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Prolonged treatment with pegylated interferon o 2b plus
ribavirin improves sustained virological response in chronic
hepatitis C genotype 1 patients with late response in

a clinical real-life setting in Japan

Sumio Watanabe,' Nobuyuki Enomoto,? Kazuhiko Koike,® Namiki Izumi,* Hajime Takikawa,®
Etsuko Hashimoto,® Fuminori Moriyasu,” Hiromitsu Kumada,® Michio Imawari® and
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Aim: This study was conducted to clarify the factors related
to sustained virological response (SVR) to pegylated inter-
feron o 2b (PEG-IFN) plus ribavirin (RBV) combination therapy
administered for 48 weeks in patients with chronic hepatitis C
virus (CHCV) and to evaluate the usefulness of prolonged
treatment in patients with late virological response (LVR).

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

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

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

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

Key words: chronic hepatitis C virus, elderly patients,
pegylated interferon, prolonged treatment, ribavirin
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HE TOTAL NUMBER of patients infected with the
hepatitis C virus (HCV) is estimated at 170 million
worldwide, of whom 1.5-1.7 million are Japanese.
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Treatment of HCV infection began with interferon (IFN)
monotherapy before the discovery of HCV in 1989. At
that time, responders to treatment were mostly limited
to patients with HCV genotypes 2 or 3 infection, which
is highly sensitive to IFN. The sustained virological
response (SVR: HCV-RNA negative at 24 weeks after
end of treatment) to IFN monotherapy in genotype 1
patients known from that time to be difficult to treat was
only about 5%. SVR rate has since increased thanks to
concomitant administration of the antiviral drug ribavi-
rin (RBV), and with the development of the long-acting
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IFN product pegylated interferon (PEG-IFN) it has
increased to 50%.'* Today, PEG-IEN plus ribavirin
regimen is internationally recognized as a standard
therapy for chronic hepatitis C virus (CHCV) infec-
tion.** Early clinical trials of this regimen focused on
specific patient populations. Subsequently, several mul-
tinational studies such as WIN-R,” HALT-C,* EPIC3,’ and
REPEAT Study’ have been conducted in the general
clinical setting. The results of the IDEAL Study'' directly
comparing PEG-IFN o 2a versus PEG-IFN « 2b have also
been published. From these studies, variables predictive
of SVR have been identified, including ethnicity, sex,
age, and weight as demographic parameters, staging and
hepatic steatosis as histological parameters, viral load,
genotype, NS5A, and core mutation as virologic param-
eters, alanine aminotransferase (ALT) and y-glutamyl
transpeptidase (GGT) as biochemical parameters, and
even the timing of viral negativity as a treatment
variable."”""* More recently, the SVR rate was reported to
increase in association with decrease in the relapse rate
with 72-week treatment in patients with delayed HCV-
RNA negativity.'”'* However, the majority of patients
participating in previous studies in western countries
were aged in their 40s on average, and the influence of
aging of the patient population has not been studied
adequately.

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

METHODS

Patients

MULTICENTER STUDY was conducted at 68 insti-

tutions in Tokyo and Yamanashi prefectures
(PERFECT Study Group; see Appendix I} to survey the
actual state of combination therapy with PEG-IFN o 2b
(Peglntron; Schering Plough, Kenilworth, NJ) and RBV
(Rebetol, Schering Plough) in 2008. A total of 2257
chronic hepatitis C virus (CHCV) patients seen from
December 2004 who completed combination treatment
by September 2007 were registered regardless of geno-
type, history of IFN treatment, and ALT levels. The pres-

®© 2009 The Japan Society of Hepatology
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ence of HCV in serum had to be confirmed by Cobas
Amplicor HCV Monitor, version 2.0 (Roche Diagnostic,
Tokyo) for registration.

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

Demographic characteristics examined included age,
sex, height and weight, the presence or absence of
diabetes mellitus, hypertension, heavy drinking, and
history of IFN therapy and hepatic cancer. Hepatic his-
tological data recorded were stage (FO-F4) and grade
(A0-A3). Laboratory tests recorded were ALT, platelet
count, albumin, and o-fetoprotein (AFP) before the start
of PEG-IFN « 2b plus RBV combination therapy.

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

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

Treatment

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

Figure 1 Flow-chart of study subjects.
(1) 48 weeks' treatment (48-week stan-
dard therapy group): patients with
genotype 1 and high viral load who
received pegylated -interferon o 2b

(PEG-IFN @ 2b) + ribavirin (RBV) for | Genotype 1 high viral

52 weeks. Multiple logistic regression

f

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

T

load (>=100 KIU/mL): }
1741 2

analysis was used to evaluate the
response to PEG-IFN a 2b + RBV in this
group (2) Late virological response
(LVR) 48 weeks’ treatment: patients
with genotype 1 and high viral load
who received PEG-IFN o 2b + RBV for
36-52 weeks (3) LVR 72 weeks' treat-

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

SRR
|

ment: patients with genotype 1 and

high viral load who received PEG-IFN o n = 1480

(1) 48 weeks' treatment

|
|

2b+RBV for 60-76 weeks. SVR rate :
was compared between LVR 48 weeks’ ;

E

treatment group (2) and LVR 72 weeks’

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

(2) LVR 48 weeks' treatment

(3) LVR 72 weeks' treatment
n=173

logic response; HCV, hepatitis C virus.

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

Evaluation of response to treatment

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

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

Statistical analysis

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

~18~

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

RESULTS

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

S INDICATED IN Table 1 and Figure 1, 1480 sub-

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

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

Characteristic

Value (n = 1480)

Sex (male/female)

Age (years)

History of HCC (yes/no/
unknown)

Previous IFN treatment (yes/no/
unknown)

Diabetes (yes/no/unknown)

Hypertension (yes/no/unknown)

Ongoing alcohol use (yes/no/
unknown)

Grade (AO/A1/A2/A3/
unknown)

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

ALT (IU/L)

Platelets (x10*/uL)

Viral load (KIU/mL)

898/582
57 (13-79)
8/1405/67

459/688/333
44/480/956
105/417/958
157/456/867
14/499/478/55/434
36/469/316/176/48/435
63 (8.4-910)

16.6 (4.3-47.7)
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 KIU/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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Cochran-Armitage test was used to
study the underlying trend.
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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

0Odds ratio 95% confidence interval P-valuet
Age <55/255 years 0.414 0.293-0.585 <0.0001
Stage 0-1/2-4 0.633 0.442-0.906 0.0124
Platelets <16/216 x lO"/uL 1.876 1.305-2.696 0.0007
Viral load </21900 KIU/mL 0.663 0.471-0.935 0.0192

tMultiple logistic regression analysis.

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

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

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

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

DISCUSSION

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

VR RATE WITH standard 48-week treatment in
this study was 44.9%, roughly equal to the 45%
reported in previous 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 clinical and virological characteristics between groups receiving pegylated interferon o 2b + ribavirin
therapy for 48 and 72 weeks among patients showing late virological response

48 weeks' group 72 weeks’ group

(n=223) (n=73)
Sex (male/female) 140/83* 32/41*
Age (years) 58 (21-75) 56 (22-71)
History of HCC (yes/no/unknown) 1/221/11 0/73/0
Previous IFN treatment (yes/no/unknown) 68/113/42 29/32/12
Diabetes (yes/no/unknown) 11/71/141 1/34/38
Hypertension (yes/no/unknown) 18/62/143 6/29/38
Ongoing alcohol use (yes/no/unknown) 17/75/131 6/27/40
Grade (AO/A1/A2/A3/unknown) 2/66/82/6/67 0/21/26/4/22
Stage (FO/F1/F2/F3/F4/unknown) 7/68/45/32/5/66 2/16/20/12/2/21
ALT (IU/L) 61.5 (14-550) 52 (17-254)

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

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

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

Data expressed as median (range). *P=0.006. ALT, alanine aminotransferase; 11CC, hepatocellular carcinoma; 1IN, 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
55 years. Data on age not available for 7 male patients and 1
female patient.
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selected among factors for SVR with PEG-IFN plus RBV
combination therapy in an aging patient population,
the examination of which was the objective of this
study, and SVR rate decreased stepwise with 10-year
age increase. Of particular note was the greater
impact of aging observed in female than male
subjects.

Lower efficacy in 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 female 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 non-alcoholic
fatty liver disease (NAFLD) among elderly Asians was
reported higher in women as compared with that in
men.*-* However, while older age, advanced fibrosis,
low platelet count and high HCV load were selected as
factors for reduction of SVR rate in our multivariate
logistic regression analysis, sex was not selected. It is
therefore necessary to examine further the confound-
ing of these selected factors with sex. It also should
be taken into consideration that, due to limitations
imposed by the retrospective nature of this study, data
on factors affecting the efficacy of PEG-IFN plus RBV
therapy such as insulin resistance, steatosis, and core
mutation are lacking. A large-scale prospective study is
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required to examine the lower efficacy observed in
elderly women.

Study 2: usefulness 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/mL]).
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. In
the clinical study for health registration in Japan, the
SVR rate by timing of HCV-RNA negativity at 4, 12, and
24 weeks was 100%, 71.1%, and 36.4%, respectively,
and no patient with HCV-RNA negativity after 25 weeks
achieved SVR.* With these studies as reference, patients
with LVR were defined as those who were positive
(>50 IU/mL) at week 12 and became negative (<50 U/
mL) by week 24. To minimize the influence of treatment
discontinuation, only patients who completed the stan-
dard duration of treatment were selected as subjects in
this study. In the comparison of patient background,
there was no significant intergroup difference except for
a significantly greater number of female subjects in the
72-week treatment group. This finding might be related
to the observation that it was 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 elderly female patients, a population in whom
a relatively low SVR was observed with standard
48-week treatment.

This retrospective study had the limitation that dura-
tion of treatment was at the sole discretion of each
participating physician. A prospective study is necessary
to demonstrate whether 72-week treatment in elderly
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 infection should

be treated with PEG-IFN and ribavirin combination
therapy as early as possible. Seventy-two weeks' treat-
ment is recommended in patients with LVR, regardless
of age.
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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, Department 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 Gastroenterclogy 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 Social 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 Medicine, 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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Naohiko Masaki, Division of Gastroenterology, Interna-
tional Medical Center of Japan, Toyama Hospital;
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Juntendo University Nerima Hospital; Mitsuhiko
Moriyama, Division of Gastroenterology and Hepatol-
ogy, Department of Medicine, Nihon University of
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Tokyo Women's Medical University; Hisato Nakajima,
Department of Gastroenterology and Hepatology, Jikei
University 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
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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, Tokyo
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Women's Medical University Medical Center East;
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Abstract

Background and aim The mechanism responsible for
thrombocytopenia in chronic liver diseases (CLD) is not
yet fully understood. The prevalence of thrombocytopenia
has been reported to be higher in patients with hepatitis C
virus-related hepatocellular carcinoma (CLD-C) than in
those with hepatitis B virus-related hepatocellular carci-
noma (CDC-B). We have examined the potential difference
in thrombocytopenia between patients with CLD-B and
those with CLD-C in terms of liver fibrosis adjustment and
splenomegaly.

Methods The study cohort consisted of 102 patients with
CLD-B and 143 patients with CLD-C were enrolled. Liver
stiffness, which is reported to be well correlated with the
degree of liver fibrosis, was measured by transient
elastography. ,

Results The analysis of covariance with liver stiffness as
a covariate revealed that the platelet count was lower in
CLD-C patients than in CLD-B patients. Following strati-
fication for liver stiffness, thrombocytopenia was found to
be more severe in CLD-C patients than CLD-B patients
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with advanced liver stiffness, whereas the degree of
splenomegaly was not significantly different. The plasma
thrombopoietin level was not different between CLD-B
and CLD-C patients with advanced liver stiffness, and the
immature platelet number was lower in CLD-C patients
despite  thrombocytopenia being more severe in these
patients.

Conclusions CLD-C patients with advanced liver stiff-
ness presented with more severe levels of thrombocyto-
penia than CLD-B patients even with the same grade of
splenomegaly. Impaired platelet production rather than
enhanced platelet destruction may underlie the mechanism
responsible for thrombocytopenia in patients with CLD.

Keywdrds Liver stiffness - Splenomegaly -
Thrombocytopenia - Thrombopoietin -
Transient elastography

Abbreviations

ALT Alanine aminotransferase
ANCOVA  Analysis of covariance
CLD Chronic liver disease
HBeAg Hepatitis B envelope antigen
HBsAg Hepatitis B surface antigen
HBV Hepatitis B virus

HCV Hepatitis C virus

IPF Immature platelet fraction
IQR Interquartile ranges
Introduction

Advanced chronic liver disease (CLD) has long been
known to be accompanied by thrombocytopenia.



