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TABLE I. Profile and Laboratory Data at Commencement of Telaprevir, Peginterferon, and
Ribavirin Triple Therapy in Japanese Patients Infected With HCV Genotype 1b

Demographic data
Number of patients
Sex (M/F)
Age (years)*
History of blood transfusion
Family history of liver disease
Body mass index (kg/m?)*

Laboratory data*®
Serum aspartate aminotransferase (TU/1)
Serum alanine aminotransferase (IU/1)
Serum albumin (g/dl)
Gamma-glutamyl transpeptidase (IU/1)
Leukocyte count (/mm?)
Hemoglobin (g/dl)
Platelet count (x10%mm®)
Level of viremia (log IU/ml)
Alpha-fetoprotein (ug/L)
Total cholesterol (mg/dl)

High-density lipoprotein cholesterol (mg/dl)
Low-density lipoprotein cholesterol (mg/dl)

Triglycerides (mg/dl)

Fasting plasma glucose (mg/dl)
Treatment

PEG-IFNa-2b dose (ug/kg)*

Ribavirin dose (mg/kg)*

Telaprevir dose (1,500/2,250 mg/day)

67
36/31
54 (23-65)
19 (28.4%)
11 (16.4%)
22.7 (16.0-32.4)

34 (15-118)
43 (12-175)
3.9 (3.3-4.6)
35 (9-194)
4,900 (3,000-8,100)
14.2 (12.1-16.8)
17.4 (10.4-33.8)
6.8 (5.1-7.6)
4 (2-38)
184 (112-276)
46 (20-79)
106 (47-191)
99 (49-215)
92 (66-107)

1.5 (1.3-2.0)
11.5 (7.2-15.8)
10/57

Data are number and percentages of patients, except those denoted by *, which represent the median

(range) values.

RESULTS

Table I summarizes the profiles and laboratory data of
the 67 patients at the commencement of treatment.
They included 36 males and 31 females, aged 23—
65 years (median, 54 years). The frequencies of Arg70

and GIn70 (His70) in the core region were 61% (41/67)

and 39% (26/67), respectively. The frequencies of Leu91
and Met91 were 55% (37/67) and 45% (30/67), respec-
tively. However, frequencies of wild-type and mutant-
type in NS5A-ISDR were 96% (64/67) and 5% (3/67),

respectively.

Rates of Loss of HCV RNA During Treatment

The disappearance rate of HCV RNA during treat-
ment was 0% (0/66), 0% (0/66), 2% (1/65), 34% (23/67),
80% (51/64), 92% (55/60), 95% (55/58), 94% (47/50), and
90% (52/58) at 24 hr, 48hr, 1 week, 2 weeks, 4 weeks,
6 weeks, 8 weeks, 10 weeks, and 12 weeks, respectively.

According to the substitution of core aa 70, the rate of
HCV RNA loss at each time point was not significantly
different between Arg70 and GIn70(His70) (Fig. 1A).
According to the substitution of core aa 91, the rate at
each time point was not significantly different between
Leu91 and Met91 (Fig. 1B).

Very Early Dynamics According to Amino Acid
Substitutions in the Core, the NS3,
and the NS5A Regions

After 24 hr of commencement of the triple therapy, the
proportion of patients who showed >2.0log fall in HCV
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Fig. 1. Rates of HCV RNA loss according to substitutions of the core
aa 70 and 91 at different time points after commencement of the triple
therapy. At each time point, the rate of HCV RNA loss was not
significantly different between Arg70 and GIn70(His70) (A) or between
Leu91 and Met21 (B).
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TABLE II. Falls in HCV RNA Levels From Baseline After 24 and 48 hr of Triple Therapy of Telaprevir, Peginterferon, and
Ribavirin According to the Amino Acid Substitutions in the Core Region and NS5A Region in Patients Infected With
HCV Genotype 1b

Fallin HCVRNA®* >2.0log <2.0log >3.0log <3.0log
(log IU/ml) (n=64) (n=2) P (n=21) (n=45) P
(A) Fall after 24 hr of triple therapy
Arg70 and Leu91 3.0 (1.8—-4.0) 26 (40.6%) 2 (100%) NS 14 (66.7%) 14 (31.1%) 0.008
GIn70(His70) 2.7 (2.3-3.5) 26 (40.6%) 0 (0%) NS 5(23.8%) 21 (46.7%) NS
Met91 2.7 (2.0-3.3) 30(46.9%) 0 (0%) NS 4(19.0%) 26 (57.8%) 0.004
GIn70(His70)andMet91 2.7(2.3-3.3) 18(28.1%) 0 (0%) NS 2(9.5%) 16 (35.6%) 0.037
ISDR wild-type 2.8(1.8-4.0) 61(95.3%) 2(100%) NS 2 (100%) 42 (93.3%) NS
Fallin HCVRNA®* >3.0log <3.0log >4.0log <4.0log
(log IU/ml) n=62) n=4) P m=21 (n=45) P
(B) Fall after 48 hr of triple therapy
Arg70 and Leu91 3.8 (2.6-4.4) 27 (43.5%) 1(25.0%) NS 12 (57.1%) 16 (35.6%) NS
GIn70(His70) 3.5(2.8-4.83) 23(37.1%) 3 (75.0%) NS 6 (28.6%) 20 (44.4%) NS
Met91 3.8 (2.8-4.5) 28 (45.2%) 2 (50.0%) NS 8(38.1%) 22 (48.9%) N3
GIn70(His70) and Met91 3.5 (2.8-4.3) 16 (25.8%) 2 (50.0%) NS 5(23.8%) 13 (28.9%) NS
ISDR wild-type 3.7 (2.6-4.5) 59 (95.2%) 4 (100%) NS 20 (95.2%) 43 (95.6%) NS

®Data are denoted by the median (range) values.

RNA level were not significantly different from that of
patients who showed <2.0 log fall for all aa substitutions
(Table II). However, a significantly higher proportion of
patients with Arg70 and Leu91 substitutions showed
>8.0log drop in HCV RNA level than that of patients
who showed a fall of <3.0log (Table II, P=0.008). In
contrast, significantly fewer patients with Met91
showed >3.0log drop in HCV RNA level than those
who showed a fall of <8.0log (P=0.004). Likewise,
significantly fewer patients with GIn70(His70) and
Met91 showed a fall of >3.0log in HCV RNA level than
those who showed a fall of <3.0log (Table IL, P = 0.037).
Thus, the fall in HCV RNA level at 24 hr was influenced
by aa substitution patterns in the core region. Figure 2
shows the sequences of aa 61-110 of the core region in
patients at the commencement of treatment.

At 48hr, the proportion of patients who showed
>3.01og fall in HCV RNA was not significantly different
from that of patients who showed <3.0 logdrop for all aa
substitutions (Table II). Similar results were noted in
those patients who showed > or <4.0log fall in HCV
RNA levels. Thus, the fall in HCV RNA level at 48 hr was
independent of the aa substitution patterns in the core
and NS5A regions.

Thus, the results did not identify aa substitution
patterns in the upstream site of the NS3 region
that influenced the fall in HCV RNA level from
baseline after 24 and 48 hr of the commencement of
the triple therapy. Furthermore, the frequency of the
mutant-typein NS5A-ISDR was only 5%, and thusISDR
was not identified as a predictor of very early viral
dynamics.

Predictive Factors Associated With >3.0 Log Fall
in HCV RNA Level at 24hr

Univariate analysis identified two parameters that
correlated with a fall of >3.0log in HCV RNA level after

24 hr of commencement of triple therapy either signifi-
cantly or marginally: substitution of aa 70 and 91 (Arg70
and Leu91; P=0.008) and level of viremia at baseline
(>7.0log IU/ml; P = 0.054). Both these factors were also
identified by multivariate analysis as independent
parameters that either significantly or marginally
influenced the >8.0log fall in HCV RNA level after
24 hr of commencement of the triple therapy (Arg70 and
Leu91; P=0.014, HCV RNA >7.01log IU/m]l at baseline;
P =0.085, Table III).

DISCUSSION

Two previous studies (PROVEL in USA, and PROVE2
in Europe) showed that 12-week triple therapy of
telaprevir, PEG-IFN, and ribavirin could achieve unde-
tectable HCV RNA levels in 70—80% of patients, and
sustained virological response rates of 60—70% [Hézode
et al., 2009; McHutchison et al., 2009]. In the present
study, the rate of HCVRNA loss at 12 weeks were higher
than those of the above two studies. The discrepancy
between the present study and the above studies may be
due to one or more factors. The first reason is probably
the small number of Japanese patients infected with
genotype 1b in the present study. The second could be
the difference in body mass index. Body mass index of
the patients studied (median; 23 kg/m?) was much lower
than that of the participants of the previous study
by McHutchison et al. (median; >25kg/m?). The third
reason is probably related to the type of PEG-IFN. PEG-
IFN in the above reports was used at a fixed dose of
PEG-IFNa-2a, but that of the present study was a body
weight-adjusted dose of PEG-IFNo-2b. The present
study was not designed to evaluate the sustained
virological response and none of the patients was
studied at 24 weeks after the end of the treatment
protocol. Further studies of a larger number of patients
matched for background are required to investigate the
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Fig. 2. Sequencesofamino acids 61-110in the core region at commencement of triple therapy in patients
infected with HCV genotype 1b and high viral load. Dashes indicate amino acids identical to the consensus
sequence of genotype 1b, and substituted amino acids are shown by standard single-letter codes. The amino
acid patterns at positions that are probably associated with sensitivity to therapy are shown in boldface

characters.

rate of HCV RNA loss during triple therapy and the
sustained virological response rate.

A previous study based on a small number of
20 patients showed that the aa substitution pattern of
the core region did not affect the virological response at
1 and 2 weeks after the start of triple therapy [Suzuki
et al., 2009]. The present study is the first to report that
the aa substitution pattern of the core region affect

significantly very early viral dynamics (within 48hr)
during triple therapy. Previous reports showed that
very early dynamics (within 48 hr) after the start of
IFN and ribavirin combination therapy was important
for early prediction of treatment efficacy including
sustained virological response [Tsubota et al., 2005;
Makiyama et al., 2006; Akuta et al., 2007b]. Hence, the
finding of the present study of aa substitution patterns

TABLE III. Multivariate Analysis of Factors Associated With >3.0 Log Fall in HCV RNA After 24-hr Triple Therapy of
Telaprevir, Peginterferon, and Ribavirin Therapy in Japanese Patients Infected With HCV Genotype 1b

Factor Category

Substitution of aa 70 and 91

Level of viremia (logIU/ml) 1::<7.0

2: >7.0

1: GIn70 (His70) and/or Met91
2: Arg70 and Leu91

Odds ratio (95% CI) P
1
4.18 (1.33-12.8) 0.014
1
2.73 (0.87-8.56) 0.085

95% CI, 95% confidence interval.

Only variables that achieved statistical significance (P < 0.05) or marginal significance (P < 0.10) on multivariate logistic regression analysis are

shown.
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of the core region as pretreatment predictor of very early
viral dynamics could be also useful for early prediction of
sustained virological response following triple therapy.
Amino acid substitution patterns of the core region are
pretreatment predictors of poor virological response to
48- and 72-week PEG-IFN plus ribavirin combination
therapy [Akuta et al.,, 2005, 2007a,b, 2009a; Donlin
et al., 2007; Okanoue et al., 2009]. Previous studies
reported that the core region might be associated with
resistance to IFN monotherapy involving the Jak-STAT
signaling cascade [Blindenbacher et al., 2003; Bode
et al., 2003; Melén et al., 2004; de Lucaset al., 2005]. The
present result could be also interpreted to mean that aa
substitutions of the corve region might be associated with
those proteins involved in resistance to IFN monother-
apy, such as SOCS proteins, which is known to inhibit
IFN-2-induced activation of the Jak-STAT pathway and
expression of the antiviral proteins 2’,5'-OAS and MxA
[Vlotides et al., 2004]. Furthermore, the result also
indicates that aa substitutions of the core region might
serve as a surrogate marker for other proteins asso-
ciated with resistance to the antiviral actions of IFN.
Further large-scale studies designed to examine the
structural and functional impact of aa substitutions in
the core region during each of monotherapy (PEG-IFN,
ribavirin, and telaprevir), dual therapy (PEG-IFN/
ribavirin and PEG-[FN/telaprevir), and triple therapy
(PEG-IFN/ribavirin/telaprevir) should be conducted to
confirm the above finding.

Another limitation of the present study was that aa
substitutions in areas other than the core, the NS3, and
the NS5A-ISDR regions of the HCV genome, such as
the interferon/ribavirin resistance determining region
(IRRDR, e.g., V3 of NS5A region) [El-Shamy et al., 2008;
Mufioz de Rueda et al., 2008], were not examined.
Furthermore, HCV mutants with aa conversions for
resistance to telaprevir during triple therapy, such as
the 156S mutation [Lin et al., 2005], were also not
investigated. In this regard, telaprevir-resistant HCV
mutants were reported to be susceptible to IFN in both
in vivo and in vitro studies [Forestier et al., 2007; Zhou
et al., 2007]. Thus, viral factors before and during triple
therapy should be investigated in future studies, and
identification of these factors should facilitate the
development of more effective therapeutic regimens.

In conclusion, a 12-week course of triple therapy of
telaprevir, PEG-IFN, and ribavirin in patients infected
with HCV-1b and high viral load achieved high rates of
HCV RNA loss. The aa substitution pattern of the core
region seems to affect the very early viral dynamics.
Further large-scale prospective studies are necessary
to investigate whether the present results relate to the
efficacy of the triple therapy.
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Prolonged treatment with pegylated interferon o 2b plus
ribavirin improves sustained virological response in chronic
hepatitis C genotype 1 patients with late response in

a clinical real-life setting in Japan
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Aim: This study was conducted to clarify the factors related
to sustained virological response (SVR} to pegylated inter-
feron o, 2b (PEG-IFN) plus ribavirin (RBV} combination therapy
administered for 48 weeks in patients with chronic hepatitis €
virus (CHCV} and to evaluate the usefulness of prolonged
treatment in patients with late virological response (LVR).

Methods: Of 2257 patients registered at 68 institutions,
those with genotype 1 and high viral load were selected to
participate in two studies. Study 1 (standard 48-week group,
1 =1480) investigated SVR-determining factors in patients
who received the treatment for <52 weeks, whereas study 2
compared SVR rates between patients with LVR who received
treatment for either 36-52 weeks {48-week group, n = 223} or
60-76 weeks (72-week group, n=73).

Results: In study 1, SVR rate was 44.9%; that in male subjects
(50.4%) was significantly (P <0.0001} higher than in female

subjects (36.4%). SVR rate significantly (P < 0.0001) decreased
with 10-year age increments in both sexes. Multivariate logis-
tic regression analysis revealed that age, F score, platelet
count, and HCV load were SVR-related factors. In study 2,
SVR rate in the 72-week group (67.1% was significantly
{P = 0.0020) higher than in the 48-week group (46.2%).

Conclusions: Patients with CHCV genotype 1 infection
should be treated with PEG-IFN plus ribavirin combination
therapy as early as possible, and 72 weeks' treatment is
recommended in patients with LVR regardless of age.

Key words: chronic hepatitis € virus, elderly patients,
pegylated interferon, prolonged treatment, ribavirin
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Correspondence: Dr Suntio Watanabe, Department of
Gastroenterology, Juntende University School of Medicine, 2-1-1
Hongo, Bunkyo-ku, Toleyo 113-8421, Japan. Email:
sumio@juntendo.ac.jp

Received 28 April 2009; revision 8 June 2009; accepted 11 June
2009.

© 2009 The Japan Society of Hepatology

Treatment of HCV infection began with interferon (IFN)
monotherapy before the discovery of HCV in 1989. At
that time, responders to treatment were mostly limited
to patients with HCV genotypes 2 or 3 infection, which
is highly sensitive to IFN. The sustained virological
response (SVR: HCV-RNA negative at 24 weeks after
end of treatment) to IFN monotherapy in genotype 1
patients known frem that time to be difficult to treat was
only about 5%. SVR rate has since increased thanks to
concomitant administration of the antviral drug ribavi-
rin (RBV), and with the development of the long-acting
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IFN product pegylated interferon (PEG-IEN) it has
increased to 50%.'* Today, PEG-IFN plus ribavirin
regimen is internationally recognized as a standard
therapy for chronic hepatitis C virus (CHCV) infec-
tion.>¢ Early dinical trials of this regimen focused on
specific patient populations. Subsequently, several mul-
tinational studies such as WIN-R,” HALT-C ® EPIC3,® and
REPEAT Study™ have been conducted in the general
clinical setting. The results of the IDEAL Study"' direcily
comparing PEG-IFN o 2a versus PEG-IEN a. 2b have also
been published. From these studies, variables predictive
of SVR have been identified, induding ethnicity, sex,
age, and weight as demographic parameters, staging and
hepatic steatosis as histological parameters, viral load,
genotype, NS5A, and core mutation as virologic param-
eters, alanine aminotransferase (ALT} and y-glutamyl
transpeptidase (GGT) as biochemical parameters, and
even the timing of viral negativity as a treatment
variable.>'* More recently, the SVR rate was reported to
increase in association with decrease in the relapse rate
with 72-week treatment in patients with delayed HCV-
RNA negativity.'>'* However, the majority of patients
participating in previous studies in western countries
were aged in their 40s on average, and the influence of
aging of the patient population has not been studied
adequately.

We therefore examined SVR-determining factors with
48-week PEG-IFN o 2b plus RBV combination therapy
in the prevailing Japanese clinical setting characterized
by increasing numbers of elderly patients. We also com-
pared SVR rate between 48-week and 72-week treatment
in patients with late virological response {1LVR) defined
as achieving HCV-RNA negativity in the period from
weeks 13 to 24 afier the start of treatment so as to
examine the significance of prolonged treatment.

METHODS

Patients

MULTICENTER STUDY was conducted at 68 insti-

tutions in Tokyo and Yamanashi prefectures
(PERFECT Study Group; see AppendixI) to survey the
actual state of combination therapy with PEG-IFN « 2b
(Peglntron; Schering Plough, Kenilworth, NJ) and RBV
(Rebetol, Schering Plough) in 2008. A total of 2257
chronic hepatitis C virus (CHCV) patients seen from
December 2004 who completed combination treatinent
by September 2007 were registered regardless of geno-
type, history of IFN treatment, and ALT levels. The pres-
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ence of HCV in serum had to be confirmed by Cobas
Amplicor HCV Monitor, version 2.0 (Roche Diagnostic,
Tokyo) for registration.

Excluded from this study were pregnant or possibly
pregnant and lactating women, and patients with severe
heart disease, chronic kidney failure or creatinine clear-
ance of <50 mL/min, current or history of severe psychi-
atric disorder, and autoimmune hepatitis.

Demographic characteristics examined incuded age,
sex, height and weight, the presence or absence of
diabetes mellitus, hypertension, heavy drinking, and
history of IFN therapy and hepatic cancer. Hepatic his-
tological data recorded were stage (FO-F4) and grade
{AD~A3). Laboratory tests recorded were ALT, platelet
count, albumin, and a-fetoprotein (AFP) before the start
of PEG-IEN « 2b plus RBV combination therapy.

As indicated in Figure 1, of the total 2257 patients
registered, patients with genotype 1 and high viral load
(>100 KIU/mL: Amplicor PCR quantitation) who satis-
fied the following conditions were included in this
study: patients who received treatment for <52 weeks
(standard 48-week treatment group, n = 1480} in study
1, and patients with LVR who received treatment for
either 36-52 weeks (48-week treatment group, n = 223)
or 60-76 weeks {72-week treatment group, n=73} in
study 2.

This multicenter study was approved by IRB at each
participating institution. The study protocol was carried
out according to the ethical guidelines of the 1975
Declaration of Helsinki. Informed consent was obtained
from each patient.

Treatment

PEG-IFN o 2b was administered subcutaneously once
weekly at a dose of 1.5 pg/kg. Dose reduction and treat-
ment discontinuation followed the instructions given in
the package insert, i.e., the dose was reduced by half if
WBC decreased to <1500/mm®, neutrophils to <750/
mm?® or platelet count to <80000/mm® and treatment
was discontinued if WBC decreased to <1000/mm?, neu-
trophils to <500/mm? or platelet count to <50000/min’.
RBV was administered in two divided doses of 600, 800,
or 1000 mg/day in patients weighing <60, 60-<80, and
>80 kg, respectively. Dose reduction and treatment dis-
continuation followed the package insert, i.e., dose
was reduced from 600 mg/day to 400 mg/day, from
800 mg/day to 600 mg/day, or from 1000 mg/day
to 600 mg/day if hemoglobin (Hb) concentration
decreased to <10 g/dL, and administration was discon-
tinued if Hb decreased to 8.5 g/dL. Duration of treat-
ment was 48 weeks as a rule. In LVR patients who did
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PEG-IFN ¢ 2b + ribavirin
n = 2257

Figure 1 Flow-chart of study subjects.
(1) 48 weeks’ treatrent (48-week stan-
dard therapy group): patients with
genotype 1 and high viral load who
received pegylated interferon o 2b
(PEG-IFN ¢ 2b) + ribavirin (RBV} for
52 weeks, Multiple logistic regression
analysis was used to evaluate the
response to PEG-IEN a 2b + RBV in this
group (2} Late virological response
(LVR) 48 weeks’ treatment: patients
with genotype 1 and high viral load
who received PEG-IFN ¢ 2b + RBV for
36-52 weeks (3} TVR 72 weeks' treat-

Genotype 1 low viral load (<100 KIU/mL): n = 68
Genotype 2:n = 446
Genotype 3:n=2

Genotype 1 high viral load (>=100 KIU/mL):
n=1741

53-59 weeks' treatment
EVR but 72 weeks’ treatment
HCV detectable at 24 weeks but 72 weeks' treatment
n=188

ment: patients with genotype 1 and
high viral load who received PEG-IFN &
2b + RBV for 60-76 weeks. SVR rate

n=1480

(1) 48 weeks’ treatment

was compared between LVR 48 weeks’

treatment group {2) and LVR 72 weeks’

treatment group (3). EVR, early viro- n =223

(2) LVR 48 weeks' treatment

(3) LVR 72 weeks' treatment
n=73

logic response; HCV, hepatitis C virus.

not achieve HCV-RNA negativity by week 12, treatment
could be extended for 48 weeks or longer based on indi-
vidual patients’ desire and investigators’ judgment.

Evaluation of response to treatment

Determination of genotype and measurement of HCV-
RNA levels were performed at each center. Pre-treatment
HCV-RNA levels were determined by Amplicor PCR
quantitation. Viral negativity was defined as HCV below
detection limit (<50 IU/mL) by Amplicor qualitative
analysis {Roche Molecular Systems, NJ).

SVR was defined as HCV below detection limit at
24 weeks after the end of PEG-IFN o 2b plus RBV com-
bination therapy by Amplicor HCV qualitative analysis.

Statistical analysis

All statistical analyses were performed using SAS,
version 9.13 (SAS Institute, Cary, NC). Intergroup com-
parison of SVR rate was performed by Fisher's exact test;
that of background variables by Fisher's exact test and
Mann-Whitney U-test. Trend of SVR rate by age was
assessed by Cochran-Armitage test, and intergroup
comparison after adjustment of stratification factors was
conducted by Mantel-Haenstzel method. Determina-
tion of factors associated with SVR was conducted by a
stepwise procedure using the results of logistic univari-

ate analysis (P < 0.2) into logistic multivariate analysis.
All tests were two-sided, with significance level set at
P <0.05.

RESULTS

Study 1: SVR-related factors in patients
receiving standard 48-week treatment

AS INDICATED IN Table 1 and Figure 1, 1480 sub-
jects (male, n=898 [60.7%]; median age, 57
[range, 13-79] years) were eligible for analysis. SVR rate
based on [TT was 44.9%. SVR rate in subjects who com-
pleted and who discontinued treatment was 56.5%
(n=1110) and 10.3% (n = 370), Tespectively, a statisti-
cally significant difference (P <0.0001). SVR rate in
male subjects (50.4%; 453/898) was significantly
(P <0.0001)} higher than in femnale subjects (36.4%;
212/582). SVR rate significantly (P < 0.0001) decreased
as age increased by 10 years in both male and female
subjects (Fig. 2); the odds ratio for SVR decreasing with
10-year increase in age was 0.688 (95% CI, 0.604—
0.784; P < 0.0001) in male subjects and 0.546 {0.449-
0.663; <0.0001) in female subjects, indicating that the
influence of aging was greater in female than in male
subjects. There was no bias of older versus younger age
among patients whe had and had not previously

©® 2009 The Japan Society of Hepatology
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Table 1 Pretreatment characteristics of chronic hepatitis C
virus (CHCV) patients with HCV-1b RNA who received pegy-
lated interferon o 2b + ribavirin standard therapy for 48 weeks

Characteristic Value (n = 1480)

Sex (male/female) 898/582

Age (years) 57 (13-79})

History of HCC (yes/no/ 8/1405/67
unknown)

Previous IFN treatment (yes/no/ 459/688/333
unknown)

Diabetes (yes/no/unknown) 44/480/556

Hypertension (yes/nofunknown)  105/417/958

Ongoing alcohol use (ves/no/ 157/456/867
unknown)

Grade (AO/A1/A2/A3/ 14/499/478/55/434
unknown)

Stage (FO/F1/F2/F3/F4/ 36/469/316/176/48/435
unknown)

ALT (IU/L) 63 (8.4-910)

Platelets (x10*/uL)
Viral load (KiUl/mL)

16.6 (4.3-47.7)
1900 (100-5100)

Data expressed as median {range). HCC, hepatocellular
carcinoma; ALT, alanine aminotransferase; IEN, interferon.

100
87.5%

80 80.0% P < 0.0001
)

SVR rate (%)

g
A

<30
30-39
4049
5059
60-6
30-39

Male

Patient age (years)
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received IFN. Whereas, multivariate logistic regression
analysis revealed that older age {<55/255 years}, degree
of progression of hepatic fibrosis {F0-1/2-4}, low plate-
let count (216/<16x10%pL), and high viral load
(<1900/=1900 KIU/mL) are resistance factors to SVR
(Table 2). In multivariate logistic regression analysis, sex
was not selected.

Study 2: usefulness of prolonged treatment
in LVR patients

Of the patients who completed standard 48-week treat-
ment, 223 patients {20.0%) showed LVR (Fig. 1}, and
median duration of treatment was 48 weeks. Compared
with patients who exhibited early virclogic response
{EVR) defined as HCV-RNA negative within 12 weeks
after the start of treatment, those with LVR were older
{median age, 58 vs 55 years; P = 0.0043) and had higher
viral load (median, 2700 vs 1620 KIU/mL; P < 0.0061)
and lower platelet count (median, 16.5 vs 17.3 x 104/
uL; P=0.0162). SVR rate based on treatment analysis
was 56.5 in all, 79.2% in EVR and 46.2% in LVR, respec-
tively. In multivariate logistic regression analysis of SVR-
related factors in LVR patients who completed standard
48-week treatment, age (10-year groups) was selected as
a significant factor.

P < 0.0001

8
20
80 (
e7.$%
70 T gg.99% .
60 “ 80)50 2 5?2;2)6 54.2%
(290)
50 41.6% 40.2%
(274) (189)
40 C 30.6% .
(36) 27.2%
30 (250) 20.7%
20 (29)
)
3 g g R

Figure 2 Sustained virological resp-
@ onse {SVR} rate to 48 weeks’ standard
treatment with pegylated interferon o
2b (PEG-IEN o 2b) + ribavirin in male
and female patients stratified by age.
Cochran-Armitage test was used to
study the underlying trend.

50-59
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Table 2 Independent factors associated with sustained virological response in genotype 1 chronic hepatitis C virus patients who
received pegylated interferon o 2b + ribavirin standard therapy for 48 weeks

Odds ratio
Age <55/=55 years 0.414
Stage 0-1/2-4 0.633
Platelets <16/216 x 10*/uL 1.876
Viral load </21900 KIU/mL 0.663

95% confidence interval P-valuet
0.293-0.585 <0.0001
0.442-0.906 0.0124
1.305-2.696 0.0007
0.471-0.935 0.0192

tMultiple logistic regression analysis.

Prolonged treatment was conducted in 73 LVR
patients (Fig. 1), with mean duration of 72 weeks. As
shown in Table 3, whereas among LVR patients there
were significantly (P = 0.0061) more female subjects in
72-week group than 48-week group, no intergroup dif-
ference of other factors was observed. Overall, SVR
rate based on treatment analysis was significantly
(P =0.0020) higher in 72-week treatment group than in
48-week treatment group (67.1% [49/73] vs 46.2%
[103/223]; Fig. 3A).

When stratified by sex, SVR rate with 48-week and
72-week treatment was 51.4% and 68.6% (P = 0.0809)
in male subjects and 37.3% and 65.9% (P = 0.0039) in
female subjects, with SVR in 72-week treatment being
significantly higher in female subjects and indicating
that, in LVR patients, efficacy comparable to male
subjects is achieved in female subjects with 72-week
treatment.

In patients aged <55 years SVR rate in the 48- and
72-week treatment groups was 57.6% and 78.9%
(P=0.1100) in male subjects and 40.0% and 76.9%

(P=0.0724) in female subjects, respectively, with
higher SVR rates for the 72-week treatment group
(Fig. 3B). In patients aged 255 years this parameter
was 44.6% and 53.8% (P=0.5619) in male
subjects and 37.1% and 60.7% (P—0.0425) in female
subjects, respectively, with higher SVR rates for the
72-week treatment group than for the 48-week treat-
ment group as in the case of the younger age group
(Fig. 3C).

DISCUSSION

Study 1: SVR-related factors in patients
receiving standard 48-week treatment

VR RATE WITH standard 48-week treatment in
this study was 44.9%, roughly equal to the 45%
reported in previous dlinical trials in Japan.*'’-'* The
present results are also similar to those of clinical trials
conducted in patients aged in their mid-40s in western
countries and in the general clinical setting.'™* Age was

Table 3 Comparison of dlinical and virological characteristics between groups receiving pegylated interferon o 2b + ribavirin
therapy for 48 and 72 weeks among patients showing late virclogical response

Sex (male/female)

Age (years})

History of HCC (yes/no/unknown)
Previous IFN treatment (yes/no/unknown)
Diabetes (yes/no/unknown)
Hypertension (yes/no/unknown)
Ongoing alcohol use (yes/no/unknown)
Grade (AO/A1/A2/A3[unknown)

Stage (FO/F1/F2/F3/F4/unknown)

ALT (IU/L)

Platelets (x10%/pL)

Viral load (KIU/mL)

48 weeks’ group 72 weeks’ group

(n=223) (n=73)
140/83* 32/41*

58 (21-75) 56 (22-71)
1/221/11 0/73/0
68/113/42 29/32/12
11/71/141 1/34/38
18/62/143 6/29/38
17/75/131 6/27/40
2/66/82/6/67 0/21/26/4/22
7/68/45/32/5/66 2/16/20/12/2/21
61.5 (14-550) 52 (17-254)

16.5 (8.5-43.2)
2700 (160-5100)

16.6 (4.3-40.2)
2100 (130-5000)

Data expressed as median (range). *P=0.006. ALT, alanine aminoiransferase; HCC, hepatocellular carcinoma; IEN, interferon.

© 2009 The Japan Society of Hepatology

— 305 —



140 S. Watanabe et al.

(a)
%0  p-0.0020 P = 0.0809 P =0.0039
80 67.1% 68.8% 65.9%
70 {73) (e2) @1
— 51.4%
Q\i 60 452% (140)
e 50 (223 37.3%
s (83)
= 40
Z 30
20
i0
0
48 72 48 72 48 72
All Male Female
Time (weeks)
)
90 4 -
P= 00184 — P 0'110078.9% P“0'072476.9%
& (32) (19) (13)
n 57.6%
3 60 53.2% oy
< (79) ©9)
2 50 ! 40.0%
[ 20)
g (
& 30
20
10
0
48 72 48 72 48 72
All Male Female
Time (weeks})
(c)
90
a0 P =0.0727 P=0.5619 P =0.0425
5 60.7%
L 5?4?)/" 53.8% (28)
T 60 o, (i3)
E  412% i
250 (435 (74) 37.1%
g 40 (62)
<
% 30
20
10
0
48 72 48
All Male Female

Time {weeks)

Figure 3 Sustained virological response (SVR) rate based
on treatment analysis between groups receiving pegylated
interferon o 2b (PEG-IFN o 2b) +ribavirin therapy for 48
and 72 weeks who exhibited late virological response (LVR).
(A) Overall; (b) patients aged <55 years; (c) patients aged
>55 years. Data on age not available for 7 male patients and 1
female patient.
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selected among factors for SVR with PEG-IFN plus RBV
combination therapy in an aging patient population,
the examination of which was the objective of this
study, and SVR rate decreased stepwise with 10-year
age increase. Of particular note was the greater
impact of aging observed in female than male
subjects.

Lower efficacy in eldesly female patients infected with
HCV genotype 1 has already been reported in Japan.?’ A
low SVR rate was also observed in elderly female sub-
jects in this study. Although femnale sex was considered a
favorable prognostic factor in some Western studies,
there is no established opinion on sex difference.
Change associated with aging of the patient population
in Japan is considered to account for this phenomenon
observed in the present study. This may be due to
decrease in compliance among elderly women; on the
other hand, however, there was no difference between
male and female subjects aged >55 years in the rate of
completion of treatment. Although the rate of dose
reduction of RBV tended to be slightly higher in female
subjects (data not shown), the difference was not sig-
nificant. These findings suggest the influence of factors
other than adherence to treatment for the low SVR rate
among elderly women. One possible factor for reduced
SVR rate among these individuals may be the effect of
menopause. In women, insulin resistance begins to
worsen after the age of 50 years,”"** and this is reported
more closely associated with the effect of menopause
than age itself.”

The presence of insulin resistance has been reported
to lower efficacy of PEG-IEN and RBV combination
therapy.?*? Insulin resistance is also a cause of
advanced fibrosis and fatty change of the liver.?®' It is
possible that such changes combined with other
factors associated with metabolic syndrome interact
in a2 complex way to reduce the efficacy of this
therapy.’** In fact, the incidence of non-alcoholic
fatty liver disease (NAFLD) among elderly Asians was
reported higher in women as compared with that in
men.**-% However, while older age, advanced fibrosis,
low platelet count and high HCV load were selected as
factors for reduction of SVR rate in our multivariate
logistic regression analysis, sex was not selected. It is
therefore necessary to examine further the confound-
ing of these selected factors with sex. It also should
be taken into consideration that, due to limitations
imposed by the retrospective nature of this study, data
on factors affecting the efficacy of PEG-IFN plus RBV
therapy such as insulin resistance, steatosis, and core
mutation are lacking. A large-scale prospective study is
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required tc examine the lower efficacy observed in
elderly women.

Study 2: usefuiness of prolonged treatment
in LVR patients

EVR (viral load reduced by 2 log or undetected in week
12} has been used for determining comtinuation or
discontinuation of treatment in western countries.
Recently, however, EVR was divided into complete EVR
(HCV RNA <50 [U/mL at week 12) and partial EVR (>2
log drop in HCV RNA but still detectable [>50 [U/mL}).
Fried et al.'® and Berg et al.'® reposted that the SVR rate
was a high 68-84% in patients showing complete EVR
but only 17-29% in those with partial EVR with treat-
ment for 48 weeks. They also reported that treatment for
72 weeks was effective in patients with partial EVR. In
the clinical study for health registration in Japan, the
SVR rate by timing of HCV-RNA negativity at 4, 12, and
24 weeks was 100%, 71.1%, and 36.4%, respectively,
and no patient with HCV-RNA negativity after 25 weeks
achieved SVR.? With these studies as reference, patients
with LVR were defined as those who were positive
{(>50 IU/mL) at week 12 and became negative (<50 IU/
mL) by week 24. To minimize the influence of treatment
discontinuation, only patients who completed the stan-
dard duration of treatment were selected as subjects in
this study. In the comparison of patient background,
there was no significant intergroup difference except for
a significantly greater number of female subjects in the
72-week treatment group. This finding might be related
to the observation that it was aiready widely believed
that efficacy in elderly women in Japan is low and that
duration of treatment was at the discretion of individual
physicians, Nevertheless, it is noteworthy that the SVR
rate was significantly higher in the 72-week treatment
group than in the 48-week treatment group and that a
high 60% SVR rate was achieved with 72-week treat-
ment in elderly female patients, a population in whom
a relatively low SVR was observed with standard
48-week treatment.

This retrospective study had the limitation that dura-
tion of treatment was at the sole discretion of each
participating physician. A prospective study is necessary
to demonstrate whether 72-week treatment in elderly
wormen with LVR is more efficaous than 48-week treat-
ment in male patients. Although the number of younger
subjects examined was rather low, it is noteworthy that
an SVR rate of >75% was observed with 72-week treat-
ment in both male and female patients. This also should
be confirmed by prospective study.

PEG-TEN plus RBV for CHCV with late tesponse 141

CONCLUSIONS

ATIENTS WITH CHCV genotype 1 infection should

be treated with PEG-IFN and ribavirin combination
therapy as early as possible. Seventy-two weeks' treat-
ment is recommended in patients with LVR, regardless
of age.
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Abstract

Objective: In treatment-resistant patients with genotype 2
chronic hepatitis C the suitable treatment duration is still un-
clear. The aims were to investigate extending combination
therapy with peginterferon plus ribavirin for genotype 2.
Methods: 7 patients infected with genotype 2 at a high viral
load and who did not achieve a sustained virological re-
sponse {SVR) with the first course of 24-week IFN plus ribavi-
rin were recruited into the study protocol with a total of 48
weeks of peginterferon plus ribavirin therapy. Results: SVR
was achieved in 5 of 7 patients (71%). All 4 patients (100%)
who were in relapse with the first course achieved SVR. Only
1 of 3 patients (33%) who had a non-virological response
(NVR} with the first course achieved SVR. All 4 patients who
had an early virological response {EVR) with the first course
achieved EVR and SVR. Two of 3 patients who had no EVR
with the first course also did not achieve EVR and SVR. One

patient who had no EVR or a NVR during the first course
achieved EVR and SVR with the second course. Conclusions:
Our results suggest that extending combination therapy for
genotype 2 chronic hepatitis C might be useful for patients
who relapse following 24-week combination therapy.
Copyright © 2010 5. Karger AG, Basel

Introduction

The response to interferon (IFN)-related therapy var-
ies according to hepatitis C virus (HCV) genotype [1, 2].
In Japan, about 70% of patients with chronic hepatitis C
are infected with HCV genotype 1b, and about 25% are
genotype 2a [3]. The sustained virological response (SVR)
to 48-week IFN plus ribavirin combination therapy is
about 50% in genotype 1b infection, and the SVR to 24-
week combination therapy is more than 80% in genotype
2 infection [4-9].

IEN plus ribavirin combination therapy carries poten-
tial serious side effects and is costly especially when used
long enough to achieve a high SVR. For these reasons,
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especially in genotype 2 infection, it is necessary to iden-
tify those patients who could achieve SVR with a shorter
treatment course (16 weeks or less) to free them of unnec-
essary side effects and reduce costs, preferably as early as
possible [6-8]. However, we also sometimes encounter
treatment-resistant patients infected with genotype 2 [3,
10, 11}. Our recent report based on 24-week combination
therapy showed that 17.5% of patients infected with geno-
type 2a were not able to achieve SVR, and especially that
81.5 and 18.5% of the non-SVR patients were in relapse or
had a non-viral response (NVR), respectively [11]. Thus,
the suitable treatment duration, based on the consider-
ation of risk/benefit and cost/benefit, is still unclear in
patients infected with genotype 2.

The present study included 7 Japanese adults with ge-
notype 2 and a high viral load, who received a second
course of combination therapy. The aims of the study
were to investigate extending combination therapy with
peginterferon (PEG)-a-2b plus ribavirin for genotype 2
chronic hepatitis C.

Materials and Methods

Study Population

A total of 292 HCV genotype 2-infected Japanese adult pa-
tients were consecutively recruited into the study protocol of the
combination therapy with IFN (PEG-IFNa-2b or IFNw-2b) plus
ribavirin for 24 weeks between March 2002 and September 2008
at Toranomon Hospital, Tokyo, Japan. Among these, 7 of 52 pa-
tients who were not able to achieve a sustained virological re-
sponse were recruited into the study protocol of 48-week combi-
nation therapy with PEG-IFNa-2b plus ribavirin. They fulfilled
the following inclusion criteria: (1} no SVR with the first course
of combination therapy regardless of completing the 24-week
therapy; (2) combination therapy was stopped before completing
the 24-week therapy due to a decrease in HCV RNA of <2.0 log at
12 weeks after starting treatment based on qualitative PCR analy-
sis [12, 13]; (3) negative for hepatitis B surface antigen (radioim-
munoassay, Dainabot, Tokyo, Japan), positive for anti-HCV
(third-generation enzyme immunoassay, Chiron Corp, Emer-
ville, Calif., USA), and positive for HCV RNA qualitative analysis
with PCR (Amplicor, Roche Diagnostic Systems, Pleasanton,
Calif., USA); (4) infected with HCV genotype 2a or 2b alone; (5)
high viral load (=100 KiU/ml) by quantitative analysis of HCV
RNA with PCR (Amplicor GT HCV Monitor v2.0 using the 10-
fold dilution method, Roche Molecular Systems Inc.) within the
2 months preceding enrolment; (6) no hepatocellular carcinoma;
(7) body weight >40 kg; (8) no co-infection with human immu-
nodeficiency virus; (9) no treatment with antiviral or immuno-
suppressive agents within the 3 months preceding enrolment; (10)
no alcoholics, lifetime cumulative alcohol intake <500 kg (mild
to moderate alcohol intake); (11) no other form of hepatitis, such
as hemochromatosis, Wilson disease, primary biliary cirrhosis,
alcoholic liver disease, and autoimmune liver disease; (12) no

HCV-2 and Extending Combination
Therapy

pregnant or lactating females; (13) all patients completed a 24-
week follow-up program after cessation of treatment and SVR
could be evaluated, and (14) each signed a form consenting to the
study protocol that had been approved by the human ethics re-
view committee.

Treatment efficacy was defined as: SVR = HCV-RNA-negative
based on qualitative PCR analysis 24 weeks after the completion
of treatment; relapse = HCV-RNA-negative at completion of
treatment but HCV-RNA-positive 24 weeks after the completion,
and NVR = HCV-RNA-positive at completion of treatment, Fur-
thermore, an early virological response (EVR) was defined as pa-
tients who achieved a decrease in HCV-RNA of >2.0 log within
12 weeks after starting treatment, based on quantitative PCR
analysis.

Laboratory Tests

Blood samples were obtained atleast once every month before,
during, and after treatment, and were analyzed for alanine ami-
notransferase and HCV-RNA levels. The serum samples were fro-
zen at -80° within 4 h of collection and thawed at the time of
measurement. HCV genotype was determined by PCR using a
mixed primer set derived from the nucleotide sequences of NS5
region [14]. HCV-RNA levels were measured by quantitative PCR
(Amplicor GT HCV Monitor v2.0 using the 10-fold dilution
method, Roche Molecular Systems Inc.) at least once every month
before, during, and after therapy. The dynamic range of the assay
was 5-5,000 KIU/ml. Samples collected during and after therapy
that showed undetectable levels of HCV-RNA (<5 KIU/ml) were
also checked by qualitative PCR (Amplicor HCV v2.0, Roche Mo-
lecular Systems Inc.), which has a higher sensitivity than quanti-
tative analysis, and the results are expressed as positive or nega-
tive. The lower limit of the assay was 50 IU/ml.

Histopathological Examination of Liver Biopsies

Liver biopsy specimens were obtained percutaneously or at
peritoneoscopy using a modified Vim Silverman needle with an
internal diameter of 2 mm (Tohoku University style, Kakinuma
Factory, Tokyo, Japan), fixed in 10% formalin, and stained with
hematoxylin and eosin, Masson’s trichrome, silver impregnation,
and periodic acid-Schiff after diastase digestion. All specimens
for examinations contained 6 or more portal areas. Histopatho-
logical diagnosis was confirmed by an experienced liver patholo-
gist (H.K.) who was blinded to the clinical data. Chronic hepatitis
was diagnosed based on histological assessment according to the
scoring system of Desmet et al. [15].

Results

Table 1 summarizes the characteristics of the 7 pa-
tients at commencement of the second-course combina-
tion therapy with PEG-IFN plus ribavirin. There were 5
men and 2 women, aged 40-65 (median 55) years. Two
cases were genotype 2a, and the other 5 cases were geno-
type 2b. They received PEG-IFNa-2b at a median dose of
14 (range 1.1-1.7) pg/kg subcutaneously each week.
They also received oral ribavirin at a median dose of 10.6
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Table 1. Baseline characteristics of patients infected with HCV genotype 2 at the commencement of the second-course combination
therapy with peginterferon plus ribavirin, and treatment efficacy of the first and second course of combination therapy

Case  Genotype Sex Age Fibrosis  ALT HCV RNA 1st 1st 2nd 2nd
No. years win KIU/ml EVR Tx EVR Tx

1 2b M 48 F1 41 5,000 + relapse + SVR
2 2b F 65 F1 35 1,200 + relapse + SVR
3 2b M 51 F3 71 310 + relapse + SVR
4 2b M 56 F1 78 720 + relapse + SVR
5 2a M 57 F1 240 1,500 - NVR + SVR
6 2a M 40 F2 434 650 - NVR - NVR
7 2b F 55 F3 132 1,300 - NVR - NVR

EVR = Early virological response; NVR = non-virological response; SVR = sustained virological response; 1st EVR = EVR with the
first course of combination therapy; 2nd EVR = EVR with the second course of combination therapy; Tx = treatment.

(range 7.0-12.6) mg/kg daily. In 3 patients (cases 1, 3, 7),
the dose of ribavirin was reduced during treatment due
to a fall in Hb concentration. Five patients (cases 1-5)
achieved EVR and completed a total of 48 weeks. The
other 2 patients did not achieve EVR, so they stopped
combination therapy before completing the 48-week
therapy (12 weeks for case 6, and 22 weeks for case 7).

Virological Response Rates with the Second Course of

Combination Therapy

SVR was achieved by 5 of 7 patients (71.4%). All 4 pa-
tients (100%) who were in relapse with the first course of
combination treatment achieved SVR with the second
course. However, only 1 of 3 patients (33.3%) who had a
NVR with the first course achieved SVR. All 4 patients
(100%) who had an EVR with the first course achieved
EVR and SVR with the second course. However, 2 of 3
patients (cases 6, 7) who had no EVR with the first course
also did not have EVR and SVR with the second course.
Thus, 2 patients (cases 6, 7) had no EVR and NVR with
both the first and second courses, and could not achieve
SVR. Interestingly, 1 patient (case 5) who had no EVR or
NVR with the first course achieved EVR and SVR with
the second course.

Discussion

In patients infected with genotype 1, previous studies
have demonstrated that SVR rates of late virological re-
sponders (HCV-RNA-positive at 12 weeks and negative
24 weeks after the start of treatment) could be improved
when treatment was extended to 72 weeks, compared

190 Intervirology 2010;53:188-192

with a standard treatment duration of 48 weeks, largely
as a result of reducing post-treatment relapse rates [16-
20]. Thus, prolongation of therapy in genotype 1 may im-
prove the virological response rate. However, it is not
clear at present whether prolongation of treatment im-
proves the SVR rate of treatment-resistant Japanese pa-
tients infected with genotype 2. This study of patients
infected with genotype 2 showed that SVR rates of pa-
tients who were EVR and relapsed following the first
course with a standard treatment duration of 24 weeks
could be improved when treatment was extended to 48
weeks. Interestingly, 1 patient (case 5} who did not have
EVR or NVR with the first course achieved EVR and SVR
with the second course. This indicates that the SVR rates
of patients who had an EVR with the second course might
improve further by extending combination therapy re-
gardless of NVR with the first course. To our knowledge,
this is the first report to indicate that extending combina-
tion therapy to 48 weeks for genotype 2 might be useful.

In this study, 2 patients did not have an EVR or an
NVR with both the first and second course and could not
achieve SVR. The underlying mechanism(s) of the differ-
ent virological responses to treatment in patients infected
with genotype 2 is still unclear. Previous reports indi-
cated that viral factors (e.g. viral load, aa substitutions in
the NS5A region and core region, early viral kinetics, and
periods from the start of treatment to initial point of un-
detectable HCV-RNA) and host factors (e.g. body mass
index, fibrosis stage, and hepatocyte steatosis) might be
important predictors of treatment response to [IFN-relat-
ed therapy in patients infected with HCV genotype 2a, in
addition to treatment-related factors (e.g. treatment du-
ration, and ribavirin dose) [6-11, 21-27]. One of the lim-
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itations to this study is that due to the small number of
patients we were not able to investigate treatment-resis-
tant factors. Further studies should be performed to iden-
tify these viral and host factors before the start of combi-
nation therapy. Furthermore, more effective therapeutic
regimens, including triple therapy with PEG-IFN plus
ribavirin and telaprevir, should be developed for these
patients who could not achieve SVR by extending dual
therapy of PEG-IFN plus ribavirin.

In conclusion, our results suggest that extending com-
bination therapy to 48 weeks for genotype 2 chronic hep-

atitis C might be useful for patients who had a relapse
following the first course of 24-week combination thera-
py- In the future a large-scale prospective study based on
intention-to-treat analysis should be conducted to con-
firm the above findings.
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