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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 treatinent (yes/no/ 459/688/333
unknown)

Diabetes (yes/no/unknown) 44/480/956

Hypertension (yes/nofunknown)  105/417/958

Ongoing alcohol use (yes/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 (TU/L) 63 (8.4-910)

Platelets (x10*/pL) 16.6 (4.3-47.7)

Viral load (KIU/mL) 1900 (100-5100)

Data expressed as median (range}. HCC, hepatocellular
carcinoma; ALT, alanine aminotransferase; IFN, interferon.
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received IFN. Whereas, multivariate logistic regression
analysis revealed that older age (<55/255 years), degree
of progression of hepatic fibrosis (FO-1/2~4}, low plate-
let count (216/<16x10%uL), and high viral load
{<1900/21900 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 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 KIiU}/mL; P < 0.0001)
and lower platelet count (median, 16.5 vs 17.3 x 10%/
pL; 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,
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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 <55/255 years 0414
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 ireatment 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=05619) 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
YVR RATE WITH standard 48-week treatment in
this study was 44.9%, roughly equal to the 45%
reported in previous clinical 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 dinical and virological characteristics between groups receiving pegylated interferon « 2b + ribavirin
therapy for 48 and 72 weeks among patients showing late virological response

Sex (male/female)

Age {years)

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

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

ALT (IU/L)

Platelets (x10*/uL)

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, 2Janine aminotransferase; HCC, hepatoceliular carcinoma; IFN, interferon.
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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
255 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 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 femnale 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-IFN 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 a complex way to reduce the efficacy of this
therapy.’% In fact, the incidence of nomn-alcoholic
fatty liver disease {NAFLD) among elderly Asians was
reported higher in women as compared with that in
men.*%8 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 to 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 continuation or
discontinuation of treatment in western countries.
Recently, however, EVR was divided into complete EVR
(HCV RNA <50 IU/mL at week 12} and partial EVR (>2
log drop in HCV RNA but still detectable [>50 IU/mLj).
Fried et al.’® and Berg et al.’® reported 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. [n
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 U/
mL) by week 24. To minimize the influence of treatment
discontinuation, only patients who completed the stan-
dard duraiion 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 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 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 eiderly fernale patients, a2 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
women 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.
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CONCLUSIONS

ATIENTS WITH CHCV genotype 1 infeciion 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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APPENDIX |

N ADDITION TO the study authors, the investigators

in the PEG-IFN and Ribavirin, Find Evidence of
Chronic Hepatitis C Therapy in Tokyo {(PERFECT) Study
Group included: Hiroyasu Adachi, Department of Inter-
nal Medicine, Tobu Chiki Hospital; Yoshio Aizawa,
Department of Internal Medicine, The Jikei University
School of Medicine, Aoto Hospital; Masatoshi Aka-
matsu, Department of Gastroenterology, JR Tokyo
General Hospital; Masahiro Arai, Department of Gastro-
enterology, Toshiba General Hospital; Yasuhiro
Asahina, Department of Gastroenterology and Hepatol-
ogy, Musashino Red Cross Hospital; Yoshimichi
Chuuganji, Deparunent of Gastroenterology, Tokyo
Metropolitan Bokutoh Hospital; Yoshiyuki Fujita,
Department of Gastroenterology, St. Luke’s Interna-
tional Hospital; Yukiya Hakozaki, Department of Inter-
nal Medicine, Self-Defence Forces Central Hospital;
Naoaki Hashimoto, Department of Gastroenterology,
Tokyo Teishin Hospital; Katsuya Hattori, Department
of Gastroenterology, Kohsei Chuo General Hospital;
Seishu Hayashi, Division of Hepatology, Tokyo Metro-
politan Komagome Hospital; Masanori Hirano, Depart-
ment of Gastroenterology Tokyo Metropolitan Police
Hospital; Keiichi Hirata, National Hospital Organiza-
tion Disaster Medical Center; Department of Gastroen-
terology; Yuuichi Hirose, Department of Internal
Medicine, Yamanashi Prefectural Central Hospital;
Toshiya Horibe, International University of Health &
Welfare Mita Hospital, Gastroenterology Center; Kazu-
hiko Hosoda, Department of Gastroenterology and
Hepatology Yamanashi Hospital of Sodal Insurance;
Hiroaki Igarashi, Department of Gastroenterology,
Kawakita General Hospital; Yoshida Ikuma, Depart-
ment of Internal Medicine, Kasai Cardiology & Neuro-
surgery Hospital; Tetsuya Irie, Department of Internal
Medicine, Nakano General Hospital; Koji Ishii, Division
of Gastroenterology and Hepatology, Department of
Internal Medicine, Toho University School of Medicine;
Takayoshi Ito, Department of Gastroenterology, Depart-
ment of Medicine, Showa University School of Medi-
cine; Naohiro Kawamura, The Third Department of
Internal Medicine, Kyorin University School of Medi-
cine; Tateo Kawase, Department of Gastroenterology,
Kanto Central Hospital of the Mutual Aid Association of
Public School Teachers; Hirokazu Komeichi, Depart-
ment of Internal Medicinte, Division of Cardiology,
Hepatology, Geriatrics and Integrated Medicine,
Nippon Medical School; Sadanori Kubo, Department of
Internal Medicine, Showa University Toyosu Hospital;
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Nachiko Masaki, Division of Gastroenterology, Interna-
tional Medical Center of Japan, Toyama Hospital;
Akihisa Miyazaki, Department of Gastroenterology,
juntendo University Nerima Hospital; Mitsuhiko
Moriyama, Division of Gastroenterology and Hepatol-
ogy, Department of Medicine, Nihon University of
School of Medicine; Naoya Murashima, Department of
Gastroenterology, Mishuku Hospital; Hikaru Nagahara,
Department of Gastroenterology, Aoyama Hospital
Tokyo Women's Medical University; Hisato Nakajima,
Department of Gastroenterology and Hepatology, Jikei
Univessity School of Medicine Daisan Hospital; Ikuo
Nakamura, Department of Gastroenterology, Tokyo
Medical Univsrsity; Ryo Nakata, Department of Gastro-
enterology, Japanese Red Cross Medical Center;
Katsuhisa Nakatsuka, Division of Gastroenterology,
Department of Internal Medicine Nippon Medical
School; Yasuhiro Nishizaki, Department of Gastroenter-
ology, Tokai Univsmsity Tokyo Hospital; Osamu
Noguchi, Division of Gastroenterology and Hepatology,
Ome Municipal General Hospital; Toshihiko Nouchi,
Department of Gastroenterology, Showa General Hos-
pital; Yuki Ogura, Department of Medicine, Tokyo Met-
ropolitan Fuchu Hospital; Masanaru Ozawa, Yoshikawa
Hospital; Shigehiko Sainokami, Fussa Hospital; Naoya
Sakamoto, Department of Gastroenterology and Hepa-
wlogy, Tokyo Medical and Dental University; Minoru
Sakamoto, Department of Internal Medicine, Faculty of
Medicine, University of Yamanashi; Mina Sasaki,
Department of Gastroenterology, Tokyo Metropolitan
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nal Medicine, Tokyo Kosei Nenkin Hospital; Koichi
Shiraishi, Division of Gastroenterology and Hepatology,
Tokai University Hachioji Hospital; Satoko Suzuki,
Department of Gastroenterology, Juntendo University
School of Medicine; Tomohiko Suzuki, Department of
Internal Medicine, Tokyo Metropolitan Health and
Medical Treatment Corporation Ohkubo Hospital;
Pumitaka Suzuki, Department of Hepatology, Torano-
mon Hospital; Kazumi Tagawa, Department of Gastro-
enterology, Mitsui Memorial Hospital; Ichiro Takagi,
Division of Gastroenterology and Hepatology, Depeart-
ment of Internal Medicine, Jikei University School of
Medicine; Seiichirou Takahashi, Department of Internal
Medecine, Fujiyoshida Municipal Medical Center;
Atsushi Tanaka, Department of Medicine, Teikyo Uni-
versity School of Medicine; Takuma Teratani, Depart-
ment of Gastroenterology, Kanto Medical Center NTT
EC; Katsutoshi Tokushige, Department of Medicine and
Gastroenterology, Tokyo Women's Medical University;
Masahiko Tomimatsu, Department of Medicine, Tekyo
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Women's Medical University Medical Center East;
Shigeki Tsukada, Department of Gastroenterology, Jun-
tendo Tokyo Koto Geriattic Medical Center; Hiroyuki
Watanabe; Department of Gastroenterology, Yamanashi
Red Cross Hospital; Michiyasu Yagura, Department
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Tokyo National Hospital; Haruki Yamada, Department
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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 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 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 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
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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 at least 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
1.4 (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 Ist 2nd 2nd
No. years U1 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
EVRor 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,
thisis 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.

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

The aim of this study was o evaluae the cfficacy of combination therapy of natural human
2 and high virus

Objective
interferon-beta and ribavirin in patients infected with hepatitis ¢ virus (HCV) genotype
load.

Methods Inclusion criteria were HCV-genotype 2, serum HCV RNA level of 2 100 KIU/mL belore combi-
nation therapy. A total of 24 were enrolled in this retrospective cohort study. The treatment period of combi-

nation therapy was 24 weeks.,
Results  Of the 24 study patienis. no patient <topped the remment duce fo treatment refated adverse evenis,
Fhe dose ol drugs were reduced in 8 patients. Twenty-one ot 23 paticats (87.5% ) bad sustained virologics
respoiise (SVR) hy the intention 1o real analysis. The rate of negative HOV RNA a0 8 week after the initia
Hon of freatment was 1821 (86% ) in patienls with SYR and 13 (33% in patients with non-SVR. Logistic

regression analysis showed that SVR occurred when serum HCV RNA al 8 week after the initiation of com-

hination therapy was negative thazard ratio: 40.0; 95% confidence interval=1.75-914.78: p=0.021)

Conclusion  The combination therapy of IFN-beta
chronic bepaiitis C patients with genotype 2 and high

and ribavirin offers sullicient safely and cfficacy in
virus load.

Key words: chronic hepatitis C, natural interferon-beta, ribavirin, HCV genotype 2

(Inter Med 49: 965-970, 2010)
(DOI: 10.216%/internalmedicine.49.3299)

Introduction

Current evidence indicates that combination therapy of
peginterferon and ribavirin for hepatitis C virus (HCV) ix
associated with a higher rate ol sustained virological re-
sponse (SVRj compared with interferon (IFN) alone (1-10).
SVR in the paticnts with HCV gepotype 2 treated with JFN
monotherapy for 24 weeks was about 80% in group of Jow
virus load and about 40-45% in high virus Joad (1), How.
ever. it has been reported thai the SVR rate was about 80-
2 and bigh virus load (reated

Y0% in paticnts with genolype

with peginterferon and ribavirin for 24 week (12-14).
Hence, TEN-monotherapy has been recommended as a [irst
choice for chronic hepatitis € patients with genotype 2 and
low virus-load in Japan. On the other hand. combination
therapy ol peginterferon and rvibavirin has been recom-
mended as a first choice for chromic hepatitis C patients
with genotype 2 and high virus-load. Thus. in the present
study. we assessed the efficacy of the patients with genotype
2 and high virus load who showed low rate of SVR.
However. the dropout rates in patients treated with combi-
nation therapy of peginterleron and ribavirin are higher than
those treated with TFN monotherapy (13-17). 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
1o side effects. 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 result in
a salisfactory outcome in patients with a high viras
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 litlle information regarding IFN-heta
plus ribavirin therapy for chironic hepatitis C.

Thus. in the present study. we performed a retrospective
study 1o examine the efficacy of combination therapy ot
IFN-beta and ribavirin in patients with genotype 2 and high
virus load.

Materials and Methods

Patients

Eligibility criteria for entry inte the study included the
following. 1) HCV genotype 2a or 2b. 2) serum level of
HCV RINA of =100 KIU/mL betore combination therapy:
3y no corticosteroid, immunosuppressive agents, or antiviral
agents used within 6 months: 4) no hepatitis B surface anti-
gens (HBsAg), antinuclear antibodies (ANA), or antimito-
chondrial antibodies (AMA) detectable in serum, determined
by radioimmunoassay; 3) leukocytes >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 cirthosis 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 enrolied in this retrospective cohort study at the study
hospital.

A SVR was defined as clearance of HCV 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 serum during treatment were assessed. Fi-
nally. SVR rate based on the attainment time of negativity
of HCV RNA and continuance of negative HCV RNA dur-
ing combination therapy were examined.

Combination therapy of IFN-beta and ribavirin

The study protocol 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 6 mil-
lion units (MU) daily for 2-8 weeks initially, followed by
three times a week for 16-22 weeks. Ribavirin (Rebetol,
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 patienis were divided into
three groups based on the difference of period of daily ad-
ministration of IFN-beta at the initial stage of treatment: a
2-week regimen. 10 patients; a 4-week regimen, 5 patients:
and an 8-week regimen. 9 patients.

Blood samples were obtained just before and 6 month af
ter combination therapy. The samples were stored al -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
aminotrapsferase (AST) concentrations. and HCV RNA
were measured at least once per month during therapy
Negativity of serum HCV RNA was defined as clearance ot
serum HCV RNA by commercial amplicor, HCV qualitative
assay (20). Clinical evajuation and biochemical and hemato-
logical tests were performed at 4 weekly intervals.

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 foliowing 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, LDL-cholesterol), platelet count,
HCV RNA 4, 8, 12 weeks after the initiation of IFN ther-
apy. continuous negative period of HCV RNA during I[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-
cale a significant difference.

Result

Clinical characteristics of the patients

A total of 24 patients were enrolled in the present siudy.
Table 1 shows the characteristics of the patients whe re-
ceived combination therapy. Clinical profiles were as fol-
lows: mean age=55.9 years, male/female=11/13, and median
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fable 1.

DOL 10.216%/nlernalmedicine.49.3299

Chinical Backgrounds before (ombination Therapy of

Peginterferon and Ribavirin in Chronic Hepatitis C Patients

Character

vahue

Patients, n

Sex. male (*o)

Age tyTs)

BMI

A history of IFN 14
BCY RNACKIUmML)
HCV genotype (2a-2)
A:S'l' (L

AT

Py s
Frighveernde ting 3
HI3) cholesterol (mprdl.y
LI3L cholesierof tmgédl .y
Plateler ( 16 nm')

A regimen of daily adminisirion of

24

45801

3501002

0423

124500

S70 433000y

4714

i

[RUEE

PR

N

REARY)

751

fnol L5

s

I hera™ ek doveek Soneel

Data are number of patents cperceitiage ot iear mdand des mton

AT alanine ammotrnsferace: AN

mass index: FPGL fasung plasma glucoses TICV

nterleron;

aspartiie enimotrmnsterase BME

oy

TN

hepatitis O Lirus:

#The patients were divided into three groups based on the differenee of period of

daily administration ol {FN-betz at the initiad sfage of treatment: a 2-week

regimen ol daily administration of 1WN-beta, 10 patients: a 4-week regimen. 5

patients: and an 8-week regimen. 9 paiients.

{rangey HCV-RNA=8700103-5,000) K1U/mL.
Safety and tolerance of IFN

Of the 24 patients included in this study, none ol the pa-
tients discontinued combination therapy hecause of TFN-
related udverse events. However. 7 out of 24 patients had
dose reduction of interferon and/or ribavirin due to side of-
feets. JFN-beta dose reduction was necessary in one case
due to the development of neutropenia. RBV dose reduction
was applied in  patients. due to anemia.

The leukocyte count was 4.700 = 1.390/mm’ and the
platelet count was 160.000 £ 45.000/mm’ before the initia-
tion of IFN therapy. whereas the values were 3.020 = [0S/
mm’ and 134,000 £ 39,000/mm’, respectively. two weeks af-
ler the initiation of the therapy.

Efficacy of treatment

Out of the 24 patients enrolled i the present study. 2

patients (87.5%) had SVR by the intention-to-treat analysis.
Paticnis aged 265 years were five in total. Four out of [ive
patients aged 263 years had SVR. Table 2 shows the dilfer-
ciees in the clinical background between patients with SVR
and those without SVR. The rate of negative HCV RNA at
8 weeks after the initiation of treaiment was [8/21(86%) in
patients with SVR and /3 (33%) in palients with non-SVR,
Logistic regression analysis showed that SVR occurred
when serum HCV RNA at 8 weeks afler the injtiation of
combinalion therapy was negative (hazard ratio: 40.0: 953%
confidence inerval=1.73-914.78; P=0.021). Morcover.
SVR was not significantly ditferent based on the diflerence
of period of daily administration of JFN-beta at the initiy
slage of trealiment.

the

Background of non-SVR cases

Three patients had negative HCV RNA al the end stage
ol treatmenl. but showed reappearance of HCV RNA alter
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Tuble 2,

The Difference of Clinical Backgrounds between Pa-

tienis with SVR and Those without SVR

SVR (n=21} Non-SVR (=3} p value’
Age (years old) 56.19.1 57.0+8.0 0.827
Sex (male/female) 12/9 n 0.449
BMI 2294335 228226 1.000
a history of {FN {4/-) 11/10 12 ¢.759
HCV-gad (KIU/mL) 794+ 786 15345= 1797 0.759
AST (1U/Ly 69 £ 47 44212 0.540
ALT (IUAL) 83239 70 £ 55 0.359
FPG (mg'dl) 96+ 13 923 0813
Triglyceride (mg/dL 112274 107 £ 57 0614
HDU holesteral tmg.dl 51120 6517 1297
* L cholesterol tmg-dly 13y 3 126 L 15 RIS
Plateler (10%mun’) 103147 177453 0.70
HCV RNA (+/~) 4W 9/12 21 0.576
HCV RNA (+/-) 8W 318 21 0.099. 0.021
HCV RNA (+/-) 12W 0121 0/3 1.000
Period of daily 07448 141/1 0,925

adminisiration of 1FN*

2-week 4-week B-week)

Data are number of patients (percentage) or mean Estandard deviation.

ALT. alanine aminotransferase; AST. asparilate aminotransterase: BMI. body
mass index; FPG, fasting plasma glucose: HCV, hepatitis € 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 8
represents the (week) of daily administration of IFN-bela at (he 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.

Logislic regression analysis showed that SVR occurred when serum HCV RNA

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

40.0; 95% confidence interval =1.75-914.78: p = .021)

the termination of treatment. Clinical backgrounds of these
three cases with relapse of HCV RNA after the lermination
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 IFN-beta and ribavitin 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 infecled with HCV geno-
type 2a or 2b. The preseat 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 realed with IFN monotherapy for 24
weeks was aboutl 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 load 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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Fabk 3.

Clinical Backgrounds of Patients with Non-SVR

Case  AgefSex  genotvpe HCV AST/ALT  response™  Adherence (%)
RNA (o) IFN RBV

i 53/M Ia 220 517164 12W 104% 00%

2 67/M b 5000 30027 f2W 82% §4%

3 S1/F 2a 163 50/51 4% 62% 68%

Data are number of patients {percentage) or mean L standard deviation.

AL T. alanine aminotransferase: AST, aspartate aminotransferase: HOV, hepatitis

C virus: IFN, interferon: RBV, ribavirin

*Response of HCV RNA means ailamment fime of negativity of serum HCV

RNA alter the mitation of combination

therapy. Another Hmitation i that the present study was aot
a randomized controlled study.

However. several (indings trom the present study have di-
rect implications for combination therapy lor chronic hepati-
tis C in the future. First, the present results suggest that
drop-out rale due (o side eftects in combination therapy of
IFN-heta and ribavirin is low. In the previous study, we
bave reported that the drop out rate due W side effects in
combinaien ~tudy ol peginterferen and vibavirin was 8.1
NS o aber the mitiaton ol treatmient and 14.9% i one
vear (135 hn the present study, none ol the patients discon
inued combination therapy beeause of 1FN-related adverse
eVenls. :

Sccondly, out of 24 patients given the combination ther-
apy. 21 patients had SVR. This SVR rate is similar to that
of the 24 week combination therapy of peginterferon and
ribavirin reported previously (- 13).

Third, the patients with genotype 2 have the possibility of
pon-SVR in a regimen for 24-weeks when the attainment
ime of negativity of serunt HCV RNA is longer than ¥
weeks afier the initiation ol combination therapy. This indi-

therapy

cates thar paticnts with defayed undetectable HOV RNA
should be treated fo continue the negativity of serum HCV
RNA for a prolonged period of =24 wecks to obtain a high
rate of SVR.

IFN-beta should be given intravenously. The intravenous
injection s nol convenient for eatment compared 1o intra-
IFN-heta
related side offecs are nnld ad few conpared 1o combini

museular or subeutancons injection. However,

tion therapy of TFN alpha d cibav i oS0 T Noteover,
FEN hetas induced meniad disorders ave mikder than those in
duced by JEN alpba 230 Thus, TN bete could he ghven in
clderly patients of 265 years hecause of mild side of-
leets ¢2+4).

In conclusion, (he combination therapy of IFN-heta and
ribavirin offers sufficient salcty and clficacy in clronic
hepatitis € patients with genotype 2 and a high virus load.
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introduction

Abstract

Background and Aims: To assess the efficacy of switching Japanese chronic hepatitis B
patients from lamivudine monotherapy to entecavir 0.5 mg/day.

Methods: A retrospective analysis was conducted on 134 patients switched to entecavir
between September 2006 and February 2008 for 6 months or more. Patients were divided
into three groups based on viral load at entecavir switching point (baseline < 2.6, 2.6-5.0
and > 5.0 logio copies/mL).

Results: At baseline, detection of lamivudine-resistant virus was highest in patients with
higher hepatitis B virus (HBV) DNA (76% vs 23% in = 2.6 and < 2.6 logio copies/mL,
respectively), and in patients with longest previous exposure to lamivudine (52%, 28% and
24% for > 3 years, 1-3 years and < 1 year, respectively). Two years after entecavir switch-
ing, HBV DNA suppression to less than 2.6 log;o copies/mL was achieved in 100% (32/32),
92% (12/13) and 44% (4/9) of patients in the less than 2.6, 2.6-5.0 and more than 5.0 logo
copies/mL baseline groups, respectively. Alanine aminotransferase (ALT) normalization
occurred in 76-96% and 90-100% of patients following 1 and 2 years of entecavir treat-
ment, respectively. One patient (2.6-5.010gio copies/mL) with lamivudine-resistant
mutants at baseline developed entecavir resistance at week 48 during follow up.
Conclusion: Switching to entecavir 0.5 mg/day achieves or maintains undetectable HBV
DNA levels and ALT normalization over 2 years, especially in patients with viral load less
than 5.0 log;o copies/mL.

lamivudine resistance is not recommended because it is no longer
effective in suppressing viral replication.? Furthermore, the initial

Hepatitis B virus (HBV) infection is a serious public health threat
affecting 350400 million people worldwide, the majority of
whom live in the Asia-Pacific region.!? Chronically-infected
people are at risk of developing cirrhosis, liver failure and hepa-
tocellular carcinoma. Studies have suggested that high serum HBV
DNA is a key risk predictor of chronic hepatitis B (CHB) compli-
cations.>* Therefore, the main purpose of CHB therapies is to
permanently suppress viral replication and sustain viral suppres-
sion to prevent long-term liver damage.>>¢

Lamivudine was the first nucleoside analog to be widely pre-
scribed for CHB patients, mainly due to its antiviral efficacy and
safety profile.? However, lamivudine’s long-term efficacy is dimin-
ished by the emergence of drug-resistant substitutions, generally in
the tyrosine-methionine—aspartate—aspartate (YMDD) motif of
the reverse transcriptase (rt) polymerase gene.”” Detection of
lamivudine-resistant HBV substitutions occurs in 15-30% and
70% of patients after 1 and 5 years of treatment, respectively.®
Continuing lamivudine monotherapy in the presence of

892

improvement in histology and clinical benefits may be reversed
or decreased due to the emergence of lamivudine-resistant
substitutions.

Antiviral efficacy of entecavir (0.5 mg/day) as first-line therapy
was superior to lamivudine in treatment-naive patients on all viro-
logical, biochemical and histological end-points after 48 weeks of
treatment,'*** with very low rates of emergence of viral resistance
(1.2% after 5 years of entecavir treatment).’>!® Entecavir has a
high genetic barrier to resistance,'’" requiring multiple substitu-
tions (including YMDD mutations) to express viral resistance.'*?!
In agreement with this, entecavir-resistant mutants emerge more
frequently in lamivudine-refractory patients.”*** In a study of
hepatitis B e antigen (HBeAg)-positive lamivudine-refractory
patients with high HBV DNA levels at baseline (mean > 9 logio
copies/mL), switching to entecavir 1 mg/day achieved HBV DNA
suppression to undetectable levels (<300 copies/mL; 40%,
96 weeks) and alanine aminotransferase (ALT) normalization
(81%, 96 weeks) at higher proportions than continued lamivudine
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monotherapy,? although response to therapy was less pronounced
than in treatment-naive patients with comparable baseline levels of
HBV DNA.!0131 The probability of achieving HBV DNA sup-
pression to undetectable levels at 96 weeks with entecavir was
73% in patients whose baseline HBV DNA was less than 7 logio
copies/mL (n = 11), and none of these patients developed entecavir
resistance.?

In a randomized controlled trial of lamivudine-refractory Japa-
nese patients with mean HBV DNA at baseline of 7.6-7.7 logso
copies/mL, switching to entecavir (0.5 or 1 mg/day) for 48 weeks
achieved HBV DNA suppression to below detectable levels in 33%
of patients in the entecavir dose groups, and ALT normalization in
78-86%.%* Switching to entecavir in patients with evidence of
lamivudine-resistant substitutions and low viral load at switching
point has not been prospectively investigated in Japanese patients.
There are limited data concemning the efficacy of entecavir in
lamivudine-pretreated patients who have not developed lamivu-
dine resistance.

The objective of this study was to assess the efficacy of switch-
ing to entecavir 0.5 mg/day in Japanese lamivudine-pretreated
patients whose HBV DNA levels at switching point (baseline)
ranged from less than 2.6 to 7.6 logyo copies/mL, with or without
lamivudine-resistant substitutions.

Methods

Design and setting

A retrospective analysis of a CHB patient population (n = 134) at
Toranomon Hospital (Tokyo, Japan) was performed to identify
patients switched from lamivudine 100 mg/day monotherapy to
entecavir 0.5 mg/day between September 2006 and February
2008, and who had received entecavir for at least 6 months.
Among all patients selected, only one had a history of adefovir
add-on therapy prior to switching to entecavir (case report). Con-
served serum from all patients was analyzed to determine baseline
characteristics and study end-points.

Study end-points

Clinical efficacy of entecavir was assessed as the proportion of
patients achieving HBV DNA suppression to undetectable levels
(< 400 copies/mL or < 2.6 log;o copies/mL), and patients achiev-
ing ALT normalization (normal ALT levels: men 8-42IU/L,
women 6-27 IU/L). HBV DNA was measured using the poly-
merase chain reaction (PCR)-based Amplicor HBV Monitor assay
(Roche Diagnostics, Indianapolis, IN, USA; lower limit of detec-
tion of < 2.6 logse copies/mL).” HBeAg loss in patients who were
HBeAg-positive at baseline was also analyzed. Measurements
were made from conserved samples taken at baseline, and after
6 months, 1 and 2 years from entecavir treatment initiation.

Assessment of viral resistance

Conserved serum was used to detect the presence of viral
lamivadine-resistant rtM204V/I substitutions in all patients at
baseline, and following the entecavir switch in patients treated
with entecavir for at least 6 months. Lamivudine-resistant virus
(rtM204V/I or YMDD motif substitutions) was analyzed using a
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combination of the quantitative enzyme-linked immunosorbent
assay standardized using a purified Taenia solium cysticerci frac-
tion (PCR enzyme-linked immunosorbent assay) and the enriched
PCR enzyme linked minisequence assay.”® Direct sequencing of
HBV DNA polymerase reverse transcriptase site was also per-
formed.” Detection of entecavir-resistant virus was conducted
using direct sequencing of HBV DNA polymerase reverse tran-
scriptase site.”’

Data analyses

Statistical comparisons between treatment groups were assessed
using x2-test and Kruskal-Wallis test where appropriate. Calcula-
tions were performed using StatView software (ver. 4.5J; Abacus
Concepts, Berkeley, CA, USA). A two-tailed P-value less than
0.05 was considered statistically significant.

To identify predictive factors of HBV DNA negativity (suppres-
sion to below detectable levels) after 6 months of the entecavir
switch, univariate and multivariate logistic regression analyses
were carried out. Potential predictive factors at baseline included:
sex; age; levels of aspartate aminotransferase (AST), ALT,
albumin, <y-glutamyl transpeptidase, total bilirubin and
o-fetoprotein; platelet count; viral load; liver disease stage (cir-
rhosis or other); family history; HBV genotype; lamivudine treat-
ment duration prior to entecavir switch; HBeAg status; and
lamivudine resistance. Each variable was transformed into cat-
egorical data consisting of two simple ordinal numbers. All factors
that were at least marginally associated with HBV DNA negativity
(P < 0.10) were used in a multiple logistic regression analysis. To
assess relative risk confidence, odds ratio (OR) and 95% confi-
dence interval (CI) were calculated. All analyses were performed
using SPSS II software ver. 11.0 (SPSS, Chicago, IL, USA).

Results

Patient characteristics hefore switching
to entecavir

Lamivudine-pretreated patients switched to entecavir 0.5 mg/day
(n = 134) were divided into three groups based on their HBV DNA
leve] at the switching point: HBV DNA of less than 2.6 log;,
copies/mL (n=92), 2.6-5.0 logio copies/mL (n=25) and more
than 5.0logy copies/mL (z=17) (Table 1). Patients with HBV
DNA levels of more than 5.0 logie copies/mL had the highest
AST/ALT levels and highest proportion of HBeAg-positive cases
(P < 0.05). These patients had been treated with Iamivudine for the
shortest time period compared to patients from the two other
groups (P <0.05; Table 1).

Viral resistance to lamivudine at baseline

At baseline, lamivudine-resistant rtM204V/I mutant virus was
detected in 23% of patients with HBV DNA of less than 2.6 log;o
copies/mL, compared to 76% in each of the HBV DNA 2.6-
5.0 logo copies/mL and more than 5.0 log;e copies/mL groups
(Table 2). In all treatment groups, a higher occurrence of resistant
virus was observed with longer exposure to lamivudine, indepen-
dent of viral DNA levels.
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