for P24 weeks for SVR evaluation. Patients were
followed regularly for subjective symptoms and objective signs, as well as blood

Table 1. Baseline characteristics of patients.

Featuresa Group A: T12PR24 Group B: PR48
(n = 126) (n = 63)

Men (%) 66 (52.4%) 33 (52.4%)
Age (years) 53.0 (20-65) 55.0 (20-65)
Weight (kg) 60.2 (40.7-87.5) 64.1 (42.1-84.9)
BMI (kg/m2) 22.6 (16.2-31.1) 23.3 (17.9-30.8)
Hemoglobin (g/dl) 14.3 (12.1-17.1) 14.5 (12.3-17.5)
White blood cells (/mm3) 5300 (2900-10,670) 5130 (2950-11,050)
Platelets (x104/mm3) 19.2 (9.0-36.2) 20.2 (8.7-37.0)
ALT (IU/L) 36.5 (12-252) 45.0 (18-259)
AST (IU/L) 34.0 (18-170) 38.0 (17-142)
Total bilirubin (mg/dl) 0.70 (0.3-1.9) 0.80 (0.4-1.8)
Total cholesterol (mg/dl) 182 (111-299) 180 (116-263)
HCV RNA (log10 IU/ml) 6.7 (5.1-7.5) 6.9 (5.1-7.4)
HCV genotypes

1a 2 (1.6%) 0 (0.0%)
1b 124 (98.4%) 63 (100.0%)

a Values are the median with the range in parentheses, or number with the percentage in parentheses.
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Fig. 1. Loss of detectable HCV RNA in patients in Groups A and B. Statistical
tests were performed at weeks 4, 8, 12, and 24 in the treatment period, end of
treatment, and weeks 12 and 24 in the follow-up period. An asterisk (⁄) indicates
p <0.01 differences. The number of patients at each time point is indicated below
the graph.
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Fig. 2. Comparison of treatment responses between patients in Groups A and
B. SVR, sustained virological response (HCV RNA negative 24 weeks after the
completion of treatment); relapse, reappearance of HCV RNA in serum during
follow-up period; breakthrough, reappearance of HCV RNA in serum during
treatment period; non-response, HCV RNA continuously detectable in serum
during treatment period.
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