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Aim: This study was conducted to clarify the factors related
to sustained virclogical response (SVR} to pegylated inter-
feron o 2b (PEG-IFN) plus ribavirin (RBV) combination therapy
administered for 48 weeks in patients with chronic hepatitis C
virus (CHCV} and to evaluate the usefuiness 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-wesek group,
n = 1480) investigated SVR-determining factors in patients
whe 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, 1 =73).

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

subijects {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 SYR-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.
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INTRODUCTIOM

FFHE TOTAL NUMBER of patients infected with the
hepatitis C virus (HCV) is estimated at 170 million
worldwide, of whom 1.5-1.7 million are Japanese.
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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 from that time to be difficuit to treat was
only about 5%. SVR rate has since increased thanks to
concomitant administration of the antiviral drug ribavi-
rin (RBV}, and with the development of the long-acting
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IFN product pegylated interferon (PEG-IFN} 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 clinical 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"' directly
comparing PEG-IFN o 2a versus PEG-IEN o 2b have also
been published. From these studies, variables predictive
of SVR have been identified, including ethnicity, sex,
age, and weight as demographic parameters, staging and
hepatic steatosis as histological parameters, viral load,
genotype, NS54, 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 couniries
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 dinical 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 {LVR) defined
as achieving HCV-RNA negativity in the period from
weeks 13 tc 24 after the start of treatmnent so as to
examine the significance of prolonged treatment.

FAETHODS
Patients
MULTICENTER STUDY was conducted at 68 insti-
wtitions in Tokys and Yamanashi prefectures
(PERFECT Study Group; see Appendix I} to survey the
actual state of combination therapy with PEG-IFN ¢ 2b
{Peginivon; 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 treatment
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 confirmned by Cobas
Amplicor HCV Monitor, version 2.0 (Roche Diagnostic,
Tokyo) for registration.

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

Demographic characteristics examined included age,
sex, height and weight, the presence or absence of
diabetes mellitus, hypertension, heavy drinking, and
history of IEN therapy and hepatic cancer. Hepatic his-
tological data recorded were stage (FG-F4) and grade
{AC-A3)}. Laboratory tests recorded were ALT, platelet
count, albumin, and a-fetoprotein (AFP) before the start
of PEG-IFN @ 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 treatiment 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 a 2b was administered subcutaneously once
weekly at a dose of 1.5 ug/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 io <1500/mm? neutrophils to <750/
mm?® or platelet count to <80000/min?®, and treatment
was discontinued if WBC decreased to <1000/mm’, neu-
trophils to <500/mm’® or platelet count 1o <50000/mm®.
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-
continvation foliowed the package insert, ie. dose
was reduced from 600 mgfday to 400 mg/day, from
800 mg/day to 600 mg/day, or from 1000 mg/day
to 600 mg/day if hemoglobin (¥b} concentration
decreased to <10 g/dL, and administration was discon-
tinued if Hb decreased to 8.5 g/dL. Duration of weat-
ment was 48 weeks as a rule. In LVE patients who did
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PEG-IFN o 2b + ribavirin
n=2257

Figure 1 Flow-chart of study subjects.
(1) 48 weeks' treatinent (48-week stan-
dard therapy group): patients with
genotype 1 and high viral load who
received pegylated interferon o 2b
(PEG-IEN o 2b) + rbavirin (RBV) for
52 weeks. Multiple logistic regression
analysis was used to evaluate the
response to PEG-IEN 0. 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 o 2b + RBV for
36-52 weeks (3) TVR 72 weeks' treat-

Genotype 1 low viral load {<100 KiU/mL): n = 68
Genotype 2: 1 = 448
Genotype 3n=2

Genotype 1 high viral load {>=100 Kill/mL}):
n = 1741

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

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

n= 1480

(1) 48 weeks' treatment

was compated between LVR 48 weeks’

treatment group (2) and LVR 72 weeks’

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

(2) LVR 48 weeks' ireatment

(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-
RINA 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 wreeks after the end of PEG-IFN o 2b plus RBV com-
bination therapy by Amplicor HCV qualitative analysis.

Statistical analysis

Al 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 variabies 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 afier adjustment of stratification factors was
conducted by Mantel-Haenstzel method. Determina-
tion of factors asscciated 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: SV¥R-related factors in patients
receiving standard 48-weel treatment

S 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 ITT was 44.9%. SVR rate in subjects who com-
pleted and who discontinued treatment was 56.5%
(n=1110) and 10.3% (1 = 370), tespectively, a statisti-
cally sigmificant difference (P <0.06001}. SVR rate in
male subjects (50.4%; 453/898) was significantly
{P<0.6001) higher than in female 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 (.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 versug younger age
among patients who had and had not previcusly
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Table 1 Pretreatment characteristics of clwonic hepatitis C
virus {CHCV) patients with HCV-1b RNA who received pegy-
lated interferon a 2b + ribavirn standard therapy for 48 weeks

Characteristic Value {n = 1480}

Sex (maleffemale} 898/582

Age (years) 57 {13-79)

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

Previous IFN treatmment (yesfnio/ 459/638/333
unknown}

Diabetes (ves/no/unknown} 44/480/956

Hypertension (yes/nofunknown)  105/417/958

Ongoing alcohol use (yes/no/ 157/456/867
unknown}

Grade (AD/A1/A2/A3/ 14/499/478/55/434
unknown}

Stage (FO/F1/F2/P3/F4/ 36/469/316/176/48/435
unknown}

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

Platelets (x10%/uL)
Viral load (KIU/mL}

16.6 (4.3-47.7)
1900 (106-5100)

Data expressed as median (range}. HCC, hepatocellular
carcinoma; ALT, alanine aminowransferase; IFN, interferon.
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received IFN. Whereas, multivariate logistic regression
analysis revezled 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 virsl load
(<1900/>1900 KiU/mL) are resistance factors to SVR
(Table 2). In multivariate logistic regression analysis, sex
was 1ot selected.

Study 2: usefulness of prolonged treztment
in LYR 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 virologic 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 < 0.06061)
and lower platelet count (median, 16.5 vs 17.3 x 107/
ul; P=0.0162). SYR rate based on treatment analysis
was 56.5 in all, 79.2% in EVR and 46.2% in LVR, respec-
tively. In multivariate logistic rtegression analysis of SVR-
related factors in LVR patients who completed standard
48-week treatment, age (10-year groups) was selected as
a significant factor.

| 27.2%
{250} o9 79,
(29}

[>] [%>] ] o

Iy 9 9 % Figure 2 Sustained virological resp-

g 8 & onse (SVR] rate to 48 weeks' standard
treatment with pegylated interferon o
2b (PEG-IFN e 2b)} +ribavirin in male

Female and female patients stratified by age.

Cochran—Armitage test was used to
study the underlying trend.
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Table 2 Independent factors associated with sustained virclogical response in genotype 1 chronic hepatitis C virus patients who
received pegylated interferon o 2b + ribavirin standard therapy for 48 weeks

QOdds ratio 95% confidence interval P-valuet
Age <55/255 years 0.414 0.293-0.585 <0.0001
Stage 0-1/2-4 0.633 0.442-8.906 0.0124
Platelets <16/216 x 10*/uL 1.876 1.305-2.656 0.0007
Viral load </21900 KIU/mL 0.663 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 subjecis 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 treatinent 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 subjecis 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 subjecis and 40.0% and 76.9%

{P=0.0724) in female subjects, respectively, with
higher SVR rates for the 72-week treatment group
{Fig. 3R). 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 dinical trials in Japan.*'”"" The
present results are also similar to those of dlinical trials
conducted in patients aged in their mid-40s in western-
countries and in the general clinical setting.'™ Age was

Table 3 Comparison of clinical 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/nofunknown)
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 (IUJL) ~
Platelets (x10%/pL)

Viral load (KIL/mL)

48 weeks’ group 72 weeks’ group

61.5 (14-550)
16.5 (8.5-43.2)
2700 (160-5100)

(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

52 (17-254)
16.6 (4.3-40.2)
2160 (130-5000)

Data expressed as median (range). *P=0.006. ALT, zlanine aminotransferase; HCC, hepatocellular carcinoma; 1FN, interferon.

© 2009 The Japan Society of Hepatology
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Figure 3 Sustained virological response (SVR] rate based
on treatment analysis between groups receiving pegylated
interferon e 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
255 years. Data on age not available for 7 male patients and 1
female patdient.
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selected among factors for SVR with PEG-IFN plus RBV
combination therapy in an aging patient popuilation,
the examination of which was the objective of this
study, and SVR rate decveased stepwise with 10-year
age increase. Of particular note was the greater
impact of aging observed in female than male
subjects.

Lower efficacy in elderly 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 female 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 fernale subjects aged 255 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.?®* I is
possible that such changes combined with other
factors associated with metabolic syndrome interact
in 2 complex way to reduce the efficacy of this
therapy.®** 1In fact, the incidence of non-zlccholic
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 faciors with sex. It alsc should
be taken intc consideration that, due to limitations
imposed by the retrospective nature of this study, data
on factors affecting the efficacy of PEG-IEN plus RBV
therapy such as insulin resistance, steatosis, and core
mutation are lacking. A large-scale prospective study is
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required to examine the lower efficacy observed in
eiderly women.

Study 2: usefulness of prolonged treatment
in LVYR patients

EVR {viral load reduced by 2 log or undetected in week
12} has been used for determining continuation or
discontinustion of treatiment in western countiies.
Recently, however, EVR was divided into complete EVR
{HCV RNA <50 TU/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.’® reported that the SVR rate
was 2 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
{(>56 1IU/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 numnber of female subjects in the
72-week treatment group. This finding might be reiated
to the observation that it was already 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 72Z-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 7Z-week treatment in elderly
women with LVR is more efficacus 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-IFN plus RBV for CHCV with late response 141

CONCLUSICNS

T 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. Resuffs: 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-virclogical 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 S. 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 Ib 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-IFNo-2b or IFNa-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 afier 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. Pur-
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. Chronichepatitis
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-IEN 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 Ist 1st 2nd 2nd
No. years wn KiU/ml EVR Tx EVR Tx

1 2b M 48 F1 41 5,000 + relapse + SVR
2 2b F 65 Fi 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 = EBarly 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-IEN 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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Abstract

Objective  The aim of this study was (o evaluate the efficacy of combination therapy ol natural human
interferon-beta and ribavirin in patients infected with hepatitis C virus (HCV) genotype 2 and high virus
load.

Methods Inclusion criteria were HCOV-genotype 2, serum HCV RNA level of > 100 Kill/mL belore combi-
nation therapy. A total of 24 were enrolled in thix retrospective cohort study. The treatment period ol combi-
nation therapy was 240 weeks.

Resulic O the 24 study patieniss sio pationt stopped the freaiment due to ireatinent refited adyerse evenis

Phe dose of digs were redoced in 8 pationts, Twenty cne ol 24 puhents (87

! Soe had sustained virologiend

response (SYR1 by ihe Ditestion to freat anadysis. The rate o pegative HOY RN w8 week aiter the iniha
Hon of reatment was TR/21 (86% 1 in patients with SYR and 1/3 (33% in patients with non-SVR. Logistic
regression analvsis showed that SVR oceurred when serum HOV RNA ol 8 week aller the iniiation of com
hination therapy was negative (hazard ratio: 40.0: 935 confidence interval=1.75 SG1E T8 p=0.021)

Conclusion  The combnmlmn therapy of IFN-beta and ribavirin offers suflicient safcty and cfficacy in

chronie hepatitis € patients with genotype 2 and high virus foad.
Key words: chronic hepatitis ¢, natural interferon-beta. ribavirin, HCV genotype 2
(Inter Med 4%: 965-970, 20610)

(DOL: 10.216%/internalmedicine.49.3299)

with  peginterferon  and ribavirin  for 24 week (12-14).

Introduction Hence. TFN-monotherapy has been recommended as a first

choice for chronic hepatitis € p‘uticms with genotype 2 and
Current evidence indicates that combination therapy of  low virus-load in Japan. On the other hand. combination
peginterferon and ribavirin for hepatitis € virus (HCV) ix  therapy of peginterferon and ribavirin has been recom-
associaled with a higher rale of sustained virological re-  mended as a first chuice for chronic hepatitis C patients
sponse (SVR) compared with interferon (IFNy alone (1-105.  with genotype 2 and high virus-load. Thus. in the present
SYR in the patients with HCV genotype 2 treated with TFN study. we assessed the efficacy ol the patients with genotype
monotherapy [or 24 weeks was about 80% in group of low 2 and high virus load who showed low rate of SVE.
virus load and about 40-43% in high virus load (11). How Henveever. the dropout rates in patients treated with combi-
ever it has heen rcpﬁrled ihat the SYR rate was about 80-  nation therapy of peginterferon and ribavirin are higher than

YO% i patients with genolype 2 and bigh virus load treated  those treated with 1PN monotherapy (15-1

-
7

5. In particular.
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the adverse events due to combination therapy of IFN and
ribavirin have a tendency to occur in elderly patients. There-
fore, in the case of elderly patients, the physician in charge
often avoids combination therapy of IFN and ribavirin due
to side effecls. However, recently. the life-span has been
long in Japan. Thus, there is an ongoing need to refine treat-
ment strategies with a strong effect and safety in HCV pa-
tients. ) .

Festi et al reported that IFN-beta has sufficient tolerabil-
ity {15). However, IFN-beta monotherapy does not resull in
a salisfactory outcome in patients with a high virus
load (11). Enomoto et al have reported that IFN-beta plus
ribavirin therapy might seem to have a strong effect and
mild side effects originating from treatment (18, 19). How-
ever, 1o date there is little information regarding IFN-beta
plus ribavirin therapy for chronic hepatitis C.

Thus, in the present study. we performod a relrospective
therapy ol
IFN-beta and ribavirin isr palients with genotype 2 and high
virus load.

study 10 examine the efficacy of combination

Materials and Methods

Paifents

Eligibilily criteria for entry inte the study included the

following U HOV genctvpe Za or 2b. 2) serum level of
HCV RNA of =100 KiU/mL before combination
3) no corticosteroid. immunosuppressive agents, or antiviral
agents used within 6 months: 4) no hepatitis B surface ant-
gens (HBsAg). antinuclear antibodies (ANA), or antimito-
chondrial antibodies (AMA) detectable in serum, determined
by radioimmunoassay; 5) leskocytes >2,000/mm’, platelet
count >80,000/mm", and bilirubin <2.0 mg/mL; 6) follow up
for >6 months before treatment. We excluded from the study
all of the patients with the following: 1) a history of alcohol
abuse; 2) advanced liver cirrhosis of encephalopathy, bleed-
ing esophageal varices, or ascites. The physician in charge
explained the purpose and method of the combination ther-
apy as well as the potential adverse reactions and informed
consent was obtained from each patient.

From December 2004 to May 2008, 24 HCV patients
were enrolled in this retrospective cohort study at the study
hospital.

A SVR was defined as clearance of BCV RNA by com-
mercial amplicor HCV qualitative assay (Amplicor HCV,
ver. 2.0, Roche Diagnostic Systems, Basel, Switzerland) at
6 months after the cessation of combination therapy (20).

Next, predictors of SVR in patients with undetectable
HCV RNA in senmn during treatment were assessed. Fi-
nally. SVR rate based on the atiainment lime of negativity
of HCV RNA and continuance of negative HCV RNA dur-
ing combination therapy were examined.

therapy:

Combination therapy of IFN-beta and bavirin

The study proiocol was approved by the Human Ethics

Review Committee of Toranomon Hospital and a signed
consent form was obtained each patient. Treatment was pro-
vided for 24 weeks. IFN-beta (Feron, Toray Industries Inc..
Tokyo, Japan) was given intravenously at a dose of & mil
iion anits (MU) daily for 2-8 weeks initially, followed by
three times a week for 16-22 weeks. Ribavirin (Rebeiol,
Schering-Plough, Osaka, Japan) were given at the dose de-
scribed based on body weight. The ribavirin dose was ad-
justed according to body weight (600 mg for <60 kg, 800
mg for >60 kg and =80 kg, and 1000 mg for >80 kg). The
period of daily administration in TFN-beta treatment was de-
termined by the physician. The patients were divided inic
three groups based on the difference of period of daily ad-
ministration of IFN-beta at the initial slage of treatment: a
2-week regimen. [0 patienis; a 4-week regimen, 5 patients:
and an 8-week regimen. 9 patients.

Blood samples were obiained just before and & month al
ter combination therapy. The samples were stored ai 807
until analyzed. Using these blood samples, HCV-RNA level
before IFN therapy was analyzed by quantitative PCR assay
{Amplicor GT-HCV Monitor Version 2.0, Roche Molecular
Systems) (21). HCV-genotype was examined by polymer-
ized chain reaction assay, using a mixture of primers for the
six subtypes known to exist in Japan, as reported previ-
ously (22). Serum alanine aminotransferase (ALT), aspartate
(AST) concenirations. and HCV RM.
measured ai least once per month during  therapy
Negaivity of serum HCV RNA was defined as clearance ol
serury HOV RNA by commercial amplicor, HCV qualitatne
assay (20). Clinical evaluation and biochemical and hemato-
logical tests were performed at 4 weekly intervals.

aminotransierase

MNe

Statistical analysis

Nonparametric procedures were employed for the analysis
of background features of the patients with SVR and with-
out SVR, including the Mann-Whitney U test, Fisher” exact
test. Kruskal Wallis test, and/or logistic regression analysis.
The following variables were evaluated as prognostic fac-
tors: sex, age, body mass index, a history of interferon ther-
apy. a HCV RNA level, biochemical factors (AST, ALT, tri-
glyceride, HDL-cholesterol, LDI.-cholesterol), platelet count,
HCV RNA 4, 8, 12 weeks after the igpitiation of IFN ther-
apy. continuous negative period of HCV RNA during [FN
therapy and period of IFN therapy. The SPSS software
package (SPSS Inc., Chicago, IL) was used to perform sta-
tistical analysis. A p value of <0.05 was considered to indi-
cate a significant difference.

Result

Clinical characteristics of the patients

A total of 24 patients were enrolled in the present study.
Table 1 shows the characteristics of the patients who re-
ceived combination therapy. Clinical profiles were as fol-
lows: mean age=53.9 years, male/female=11/13, and median
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i Clinical

Backgrounds before Combination Therapy of
Pegiuterferon and Ribavirin in Chronic Hepatitis C Patients

Character value

[ratients, n 24
Sex. male 1%5)
Age (yrs) RRICARTVA
Bl BERIE
1235005

A history of [EN 145

HOV RN AGRIUML ST 4353000

HUV genotype 2a: (4714
53.\"[‘([1_!,'1, : SRS
AT (IR
PG oy ol ot
taaglveettde oy dl s [

HDE cholesteral (mgidhy RAAEN
LDL cholesterol (mg/dly 7830
Platclet ¢ 10Mmm’) In.6HLS

A regimen of dwily adminimirmion of - 10/54

(EN ™ 0 veel dncel sonel

Prata are npdeor of patenr e fenis Foiendand do mnion
AV alanine ammowansforime. WS ampastude cwnhodnue ferane: BAE bads
s dndexs FRGO Thaang plasma glucoser TIOY hepatitis O Civass N

interleron:

#The patients were divided into ihree groups based on the difference of period of
daily administration of IFN-betn v the initial stuge of reatments a 2-week
regimen of daily administration of [FN-beta, 10 patients: a d-week regimen. 5

patients; and an 8-week regimen. © paticnis.

(range) HOV-RNA=870(103-5,0007 K1U/ml.
Safety and tolerance of IFM

Of the 24 patients included i this study, none ol the pa-
ticats disconltinued combination therapy hecause of 1FN-
related adverse events. However., 7 out of 24 patients had
dose reduction of interferon and/or ribavirin due o side of
fects. IFN-beta dose reduction was necessary in one case
due to the development of neutropenia. RBY dose reduction
was applied in 6 patients. due (o anemia.

The leukocyte count was 4700 = 1390/ mny
platelet count was 166,000 = 45.000/mm’” hefore the iniia-

= LO5/

and  the

ton of 1FN therapy. whereas the values were 3,020
mm and 134,000 £ 39,000/mm’. respectively.
ter the initiation of the therapy.

voy werks

Efficacy of ireatment

(et of the 24 patients enrolled in the present study. 2|

pitients (87.5%) had SVR by the intention-to- treat analysis.
Paticnts aged =65 years were five in total. Four out of {ive
paticnts aged =635 years had SYR. Table 2 shows the differ
cnees in the clinical background between patients with SVR
and those withoui SVR. The rate of negative HCV RNA at
8 woeeks afler the initiation of reatment was 1821 86%) in
paticots with SVR and /3 (33%) in patients with non-SVR,
Logistic
when serum HCV O RNA at & weceks after the initiation of
combination therapy was negative (hazard ratior 40.00 93%
confidence merval=1.73-91L738; P=0.021). Morcover. ihe
SVR was not signilicantly different based on the differcnce

regression  analysis showed that SVR  oceured

ol period of daily administration ol 1FN-beta at the indii)
stage of freatinent.
Background of non-SVE cases

Three patients had negative HCV RNA at the end stage

ol treatment. but showed reappearance of HOV RMA alter
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FTaukde 2

tients

The Difference of Clinical Backgrounds between Pa-
with SYR and Those without SVR

SVR (n=21) Non-SVR (1=3)  p valuc’
Age tveass old) 561291 S7.0£80 0.827
Sex (male/female; 12/9 21 0449
B 229=x235 28226 1.000
a history of TFN (+/-) 11710 12 0.759
HCVJoad {KIU/mL) 794x 786 15345= 1797 0.759
AST (TUL) 69 £ 47 44+ 12 0.5340
ALT (TU/L) 83239 70 =55 0.359
FPG tmg dly 96 £ 13 92 £3 0813
Triglyceride (ma/diy 12274 107 £ 57 0.614
HDU cholesterol tmg.dl 5ti20 65 & 17 4247
C D cholestersl img.di) 113 31 126015 RIREY
Platelet (10%mm’y 163247 1774523 0.701
HCV RNA (+/-) 4W 9/12 21 0.576
HCV RNA (+/-) 8W 3/18 2/1 0.099. 0.021
HCV RNA (+/-) 12W 0721 0/3 1.000
Period of daily 9/4/8 17171 0.925

adminisiration of IFN*

Zeoweek d-week B-week)

Data are number of patients (percentage) or meanEstandard deviation.

ALT. alanine aminotransferase; AST, aspartate aminotransterase: BMl, body
mass index; FPG, fasting plasma glucose: HCV, hepatitis C virus: IFN,
interferon:
*1FN-beta was given intravenously at a dose of 6 million units (MU) daily for
2-8 weeks. followed by three times a week for 16-22 weeks. Figure of 2, 4, and §
represents the (week) of daily administration of IFN-beta at the initial stage.
"Nonparametric procedures were employed for the analysis of background
features of the patients with SVR and without SVR, including the Mann-Whitney
U test, Fisher™ exact test, Kruskal wallis test.

Logistic regression analysis showed that SVR occurred when serum HCV RNA

at 8 week after the initiation of combination therapy was negative (hazard raiio:

40.0; 95% confidence interval =1.75-914.7%: p = 021

the termination of treatment. Clinical backgrounds of these
three cases with relapse of HCV RNA after the termination
of treatment are shown in Table 3. In case 1 and 2. the at-
tainment time of negativity of serum HCV RNA was 12
weeks after the initiation of treatment. In case 3, the adher-
ence of both drugs of FN-beta and ribavirin was less than
two-third compared to scheduled dose.

Discussion

We have described the efficacy of combination therapy of

IFN-beta and ribavirin in patients infected with HCV geno-
type 2a or 2b. The present study was limited to small size
with genotype 2 and HCV-load of =100 KIU/mL and
high virus load before combination therapy. SVR in the pa-
tients with genotype 2 treated with IFIN monotherapy for 24
weeks was about 80% in the group with a low virus load
and about 40-45% with high virus load (11). Thus, in the
present study, we assessed the efficacy of the patients with
genotype 2 and a high virus foad who showed low rate of
SVR. Moreover, 7 of 24 patients did not have a histological
examination of the liver within one year before combination
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Clinical Backgrounds of Patients with Nen-8VR
Case  AgelSex  gemsivpe HCV ASTIALT  response™  Adheremce (%)
R™NA (R} Y REV
i 53/ 2a 224 517104 [ AL T449%% 1606%
2 67/ 2b 5006 36/27 [N 2% 81%,
K1 S53/F 2 103 50/51 AR 8294 68%

Data are number of palients (percentage) ot mean Estandurd deviation.
ALT. alanine aminotransferase: AST, aspartate aminoransferase: HOV. 1
C virus: IFN interferon: RBY . sibavirin

*Regponse of HCV RNA means aitaininent Umie of negativity of serum HC

RNA afier the inination of combination thoraps

therapy. Auother imitation s that the present study was nal

a rapdomized conirolled siudy.

However. several lindings (rom the present study have di-
rect implications for combination therapy for chronic hepati-
tis € First, the present results suggest tha

in the future.

drop-out rate due to side effects in combination therapy of

TEN hens

. . -
Bav e reporicn thit

and pibavirin ix lows I the prc\km» study, we

stlects in
e,

e drop out rate due o side

andd ribavirin was N
P90

cotnbinaion sdy ol pesinierioren

S OUS Lo siter the mhanios of eaoment and T e

yeui (FS0 b il present study, none ol the patients discon
tnoed combinntion therapy becatse of THFN related adverse
evelils.,

Sccondly, out of 24 patients given the combination ther
rate is similar to that

apy. pationts had SVR. This SVR
of the Z4-week combination therapy of peginter(eron and

ribavirin reported previously (11 13).

Third, the patients with genofype 2 have the possibility of

BON-SVR i oa for 24-weeks when the attainment
e HOCV RNA

weeks afler the injtiation of combination therapy. This indi

regimen

of negalivity of serum is longer than 8

HOV RNA
negativity of serum HCV
24 weeks 1o obtain a high

cates that patients with delaved  undetectable

should he treated 1o contimie the
RNA for a prolonged period of >
rate of SVR.

JFN-beta should be given intravenously. The infravenous
injection is nol convenicnt for teatment compared 10 intra-

fouseular or subcutaneotus  injection. However, TEN-heta
related side offect e mitd andd Gow conipared 1o combing

R s vihoe v oFS P9 Moreover,

i fede

Hon therapy o alpha

PN et imednoe D meniad disordors are ¢ othan those in

duced by JEN alpha 230 Thuse FEM beie could be glven i
clderly patients ol 2063 gears hecawse of mild side of

feets (240,
IFN-heta and
safety and clficacy in chronic

I conclusion, the combination therapy of
ribavirin offers sulTicient

bepatits € patients with genotype 2 and a high virus load.
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