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Abstract

Background We investigated whether the administration
of maintenance doses of interferon prevented hepatocellu-
lar carcinoma (HCC) in patients with chronic hepatitis C.
Methods Study 1: A multicenter, retrospective, coopera-
tive study was carried out to determine whether long-
term administration of low-dose peginterferon alpha-2a

N. Izumi (<)) - Y. Asahina - M. Kurosaki
Department of Gastroenterology and Hepatology,
Musashino Red-Cross Hospital, Musashino, Japan
e-mail: nizumi @musashino.jrc.or.jp

G. Yamada
Department of Internal Medicine, Kawasaki Hospital
of Kawasaki Medical University, Okayama, Japan

T. Kawai
Department of Gastroenterology, Kanbara General Hospital,
Fuji, Japan

E. Kajiwara
Department of Gastroenterology, Shinnittetsu Yahata Memorial
Hospital, Kitakyushu, Japan

Y. Okamura
Department of Gastroenterology, Sano Kousei Hospital,
Kitakyushu, Japan

T. Takeuchi
Department of Gastroenterology, Notogawa Hospital,
Higashioumi, Japan

O. Yokosuka
Department of Gastroenterology and Hepatology, Chiba
University, Chiba, Japan

K. Kariyama

Department of Hepatology, Okayama Citizens’ Hospital,
Okayama, Japan

@ Springer

(PeglFNa-2a) prevented HCC development in patients with
chronic hepatitis C. In total, 594 chronic hepatitis C
patients without a history of HCC were enrolled and treated
with 90 pg PeglFNo-2a administered weekly or bi-weekly
for at least 1 year. Study 2: HCC developed in 16 of 99
additional patients without PegIlFN¢-2a treatment during
3.8 years of observation. A propensity-matched control
study was then carried out to compare the incidence of
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HCC between the 59 patients who received low-dose
PeglFNa-2a (PeglFNa-2a group) and 59 patients who did
not receive PeglFNo-2a treatment (control group), matched
for sex, age, platelet count, and total bilirubin levels.
Results  Study 1: HCC developed in 49 patients. The risk
of HCC was lower in patients with undetectable hepatitis C
virus RNA, <40 IU/L alanine aminotransferase (ALT), or
<10 ng/L alpha-fetoprotein (AFP) 24 weeks after the start
of therapy. Study 2: The incidence of HCC was signifi-
cantly lower in the PeglFNa-2a group than in the control
group.

Conclusions Low-dose and long-term maintenance
administration of PeglFNo-2a decreased the incidence of
HCC in patients with normalized ALT and AFP levels at
24 weeks compared with patients without normal ALT and
AFP levels.

Keywords Chronic hepatitis C - Hepatocellular
carcinoma - Peginterferon

Introduction

Hepatocellular carcinoma (HCC), the sixth most common
cancer worldwide, often develops because of long-term
hepatitis B or C virus infection [1, 2]. In particular, chronic
hepatitis C and hepatic cirrhosis increase the risk of HCC;
the annual incidence of tumor development in such patients
may be as high as 2-4 % [3-5]. The incidence of HCC
decreases in patients who achieve a sustained virological
response (SVR) to interferon (IFN) treatment, although the
incidence remains high in non-SVR patients [6-9]. A
detailed analysis of HCC development revealed that
chronic hepatitis C patients aged 65 years or more, espe-
cially those with advanced fibrosis of the liver, were at an
increased risk of developing HCC [10]. For patients
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65 years or older with advanced liver fibrosis, the dose of
ribavirin is often reduced or the agent is discontinued,
resulting in lower SVR rates in those with discontinuation
of ribavirin. Establishing an effective treatment strategy for
preventing the development of HCC is important for these
high-risk patients.

Factors related to the development of HCC have been
analyzed in patients who did not achieve an SVR even after
IFN treatment; advanced fibrosis of the liver and high
levels of serum alanine aminotransferase (ALT), and alpha-
fetoprotein (AFP) are risk factors for HCC development
[11, 12]. A randomized controlled trial was conducted in
Western countries to determine whether combined pegin-
terferon and ribavirin treatment with weekly administration
of 90 pg peginterferon alpha-2a (PegIlFNo-2a) could pre-
vent HCC in non-responders. A 3.5-year follow up showed
that administration of a maintenance dose of PeglFNa-2a
did not reduce tumor incidence in these patients [13].
However, after 8.5 years of observation, the incidence of
HCC was decreased among those in the PeglFNo-2a group
with cirrhosis [14]. Meanwhile, Bruix et al. [15] reported
that maintenance therapy with PegIFNa-2b did not prevent
HCC in chronic hepatitis C patients with cirrhosis. In
Japan, long-term low-dose administration of natural IFN
has been reported to decrease the incidence of HCC [16].
In light of these conflicting results, investigations should be
carried out in a large number of patients with chronic
hepatitis C to resolve the question of whether IFN treat-
ment prevents the development of HCC.

We carried out a multicenter retrospective cooperative
study of patients with chronic hepatitis C to determine
whether those treated with 90 pg PeglFNe-2a without
ribavirin had a reduced incidence of HCC compared with
those not treated with IFN.

Patients and methods

Study 1: analysis of risk factors for HCC in patients
treated with long-term low-dose-PegIFNa-2a

In total, at 21 hepatitis centers throughout Japan, 743
patients with hepatitis C who had received 90 pg of Peg-
IFNo-2a therapy weekly or bi-weekly for 1 year or more
without having received the full dose (180 pg) since
December 2003 were examined retrospectively for the
development of HCC. The end of enrollment in this study
was the end of December 2008 and the end of follow up
was the end of December 2010. Patients with a history of
HCC before the start of therapy and those with a therapy
period of less than 48 weeks were excluded, leaving 594
patients who had undergone long-term administration of
PeglFNa-2a for analysis. At the 21 centers involved in this
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study, 4,753 patients with chronic hepatitis C had been
treated; Peg-IFN and ribavirin combination treatment had
been administered to 3,877 patients, 743 patients had
received Peg-IFN alone, and 133 patients had not agreed to
receive IFN (a flow diagram of the enrollment of patients in
this study is shown in Fig. 1). In the patients with Peg-IFN
and ribavirin combination treatment, the SVR rate was
43.8 %; SVR was not achieved in 2,179 patients, and in
776 of these patients, the combination therapy was dis-
continued owing to adverse events or the patient’s choice.
Patients who failed to achieve an SVR were not included in
this study, because the incidence of HCC is known to be
reduced even in non-responders to IFN [17].

The backgrounds of the 594 patients studied are shown
in Table 1. Findings from the liver biopsies of the patients
were classified according to international standards [18].
Long-term PeglFNo-2a treatment is approved by the Jap-
anese Medical Insurance system. Written informed consent
was obtained from all patients prior to participation in this
study. The study design was approved by the regional
ethics committees of the 21 centers involved in this study,
including the Musashino Red Cross Hospital, in accor-
dance with the Helsinki Declaration. The 743 patients
treated with PeglFNo-2a alone were not indicated for Peg-
IFNa and ribavirin combination therapy because of anemia
or heart disease. The 133 patients who did not agree to
receive IFN served as the control group (see Fig. 1). A
large proportion of the 594 study patients had advanced
fibrosis of the liver and active inflammation. A dose of
90 pg PeglFNa-2a was administered to 512 and 82 patients
weekly and biweekly, respectively, according to the
patients’ wishes. There were no significant differences
between the weekly and biweekly groups in the patients’
background data (data not shown).

The median duration of follow up in the PeglFNa-2a
group was 1,273 days (range 228-2,768 days) and HCC
was observed in 49 of the 594 patients (Table 1). Pre-
treatment and on-treatment factors associated with the
development of HCC were analyzed by Student’s #-test, the
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Table 1 Background data of patients treated with PegIFNo-2a

(n = 594)

n = 594
Age (years) 61.7 £ 11.7
Sex (male/female) 258/336
BMI 232 + 3.3
Genotype (1/2) 443/151
Diagnosis (ASC/CH/LC) 4/460/130
History of excess alcohol consumption 118/376

(=60 g/day; yes/no)

Fibrosis (FO, 1, 2/F3, 4) 443/151
Inflammatory activity (AO, 1/A2, 3) 469/125
Diabetes mellitus (no/yes) 499/95
LDL cholesterol (mg/dL) 942 £ 31.1
Fasting blood sugar (mg/dL) 106.3 + 28.5
White blood cell count (/mm>) 4,360 + 1,470
Red blood cell count (x 10%pL) 423.8 £ 564
Hemoglobin (g/dL) 133+ 1.8
Platelet count (x10%/uL) 137 + 56
Albumin (g/dL) 40+ 0.5
Total bilirubin (mg/dL) 0.8 £ 0.6
AST (IU/L) 65.8 + 47.8
ALT (IU/L) 72.1 £ 68.0
Gamma-GTP (IU/L) 552 +51.3
Esophageal varices (no/yes) 344/31
Alpha fetoprotein (ng/L) 6.9 (4.2-13.8)
Once weekly or biweekly PeglFNex-2a 512:82
Baseline HCV RNA (KIU/mL) 1,024 (73-2,130)
Development of HCC (no/yes) 545/49

PegIFN pegylated interferon, BMI body mass index, ASC asymto-
tomatic carrier, CH chronic hepatitis, LC liver cirrhosis, LDL low-
density lipoprotein, AST aspartate aminotransferase, ALT alanine
aminotransferase, GTP guanosine triphosphate, HCV hepatitis C
virus, HCC hepatocellular carcinoma

Values are means =+ SD, with ranges in parentheses

Mann-Whitney U-test, and the ¥ test (Table 2). Inde-
pendent factors for the development of HCC were assessed
by multivariate analysis using logistic regression. The
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incidence of HCC was analyzed according to the ALT,
AFP, and hepatitis C virus (HCV) RNA levels 24 weeks after
the start of PegIlFNo-2a administration by using the Kaplan—
Meier method. The risk of HCC was analyzed, using the
Kaplan—-Meier method, only in the non-responders with
detectable HCV RNA during PegIFNo-2a administration by
dividing them according to the ALT and AFP levels 24 weeks
after the start of therapy. The incidence of HCC was com-
pared between the patients with ALT levels of <41 JU/L and
those with levels of >41 IU/L, and between patients with
serum AFP levels of <10 ng/l. and those with levels of
>10 ng/mL at 24 weeks after starting treatment, because at
most of the centers participating in the this study, the upper
normal range of serum ALT is set at 40 IU/L, and the most
significant difference in the incidence of HCC was observed
between the PeglFNa-2a and control group with the cut-off
serum ALT setat 41 IU/L and cutoff serum AFP setat 10 ng/
mL, 24 weeks after starting treatment. The HCV RNA level
was measured using the Amplicor Monitor method with a
lower detection limit of 50 IU/L (Roche Diagnostics, Tokyo,
Japan). A history of excess alcohol consumption was deter-
mined as >60 g alcohol per day in order to exclude alcoholic
liver disease.

An asymptomatic carrier was defined as a patient with a
serum ALT level within the normal range and minimal
inflammation or fibrosis in the biopsied tissues of the liver.
Chronic hepatitis was defined as mild-to-severe fibrosis of
the liver according to liver biopsy [18]. The diagnosis of
liver cirthosis was based on the results of histological
examination of the biopsied liver tissues.

Study 2: incidence of HCC in the PeglFNa-2a therapy
and non-administration (control) groups in comparison
with propensity-matched controls

Ninety-nine of the 133 chronic hepatitis C patients who had
not received IFN were examined as controls; patients in
this group received liver-protective agents such as glycyr-
rhizin or were untreated, and the group was observed for
more than 1 year. None of the individuals in the control
groups had received IFN alone or PegIFNa and ribavirin
combination treatment. They were treated for a median of
1,395 days (range 75-6,556 days). Fifty-nine of these
patients underwent liver biopsy before the treatment and
were considered the control group for the propensity-mat-
ched study. For the propensity-matched study, 59 patients
were selected from the PeglFNo-2a group according to
their age, sex, platelet count, and total bilirubin levels,
which had been identified as independent pretreatment risk
factors for the development of HCC in Study 1. The rates
of HCC were analyzed using the Kaplan-Meier method,
and the risk of HCC was analyzed particularly in patients
with advanced fibrosis of the liver (F3 and F4).

Table 2 Comparison of HCC and non-HCC patients with long-term
PeglFNa-2a administration (n = 594)

Patients with or without p value
development of HCC
With HCC Without HCC
(n = 49) (n = 545)
Pretreatment parameters
Age (years) 63.8 & 1.7 61.3 + 0.5 <0.05
Sex (male/female)  32/17 226/319 <0.01
BMI 24.0 £ 0.5 23.1+02 ns.
Genotype (1/2) 4716 397/148 n.s.
History of excess 11/38 107/338 n.s.
alcohol
consumption
(=60 g/day;
yes/no)
Fibrosis (FO, 1, 25124 418/127 <0.001
2/F3, 4)
Inflammatory 7/42 462/83 <0.001
activity
(A0, 1/A2, 3)
Diabetes mellitus 38/11 461/84 ns.
(nolyes)
LDL cholesterol 88.2 £ 9.0 94.7 £ 2.6 n.s.
(mg/dL)
‘White blood cell 4,355 + 210 4,360 & 64 .s.
count (/mm®)
Red blood cell 420.8 £+ 8.1 424.1 + 2.6 .s.
count (x10%/uL)
Hemoglobin (g/dL) 13.6 £ 0.3 13.3 £ 0.1 n.s.
Platelet count 106 £+ 8 140+ 2 <0.001
(x10*/uL)
Albumin (g/dL) 3.8+ 0.1 4.0 £ 0.1 <0.001
Total bilirubin 12 £0.1 08+ 0.1 <0.001
(mg/dL)
AST (IU/L) 78.1 £ 6.8 64.6 + 2.1 n.s.
ALT (U/L) 72.8 £ 9.7 720+ 29 n.s.
Gamma-GTP 68.7 £ 7.5 539 +23 n.s.
(IU/L)
Alpha fetoprotein 17.1 (4.4-36.8) 16.7 (4.1-23.1) n.s.
(ng/L)
Esophageal varices 29.0 % (9/31) 6.4 % (22/344) <0.01
On-treatment parameters
ALT (IU/L) 594 4+ 5.7 446 + 1.8 <0.05
Alpha fetoprotein 9.8 (4.6-17.4) 55 (3.7-11.1) <0.01
(ng/L)
HCV RNA level 236 (<0.5-2,210) 21 (<0.5-1,780) <0.05
(KIU/mL)

n.s. not significant

Statistical analysis

Categorical data were compared using the y* test or Fish-
er’s exact test. The distributions of continuous variables
were analyzed using Student’s r-test and the Mann—Whit-
ney U-test for two groups. Multivariate analysis was
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conducted using logistic regression. The cumulative inci-
dence curve was determined using the Kaplan-Meier
method and differences between groups were assessed by
the log-rank test. For all methods, the level of significance
was set at p < 0.05. Multivariate analysis of the risk of
HCC was carried out using the Cox proportional hazard
model. Statistical analyses were performed using the Sta-
tistical Package for the Social Sciences software version
11.0 (SPSS, Chicago, IL, USA). In Study 1, age, sex,
platelet count, and total bilirubin levels were identified as
independent factors for the development of HCC; there-
fore, these factors were selected for the propensity-matched
control study (Study 2) in which 59 patients from the
PeglFNa-2a group were included.

Results
Study 1

We analyzed the factors involved in the development of
HCC in patients who received 90 pg PeglFNo-2a weekly
or biweekly for more than a year. The incidence of HCC
did not differ significantly between the groups treated with
PeglFN«-2a weekly and biweekly (34 of 512 vs. 15 of 82,
respectively). As shown in Table 2, univariate analysis
revealed statistically significant differences in the pre-
treatment parameters including age, sex, fibrosis of the
liver, platelet count, albumin level, and total bilirubin,
between patients who developed HCC and those who did
not. Endoscopy was carried out in 375 patients, and
esophageal varices were noted in 31 of them. The inci-
dence of HCC was higher in patients with esophageal
varices than in those without varices [29.0 % (9 of 31) vs.
6.4 % (22 of 344)]. Assessment of on-treatment factors by
univariate analysis revealed statistically significant differ-
ences in serum ALT, AFP, and HCV RNA levels 24 weeks
after the start of PeglFNx-2a maintenance treatment (Table
2).

Multivariate analysis including pretreatment parameters
revealed that age, sex, fibrosis of the liver, platelet count,
and total bilirubin were independent risk factors for HCC
development (Table 3). Multivariate analysis including on-
treatment parameters identified ALT levels of >41 IU/L
and AFP levels of >10 ng/L. 24 weeks after the start of the
PeglFNo-2a therapy as independent risk factors for HCC
development (Table 3).

The incidence of HCC was significantly lower in patients
with ALT levels of <40 IU/L than in those with ALT levels
of >41 TU/L 24 weeks after the start of observation (Fig. 2).
The incidence of HCC was also significantly lower in patients
with AFP concentrations of <10 ng/mL at 24 weeks after the
start of observation than in those with AFP concentrations of

@ Springer

>10 ng/mL (Fig. 3). The dose of PegIlFNw-2a was reduced to
45 pg in 16 patients because of neutropenia and thrombo-
cytopenia. In addition, PegIlFNo-2a was discontinued in 18
patients because of adverse events, including depression (7
patients), interstitial pneumonitis (3 patients), thrombocyto-
penia (3 patients), neutropenia (1 patient), itching (1 patient),
and ascites (3 patients). No statistically significant differ-
ences were found between the patients with reduced dosage
or treatment interruption and those without treatment modi-
fications with respect to overall survival, HCC incidence,
ascites formation, variceal bleeding, hepatic encephalopathy,
and 2-point increases in the Child-Pugh score. No patients
underwent liver transplantation.

Table 3 Independent risk factors for HCC development in patients
treated with 90 pg PeglFNa-2a weekly or bi-weekly, evaluated by
multivariate analysis (logistic regression analysis)

Multivariate analysis

Odds 95 % p
ratio Confidence
interval (CI)

Age (years) (every 5 years) 2.24 1.76-9.33 <0.005
Sex (male/female) 3.16 1.56-10.7 <0.005
Fibrosis (F3, 4/F0, 1, 2) 1.69 1.18-5.2 <0.01
Platelet count (<120 x 10%/uL 324  1.44-27.6 <0.01

vs. =120 x 10°/uL)
Total bilirubin (mg/dL) 1.59 1.09-2.58 <0.05
ALT (at 24 weeks) (=41 vs. 2.49 1.51-8.28 <0.05

<40 TU/L)
AFP (at 24 weeks) (=10 vs. 3.78 1.92-11.8 <0.01

<10 ng/L)
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Fig. 2 Comparison of HCC rates in patients administered with
PeglFNw-2a (n = 594) with respect to alanine aminotransferase
(ALT) levels 24 weeks after the start of therapy. Black line patients
with ALT >41 IU/L in the first 24 weeks, gray line patients with
ALT <40 IU/L in the first 24 weeks
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Fig. 3 Comparison of HCC rates in patients administered PegIFNa-
2a (n = 594) with respect to alpha-fetoprotein (AFP) levels in the
first 24 weeks after the start of therapy. Black line patients with AFP
>10 ng/mL at 24 weeks, gray line patients with AFP <10 ng/mL at
24 weeks

Study 2

We compared the incidence of HCC between 59 patients in
the control group and the same number of patients in the
PeglFNa-2a group using the matched-pair test. The back-
grounds of the patients are shown in Table 4. The Peg-
IFNo-2a group had higher rates of advanced fibrosis (F3
and F4) and active inflammation (A2 and A3). No other
differences were found between the two groups, except for
the white blood cell count (Table 4).

Development of HCC was observed in 2 patients in the
PeglFN¢-2a group and 8 in the control group. The inci-
dence of HCC was compared between the two groups,
using the Kaplan—Meier method. The incidence of HCC in
the PeglFNa-2a group was significantly lower than that in
the control group (log-rank test, p = 0.0187; Fig. 4).
Among the patients with advanced fibrosis of the liver (F3
and F4), those in the PegIFNo-2a group had a lower inci-
dence of HCC than those in the control group. The inde-
pendent risk factors for the development of HCC were
analyzed using the stepwise Cox proportional hazard
model. Only PeglFNo-2a administration and age were
identified as independent risk factors for the development
of HCC (Table 5).

Discussion

The number of HCC cases resulting from HCV infection
continues to increase worldwide [19]. To date, IFN therapy
is the most effective preventive measure against HCC in
patients with chronic hepatitis C; furthermore, the

Table 4 Backgrounds of the patients in the propensity-matched
control study (PegIlFNa-2a group, n = 59; control group, n = 59)

PeglFNo-2a Control group  p value
group (n = 59)
(n =159)
Age (years) 60.5 + 13.0 63.3 £ 10.5 n.s.
Gender (male/female) 24/35 25/34 n.s.
BMI 229 + 3.6 229 £34 n.s.
Genotype (1/2) 49/10 46/13 ns.
History of excess alcohol 10/49 4/55 n.s.
consumption (60 g/day;
yes/no)
Fibrosis (FO, I, 2/F3, 4) 37122 43/16 <0.05
Development of HCC 171 177 n.s.
(FO-2/F3, 4)
Inflammatory activity 19/40 30/29 <0.05
(A0,1/A2, 3)
Diabetes mellitus (no/yes) 5712 56/3 n.s.
LDL cholesterol (mg/dL) 953 £ 23.8 117.0 £ 4.2 n.s.
White blood cell 4,260 £ 1,239 5,193 +£ 2,078 <0.05
count (/mm®)
Red blood cell count 430 &+ 57.8 441 449 n.s.
(x107%/uL)
Hemoglobin (g/dL) 13.6 £ 1.5 13.6 £ 1.9 n.s.
Platelet count (x107%/uL) 145 + 5.7 15.8 £5.7 n.s.
Albumin (g/dL) 4.1 +0.5 41+04 n.s.
Total bilirubin (mg/dL) 0.7 £ 0.5 0.9 0.7 n.s.
AST (IU/L) 583 £ 47.7 49.7 + 26.6 n.s.
ALT (IU/L) 63.6 £ 68.7 58.0 £ 392 n.s.
Gamma-GTP (IU/L) 783 £ 81.3 553 £ 75.1 n.s.
Baseline alpha-fetoprotein 7.2 (4.3-14.2) 7.7 (3.9-13.8) ns.
(AFP) (ng/L)
Baseline HCV RNA level 1,230 1,024 n.s.
(24-3,870) (38-3,110)

(KIU/mL)

incidence of HCC is reduced in patients who achieve an
SVR to IFN [6-9] Therefore, achieving an SVR is the most
effective approach for reducing the risk of developing
HCC. In Japan, the incidence of HCC is elevated in older
patients with hepatitis C. Corroborating this finding, the
results of a Japanese study show a higher risk of HCC in
patients aged 65 years and more [10]. Therefore, preven-
tion of HCC in aged patients is an important challenge.
In the present multicenter, cooperative, retrospective
study conducted in Japan, the incidence of HCC was
reduced in patients who received 90 pg PeglFNo-2a
weekly or biweekly and had AFP values of <10 ng/ml and
ALT values of <40 IU/L 24 weeks after the start of the
treatment. The results of the matched case—control study of
the PeglFNo-2a group and the non-IFN control group show
that the incidence of HCC was significantly lower in the
PegIFNw-2a group than in the control group, especially in
patients with advanced fibrosis of the liver (F3 and F4).
However, there could have been a selection bias between

52_) Springer
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Fig. 4 Comparison of HCC rates between the long-term PegIlFNo-2a
administration group (1 =159) and non-administration group
(n =59) in the propensity-matched control study (Kaplan-Meier
log-rank test, p = 0.019)

Table 5 Risk factors for HCC in the propensity-matched control
study (Cox proportional hazard model)

Variables Risk 95 % CI p value
ratio

PegIFN versus control 0.17 0.03-0.75  <0.05
Age (every 1 year) 1.12 1.02-1.25  <0.05
Fibrosis (F3, 4 vs. FO, 1, 2) 1.70 0.75-4.16  n.s.
Platelet count (every 10 x 10%/uL) 0.89 0.73-1.09 ns.
Albumin (every 1.0 g/dL) 0.80 0.10-6.68  n.s.
On-treatment AFP (<10 vs. 4.07 0.59-40.12 ns.

>10 ng/L)

the PeglFNw-2a group and the control group (patients who
did not agree to receive IFN treatment), because this was a
retrospective and non-randomized study. However, con-
cordant with the findings of the HALT-C study [14], the
present results show that PegIFN«-2a inhibits the devel-
opment of HCC in patients with advanced fibrosis of the
liver.

Recent studies show that polymorphisms in the host
IL28B gene are important factors in the response to Peg-
IFNo and ribavirin combination therapy [20, 21]. However,
the mechanism of IL28B involvement in the response to
PegIFN¢ and ribavirin has not been elucidated completely.
A recent report has shown that IL28B is a significant factor
in the development of HCC as well as in the response to
IEN therapy [22]. Further studies are warranted to analyze
the relationship between IL28B and inhibition of the
development of HCC by PegIFNa in chronic hepatitis C.

Risk factors for the development of HCC have been
discussed previously. Increased intrahepatic fat is involved
in the development of HCC in chronic hepatitis C patients
[23, 24]. In addition, diabetes-associated fat disorder [25,
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26], hepatic iron overload [27], advanced fibrosis, older
age, and fatty deposits in the liver are risk factors for HCC
development [4]. Therefore, it is important to establish
strategies to mitigate these risk factors to prevent the
development of HCC and thus improve the outcomes of
hepatitis C patients.

IFN therapy after HCC treatment is reported to inhibit
the recurrence of tumors [28, 29], and a meta-analysis has
revealed a trend toward inhibition of the recurrence of
HCC [30, 31]. The prevention of HCC is an important issue
that needs to be addressed to improve the survival of
chronic hepatitis C patients. The findings of the present
study and the HALT-C trial [14] indicate the effectiveness
of long-term administration of maintenance IFN for pre-
venting the development of HCC in chronic hepatitis C
patients without an SVR. Improvement in ALT levels is
also known to be an important predictor for the prevention
of HCC [32]. A low AFP value during IFN administration
is also recognized as a significant indicator of a lower risk
of HCC [33, 34]. Recently, Osaki et al. [35] reported that a
decrease of serum AFP during treatment with IFN was
associated with a reduced incidence of HCC. Taking these
findings and our own together, we conclude that mainte-
nance administration of low-dose PeglFNo-2a weekly or
biweekly to non-SVR patients with chronic hepatitis C
decreases the incidence of HCC, especially in patients
whose seram ALT and AFP levels are within the normal
range 24 weeks after the start of treatment. The preventive
effects of IFN against the development of HCC without
elimination of the virus may be associated with its anti-
carcinogenic effects [16, 35]; however, the precise mech-
anism should be investigated.

The limitations of the present study are that it is retro-
spective and multicentric; therefore, potentially there may
have been a selection bias. However, the reduction of the
rate of development of HCC by maintenance administra-
tion of PeglFNw-2a in the patients in whom serum ALT
and AFP levels were within the normal ranges 24 weeks
after the start of treatment may be attributable to the
anticarcinogenic effects of IFN without elimination of the
virus.

Conclusion

The incidence of HCC was lower in non-SVR patients with
chronic hepatitis C who were administered with mainte-
nance low-dose PeglFNu-2a; especially in those whose
serum ALT and AFP levels were within the normal ranges
24 weeks after the start of treatment.
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Table 1 Baseline characteristics of the patients.

Patients for safety Patients for efficacy

assessment assessment
(n=310) (n = 283)

Age (vears) 58.8+9.3 589901
Gender (male/female) 133/177 119/16%
History of IFN treatment {(no/yes) 1817129 169/119
Response of prior treatment 41/52 41/44
{relapse/non-response)
BMI (kg/m? 233+34 233%=33
White blood cell count {(/pL) 4999 + 1554 4979 +1503
Neutrophil count (/uL) 2609 = 1084 2599 £1073
Hemoglobin (g/dL) 13715 13715
Platelet count (x 104/uL) 162+49 16.1=47
ALT IU/L) 685755 636757
v-GTP (U/L) 61.0*713 604712
Total cholesterol (mg/dL) 172.2+329 1724329
LDL cholesterol (mg/dL) 995259 1009 =251
Triglyceride (mg/dL) 106.1 £51.2 10569 +512
AFP {ng/mL) 93x139 93139
HCV-RNA (Log IU/mL) 6408 63+08
Histological grading (A0/A1/A2/A3) 3/84/95/19 3/79/90/19-
Histological staging (FO/F1/F2/F3/F4) 7/85/62/40/11 7/80/61/37/10

#5, ERESLBICTO% L LD SVR HAE LI,
MEIEIRD Sy, —F, 138HBEIZ HCV-
RNA BHALDE S hi-flicB v i, EERSOFH
ERES LD HEWSVRENEL R, HiC 258D
DEEALBNIB W T, BERS TIE 1 Ho SVR 18
Shdrolz. LA L, 37TEBMBICEELLZFIT
i EERS LTH SVR & o flid 1 BD d oz

OBER SN BT 5 ERF, 5 SVR % (Fig. 4

BTl SVR BIZHEERET LD - 720% 60 L
ETIT 60 ARG L D LA EIC SVR BoEA 572 (459%
vs.637%). FEEHETR ST S &, 60 ML oL ED
SVR A 426% L BLBEETH - 72

OERZS5HIZBT B SVR 1 & non-SVR #1 ® LBk

(BZEB M) (Table 3)

EEMORET IR, £, BML MbMEE, £a1
ZF U — v L REHN HCV-RNA BICE B HED
Roh, imERBEORTICBV T, HCV-RNA B
{LREEE, WA EAH & PEG-IFNo-2a 3 £ OFRBV @ adher-
ence ICEELRETRO-.

OEERGENIB T SYR EH ST 5 BT OB

(ZEEMEN) (Table 4)
HEBRITICTEE CHoREALODWITSEER

FEAT-7FE BENORTICBOTE, FH1E
WZ &, BMIAEWS &, 8L A5 0—VHE D
&, HCV-RNA BH 7222 &, A3 LT SVR KH
L Cwi ThLIRERBEORFEMAS L,
EVR TH A Z LAME—D SVRICEETAERTF LT
4 BEEBERRERSLUBREBEPRLEE

OEEES (IS OFEBER (Tabled)

HEERIT 213 BI68.7%) 15RD, MARTAEIL 658
BThol. HEEZOPTIIEEL LU THER
EA207% EBLE o7

@I Ekik A HEIBE (grade 538) (Table 6)

3IZEH TR SN TIC grade 1 BLEDRDDE
Hh, grade 3 PO MBREAL, GFRERT587%. ML
IET55%, NEFTEYT51% Thoi.

@FkEL ZORR

44 SERF T ORI FE 43 §1 (139%) T - 7275,
FOILHEEERIZL BRI 4 BE5%)TH- 7.
FRpSo R BB, &gk 15 6, BROEHE
36, BBBEERE@RET, 2911 HTH- -

z E
AMBEIZAFOR T HCV ¥+ U 7B LUWHE
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Table 2 Comparison of patient characteristics between standard and extended treatment dura-
tion in cases with early virological response.
Standard treatment Extended treatment
duration duration P-value
{n=111) {n=230)
Age (years) 570+95 617+72 0.0139*
<60/ >60 59/52 9/21 0.0243**
Gender
male/female 52/59 11/19 0.3197%*
History of IFN treatment
initial treatment/retreatment 71/40 11/19 0.0072%*
Response of prior treatment
relapse/non-response 21/6 10/ 4 0.0502%*
BMI (kg/m? 224%27 243+37 0.0028*
Neutrophil count {/nL) 2739910874 26026+ 1275.2 0.5764*
Hemoglobin (g/dL) 139x14 137x14 0.5269*
Platelet count {X 10*/uL) 172247 146x42 (.0058*
ALT (IU/L) 71.7+1056 504+ 36.6 0.2800*
¥GTP (1U/L) 533695 540+996 0.9669*
Total cholesterol (mg/dL) 1777284 176.2+384.2 0.8300*
LDL cholesterol (mg/dL) 12211448 93.7+309 0.5623*
Triglyceride (mg/dL) 976504 1196720 0.0890*
HCV-RNA (Log TU/mL) 6307 61+13 04188*
5.0-59/6.0-69>/70 29/62/16 5/18/3 0.2645% *
Histological grading
AQ-A1/A2-A3 31/45 9/9 0.7267*%*
Histological staging
F0-2/F34 64/12 14/5 05188**
Timing of HCV-RNA undetectable
< Week 4/Week 5-8/Week 9-12 36/40/35 4/8/18 0.0127%*
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Fig. 2 Virological response rates at each point during PEG-IFNa-2a+RBV
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Mean +SD *t-test, * *Chi-square test
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Fig. 3 Sustained virolegical response rates in patients with standard and
- extended treatment duration stratified by the time at which serum HCV-

RNA became undetectable.
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Fig. 4 - Sustained virological response rates according to age and gender.
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FEOTHEDO VDY B [real world] 12513 5 EH
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Table 3 Comparison of patients characteristics between SVR and Non-SVR groups.

Non-SVR SVR

(n=36) (n=109 Fvalue

Age (years) 60.0+10.0 568 +94 0.0254*

<60/ >60 33/53 58/45 0.0140**
Gender

male/female 38/48 52/51 0.3879**
History of IFN treatment

initial treatment/retreatment 50/25 67/23 0.3301**
Response of prior treatment

relapse/non-response 10/15 15/8 0.0806* *
BMI (kg/m? 234+37 22428 0.0297*

<25/>25 61/23 84/19 0.1453%*
White blood cell count (/nL) 4920 £ 161 5093 =147 0.4283*
Neutrophil count (/L) 2492 990 2696 = 1104 0.2062*
Hemoglobin {g/dL) 13715 140x15 0.1391*
Platelet count (X 104/uL) 15246 17147 0.0066*
ALT (IU/L) 68.1 £54.3 7583 +109.7 0.5505*
vGTP (IU/L} 673712 580=709 0.3920*
Total cholesterol (mg/dL) 1685 =345 1788 +2838 0.0469*
LDL cholesterol (mg/dL) 99.7+249 104.8+246 0.3108*
Triglyceride (mg/dL) 1110533 98.2+46.7 0.1277*
HCV-RNA (Log IU/mL) 6506 62+08 0.0209*
50-59/6.06.9/>70 13/53/18 30/53/16 0.0854* *
Histological grading

A0-A1/A2-A3 24/35 28/42 0.9377+*
Histological staging

FO-2/¥3-4 44/16 59/11 0.1249%*
Timing of HCV-RNA undetectable

< Week 4/Week 8-12/>Week 13 16/11/23 69/27/7 <0.0001**
Treatment duration (weeks)

<Week 44/ > Week 44-52 36/50 7/96 <0.0001**
PEG-IFNo-2a Adherence

<60%/60-80%/ >80% 30/16/33 12/9/82 <0.0001**
Ribavirin Adherence

<60%/60-80%/ >80% 27/24/27 17/18/66 <0.0001%*

BWTEERSOENELD Y, EROT7T 727
ETBOLNTVAREREEKTHo . Lo THRED
[EEBBMEST A FTA4 VTRENTOHEERSD
¥ (L, TagMan PCR 2 H W2 BEIIBWTH R Y
BHDTHAHI LIS NI
KIEESDRICEETARTCBALTE, ZhET
A L ZABEFE LT HCV-RNA B, 2 7480 70
FOOFT7I/BMERY, NSHA #Ho ISDR £EY,
IRRDRZEEY, FFEME T & LTES, %, IL28B
BROBZTFEIDD, L, 1 v A P,
EHHBEEF & LT PEGIFN % 721% RBV @ adherence,
ERRE L EFRE SN THAY, K CREERS

Mean =SD *t-test, * *Chi-square test

PIOBRELFEEL TR o iz, BRESHO
ATHEHRICESTOIRFERITLTAL L, R
BMORTFE L TkER, BML B2 L X7 -, HCV-
RNA BV EELZRF CThHhor IL28B RV 4 VALR
OREHF A CERBEBIS L Lo ThRRWD, —
BEERICB W TIE 48 B OEEEREOMETFRE LT
ChoDRFIEEICRZLIDEELZ 5N D. BMI
RAVATE— Vi EWEERICAHATRZEFICHEL
T, BN ANEORFEVLETHASH. TIRHE
THHOMI oL, BB 5 EES
BERAQBBEIBENTVE. BPFEOSH IR
A NAERRASFY v BT ED IFN EHEE
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Table 4 Multivariate analysis for the factors associated with sustained virological response {in cases with standard

treatment duration).

Before start of therapy All
Factors
Odds g5 c1 Pvave 0395 o5%CI Pvalue
Age every 10 years of age 0600 0.386-0896 0.0168 0580 0.270-1.178 0.1473
BMI every 5 kg/m? 0487 02520915 0.0280 0637 0213-1.848 0.4069
Total cholesterol every 20 mg/dL 1279 1011-1635 00435 1.349  0.940-1.987 0.1123
Platelet count every 20000/uL 1105 0949-1296 0.2038 0918 0716-1.178 0.4946
HCV-RNA every 1 log IU/mL 0535 03050887 0.0205 0555 0.236-1.195 0.1521
EVR — - — 24651 6.709-125.888 <0.0001
Treatment duration every 4 weeks — — — 1189 0.819.1.772 0.3738
PEG-IFNo-2a _ . _
Adherence every 20% 1803 0.817-4.047 0.1433
Ribavirin
Adherence every 20% — - — 0991 0524-1851 0.9762
EVR: early virological response
Table 5 Adverse events (except for cytopenia)
System Organ Class’ n (%)

General disorders and administration site conditions 50 {16.1%)

Skin and subcutaneous tissue disorders 92 (29.7%)

Psychiatric disorders 27 ( 8.7%j)

Gastrointestinal disorders 30 ¢ 9.7%)

Musculoskeletal and connective tissue disorders 9 ( 2.9%;

Respiratory, thoracic and mediastinal disorders 8 { 26%)

Metabolism and nutrition disorders 14 ( 45%)

Eye disorders 6{ 1.9%)

Renal and urinary disorders 6 { 1.9%j)

Vascular disorders 2 ( 0.6%)

Hepatobiliary disorders 8 ( 2.6%)

Number of patients for safety assessment: 310
Number of patients with at least one adverse event: 213

Number of adverse events: 658
1t is reference about MedDRA.

HAAFEHEL TV 5B L OWEFH DY, Th b OEFIN
LTTF 77 VELREDHRRTA N AERZ LD LS
KERBLTWPbSBROEELRETH 5.
BEBARORFEMACTENT S L, SVRICES
TAHERFE L CEENETETRTEETIERLRY
EVR ORIZEREND T L2 6, IHEIC PEGIFNa-
2a+RBV MEOHRFHEH EVMEATILY, B
ERIZIZIRED response A TH S HEHwHE§ 5
response-guided therapy 25X WD Tld vk E2 5.
LA»L, T§TIZHED [real world] Tid EVR 2%
Loz, EVRTH-TH 8#EE HCV-RNA

PHEO SR TELREGERIIC BT T2 BF O
EERES N —BEIITONAL LIk THBY, B
FeCHE S NICERSRERERTEH < T 48 BB
BICRELAEFEEZZINER S 2. E61,
EVR T Y 2030 ERES S N2Blo R ICERE PR
HALERHIFZ S ETNTE Y (Table 2), FFFFEOE
BEBBILBUTABINIZEIN O DEFAZEBEALTVS
ZEPD, EREICEHOLBHECENMERMS
Lo ToNA T ADTEIET B Z LD RHEICE L LEYH 5.
HFEESICEHL TR, BERBEREOLOLFEEREC
KERL, BHERIC L B IERLEL, RGEI—&
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Table 6 Iacidence of cytopenia: grade classification

Factor Grade classification Number of events (%)

Neutropenia Grade 1 29 ( 9.4%)
Grade 2 87 (28.1%)

Grade 3 161 (51.9%)

Grade 4 21 { 6.8%)

Total 298 (96.1%)

Thrombocytopenia Grade 1 203 (65.5%)
Grade 2 88 (28.4%)

Grade 3 17 { 55%)

Grade 4 0 ( 0.0%)

Total 308 (99.4%)

Anemia Grade 1 131 (42.3%)
Grade 2 162 (52.3%)

Grade 3 15 ( 4.8%)

Grade 4 1( 0.3%)

Total 309 (99.7%)

Number of patients for safety assessment: 310

BRICBWTHEMEDOTTELALEHL TITAKE,
TEIITZBDEHEBETHE L PHEBTE

A, C BIRFROEHITES: 7 A VAR T 5 DAA
BANDOBEIMEL, 518 DAA W X BEENRLE B
ETFEENTVE, §TERRTE 777 —EHE
EThr77 7 VENVORERETREE LD, 18, &
7 AN ZO#EEY C BUBIERF IO LTI, PEGIFN +
RBVIZF I 7 VENEPRET S 3 RIBENE— IR E
SNTw3® Lo LESED C HFRER ISR
TWAHERBFDH Y, BAED DAA CEIHEHTE 2, ¥
THERMAL O DAA BHIPHHCTELFTHRTRY, &
W) BEVHEEMIILLSAFETS. Z0LIh
FREZETH &, Bk CREBENATH > TH PEG
IFNo-2a + RBV SHE TR S 50% LA LD SVR E9E
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DHBOEBEHEIKEWEEZ LN,
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B E B TSR duR i, ERERY L5 -5k LA
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Efficacy and safety of pegylated interferona-2a plus ribavirin treatment
in refractory chronic hepatitis C patients
—a multi-center study in Kyushu—

Toshihiko Mizuta”*, Kunio Fujisaki®, Eiji Kajiwara®, Kazuhiro Sugi®, Kazuhiko Nakao”, Hiroshi Watanabe®,
Kazufumi Dohmen?, Shigetoshi Fujiyama®, Masashi Higashi®, Toshihiro Maruyama'’, Michio Sata',
Jun Hayashi®®, Shotaro Sakisaka™, Yutaka Sasaki', Hiroshi Yatsuhashi®®, Masaru Harada'?,
Hiromi Ishibashi”, Makoto Oketani'®, Hirohito Tsubouchi®

We examined the efficacy and safety of peginterferon (PEG-IFN) alfa-2a plus ribavirin (RBV) therapy for
chronic hepatitis C {CHC) patients with genotype 1 and high viral load by multi-center (73 institutions) study in
Kyushu and totally 320 patients were enrolled. The sustained virological response (SVR) rates were 53.1% and
59.6% in intention-to-treat and per protocol set analysis, respectively. Treatment prolongation over 48 weeks
was more effective in cases which serum HCV-RNA became negative between 13 and 36 weeks after start of
therapy. Multivariate analysis for baseline characteristics revealed that age, BML total cholesterol and viral load
were significantly associated with SVR. However, when added on-treatment factors, early virological response
was the only factor associated with SVR. Discontinuation of treatment due to adverse events was no more than
45%. In conclusion, PEG-IFN alfa-2a plus RBV treatment to refractory CHC patients is a well tolerated and can
achieve over 50% of SVR.

Key words: refractory chronic hepatitis C pegylated interferon o-2a plus ribavirin treatment

anti-viral effect multi-center study Kyushu region
Kanzo 2013; 54: 266—276
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