Long-Term Lamivudine Treatment in Patients Infected With HBV

approximately 3,200 nucleotides (nt), and named by
capital Alphabet letters from A to H in the order of
discovery [Okamoto et al., 1988; Norder et al., 1992;
Stuyver et al., 2000; Arauz-Ruiz et al., 2002]. It has not
been established, as yet, whether or not HBV genotypes
influence the response to long-term lamivudine and
the emergence of YMDD mutants accompanied by
breakthrough hepatitis [Zollner et al.,, 2001; Akuta
et al., 2003; Chan et al.,, 2003; Yuen et al., 2003b;
Moskovitz et al., 2005; Thakur et al., 2005]. '

As in other Asian counties, genotypes B and C have
been prevalent in Japan, probably since the prehistoric
era[Oritoetal., 1989]. Recently, however, infection with
genotype A has been increasing predominantly in young
men with promiscuous homo- or hetero-sexual contacts
[Kobayashi et al., 2002, 2004; Ogawa et al., 2002].
Infection with HBV genotype A can persist, even if
contracted in adulthood, in about 10% of cases [Sherlock,
1987; Kobayashi et al., 2006]. These circumstances
provided an opportunity to compare the efficacy and side
effects of long-term lamivudine, among patients infected
with HBV genotypes A, B, and C, in a single Hepatology
Center in Metropolitan Tokyo.

MATERIALS AND METHODS
Patients

During almost 10 years from September 1995 through
July 2004, 502 patients infected persistently with HBV
and diagnosed with chronic liver disease received oral
lamivudine 100 mg per day for longer than 1 year.
Genotypes were A in 15 (2.6%) patients, B in 38 (7.6%)
and Cintheremaining 449 (89.4%). The median age was
44 years (range: 18-73 years) and included 407 (81%)
men were included. Of these, 426 (84.9%) had chronic
hepatitis - and the remaining 73 (14.5%) possessed
cirrhosis. Chronic hepatitis was diagnosed by liver
biopsies performed under laparoscopy, and cirrhosis by
liver biopsy andfor ultrasonographic images plus
laparoscopic findings. The median serum level of HBV
DNA was 7.2 log genome equivalents (LGE)/ml, and
HBeAg was positive in 264 (562.6%) of them. They were
given lamivudine for a median of 6.9 years (range: 1—
10.2 years) and followed for a median of 6.9 years (0.1~
31.2); lamivudine was discontinued in only 62 (12.4%)
patients.

During and after treatment, the 502 patients were
followed monthly for liver function and serum markers
of HBV infection. YMDD mutants were determined at

“the baseline, and monitored yearly as well as at the
development of breakthrough hepatitis. The study
design conformed to the 1975 Declaration of Helsinki,
and was approved by the Ethic Committee of the
institution. Every patient gave an informed consent for
this study.

Serological Markers of HBV Infection

HBsAg was determined by hemagglutination
(MyCell; Institute of Immunology Co. Ltd., Tokyo,
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Japan) or enzyme-linked immunosorbent assay (ELISA)
(ELISA, F-HBsAg; Sysmex, Kobe, Japan), and HBeAg
by ELISA (ELISA, F-HBe; Sysmex). HBV DNA was
determined by transcription-mediated amplification
and hybridization assay (TMA; Chugai Diagnostics,
Tokyo, Japan) and the results were expressed in LGE/ml
over a detection range from 3.7 to 8.7.

Determination of HBV Genotypes

The six major genotypes (A-F) were determined
serologically by ELISA (HBV GENOTYPE EIA; Insti-
tute of Immunology). The method is based on the
combination of epitopes on preS2-region products that
is specific for each genotype [Usuda et al., 1999, 2000].
Genotype G was determined by preS2 serotype for
genotype D and HBsAg subtype adw, and H by those for
C and adw, respectively; these combinations are specific
for genotypes G and H, respectively [Kato et al., 2001,
2004]. Thus, all the eight HBV genotypes were deter-
mined serologically.

Determination of YMDD Mutants

YMDD mutants were determined by restriction
fragment length polymorphism (RFLP) [Chayama
et al., 1998] and Enzyme-Linked Mini-sequence Assay
with commercial assay kits (PCR-ELMA; Genome
Science).

Statistical Analysis

Categorial variables were compared between groups
by the Mann—Whitney U test and Fisher’s exact test,
and noncategorial variables by the Wilcoxon signed
rank test. Loss of HBeAg, HBsAg or HBV DNA,
emergence of YMDD mutants and development of
breakthrough hepatitis were compared in the Kaplan-
Meier life table, and differences were evaluated by the
log-rank test with use of the production limit method.
Factors independently influencing emergence of YMDD
mutants and development of breakthrough hepatitis
were evaluated in the Cox proportion hazard model. A P-
valueless than 0.05 was considered significant. Analysis
of data was performed with the computer program SPSS
software (SPSS, Inc., Chicago, IL).

RESULTS

Baseline Characteristics of Patients
Treated by Long-Term Lamivudine

Patients infected with HBV genotype A, B, or C were
compared before they were placed on long-term lamivu-
dine therapy (Table I). Patients with genotype A were
significantly younger, had higher levels of HBV DNA
and HBeAg more frequently than those with genotype B
or C. Men predominated in the patients infected with
genotypes A, B, or C. There were no differences in the
duration of treatment with lamivudine or severity of
liver -disease among patients infected with the three
HBYV genotypes.
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TABLE 1. Baseline Characteristics of Patients With Chronic Hepatitis B Who Received
Lamivudine for Longer Than 1 Year

Genotypes of HBV

Differences
Features A (n=15) B (n=238) C (n=449) (P-value)
Age (years) 37 (24-49) 47 (24-67) 44 (18-173) 0.015
Men 14 (93%) 34 (91%) 359 (80%) NS
Treatment duration 2.7 (1.2-5.2) 2.3 (1.0-5.7) 3.6 (1.0-9.6) NS
(years) :

Chronic hepatitis 13 (87%) 33 (87%) 383 (85%) NS
Cirrhosis 2 (13%) 5 (13%) 66 (15%) NS
HBV DNA (LGE/ml) 8.6 (6.1-8.7) 6.5 («3.7-8.7) 6.5 (<3.7-8.7) 0.024
HBeAg 11 (73%) 8 (21%) 245 (56%) 0.0001

Clearance of HBV Markers in Patients
Treated by Long-Term Lamivudine

Time courses of clearance of HBeAg and HBsAg
during long-term lamivudine are compared among
patients infected with HBV genotypes A, B, and C in
Figure 1a and 1b, respectively. The clearance of HBeAg
or HBsAg was no different among patients infected with
HBV of three genotypes during the first five years on
lamivudine (Fig. 1a,b).

During lamivudine treatment for longer than 192
weeks (>3.7 years), HBV DNA disappeared from serum
only in less than half patients with genotype A,
significantly less frequently than in patients with

(a) Clearance of HBeAg

genotype B or C; more than three quarters of them
lost it (Fig. 2).

Emergence of YMDD Mutants and
Development of Breakthrough Hepatitis
During Long-Term Lamivudine Therapy

Emergence of YMDD mutants and development of
breakthrough hepatitis were compared among patients
infected with HBV of the three genotypes. During the
first 4 years on lamivudine therapy, YMDD mutants
emerged in 89% of patients with genotype A, signifi-
cantly more often than in those with genotype B or C;
such mutants elicited in only less than half of them

(b) Clearance of HBsAg
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Fig. 1. Serum markers for HBV infection in patients on'long-term lamivudine therapy. Patients infected
with HBV genotypes A, B, or C are compared for the clearance of HBeAg (a) and HBsAg (b). Numbers of
patients observed at each year are shown below for those infected with genotypes A,B,and C.
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Fig. 2. Clearance of HBV DNA from serum of patients on long-term
lamivudine therapy. Patients infected with HBV genotypes A, B, or C
are compared. Numbers of patients observed at each year are shown
below for those infected with genotypes A, B, and C.

(Fig. 3a). Reflecting the emergence of lamivudine-
resistant mutants, breakthrough hepatitis developed
twice more frequently in patients with genotype A than
B or C (Fig. 3b).

YMDD mutants elicited more often in patients with
genotype A than B or C who were positive (82% [9/11] vs.
25% [2/8] or 48% [117/245), P=0.037) or negative for
HBeAg (75% [3/4] vs. 30% [9/30] or 33% [68/204],
P=0.003).

Factors Influencing YMDD Mutants and
Breakthrough Hepatitis

Risks for YMDD mutants and breakthrough hepatitis
were evaluated on the nine variables. They included
age, gender, liver pathology, cholin esterase, ALT,
aspartic transaminase, HBV DNA, HBV genotypes,
and HBeAg. In multivariate analysis, only HBeAg at
the baseline and genotype A were independent factors
significantly increasing the emergence of YMDD
mutants (Table II). '

Likewise, factors influencing the development of
breakthrough hepatitis were evaluated by multivariate
analysis (Table III). ALT <500 U/L, HBeAg, cirrhosis
(present in about 15% of patients infected with any
genotype (Table I)), and HBV DNA > 8.0 LGE/m] at the
baseline independently increased the development of
breakthrough hepatitis; genotypes did not make sig-
nificant differences, however.
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DISCUSSION

Long-term lamivudine therapy is beneficial for
patients with chronic hepatitis B [Lok and McMahon,
2001; Dienstag et al., 2003; Kumada, 2003; Lok et al.,
2003], and can retard the progression of fibrosis [Lai
et al., 1998; Dienstag et al., 2003; Suzuki et al., 2003b].
Remarkably, treatment decreased the incidence of
hepatocellular carcinoma from 7.4% to 3.9% during the
median of 2.7 years [Liaw et al., 2004] and from 13.3%
to 1.1% during 2.7 years or longer in a multicenter
retrospective study [Matsumoto et al., 2005]. Emer-
gence of YMDD mutants and breakthrough hepatitis,
however, prohibit long-term treatment with lamivudine
[Honkoop et al., 1997; Allen et al., 1998; Chayama et al.,
1998; Liaw et al., 1999; Suzuki et al.,, 1999]. Such
adverse events, however, can be managed by timely
intervention with other antiviral drugs [Suzuki et al,,
2002, 2003b]. Due to merits far outweighing its draw-
backs, long-term lamivudine therapy has been favored
for the treatment of patients with chronic hepatitis B.

Viral factors can influence the efficacy of lamivudine.
Thus pretreatment low HBV DNA levels and absence of
serum HBeAg enhance response to lamivudine [Lai
et al., 1998; Tassopoulos et al.,, 1999; Liaw, 2002;
Rizzetto, 2002]. Insofar as HBV genotypes make
differences in the severity of liver disease and the
development of hepatocellular carcinoma {Kao et al.,
2000; Orito et al., 2001; Chu and Lok, 2002}, they may
affect the response to lamivudine, as well. There have
been conflicting views, however, on the influence of HBV
genotypes on the response to lamivudine [Kao et al,,
2002; Chan et al., 2003; Yuen et al., 2003b; Moskovitz
et al., 2005]. Geographical distribution of HBV geno-
types hampers comparison among three or more
genotypes in any single country. Mostly only two
genotypes prevail, typified by B and C in Asia, and A
and D in Western countries [Lindh et al.,, 1997,
Miyakawa and Mizokami, 2003]. Even when four or
more HBV genotypes were compared for response to
lamivudine therapy, patients had been assorted from
many countries with diverse ethnic backgrounds and
distinct modes of transmission [Janssen et al., 2005].

Asin the majority of Asian countries, genotypes B and
C are common in Japan. Infection with genotype A,
however, has increased predominantly in the Metropo-
litan areas [Kobayashi et al., 2002; Ogawa et al., 2002;
Yotsuyanagi et al., 2005]. Genotype A infection tends to
persist even when it is contracted in the adulthood
[Kobayashi et al.,, 2002; Suzuki et al., 2005]. These
backgrounds gave us the opportunity to compare
response to long-term lamivudine treatment and devel-
opment of YMDD mutants, along with breakthrough
hepatitis, among patients of a single ethnicity and
infected with HBV genotypes A, B, or C. As a result,
some differences surfaced among infections with the
three genotypes.

At the baseline, patients with genotype A were
younger, and more often positive for HBeAg than
those with B or C. Frequent HBeAg in patients with
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Fig. 3. Adverse events during long-term lamivudine therapy. Patients infected with HBV genotypes A,
B, or C are compared for the development of YMDD mutants (a) and breakthrough hepatitis (b). Numbers
of patients at risk at each year are shown below for those infected with genotypes A, B, and C. Development
of YMDD mutants during each year is indicated in parentheses.

genotype A may be due to rare precore stop-codon
mutation (G1896A) that is unacceptable for HBV DNA
of this genotype [Li et al., 1993]. Nucleotide (nt) at the
position 1896 is G in the wild-type HBV strains of any
genotype, and makes a pair with nt 1858 of T in most of
them. Exceptionally, nt 1858 is C in HBV of genotype A.
Since a point mutation of G for A at nt 1896 breaks the
Watson-Crick pair (C~G) between nt 1858 and 1986 and
destabilizes stem-loop structures conforming the ‘¢’
encapsidation signal, it prohibits the replication of
HBYV genotype A. In addition, the duration of infection
can make differences in the HBeAg status; it is much
shorter in patients with genotype A infected in the
adulthood than in those with genotype B or C who have
been transmitted with HBV perinatally.

TABLE II. Factors Influencing the Emergence of
YMDD Mutants*

Hazard ratio
(95% confidence

Factor Category interval) P-value
HBeAg 1 - 1

2: + 2.11 (1.563-2.92) <0.001
HBYV genotype 1:B 1

2:C 1.23 (0.62-2.42)  0.56

3:A 2.78 (1.08-7.12) 0.034

Duringlong-term lamivudine therapy, HBV DNA was
cleared less often in patients with genotype AthanBor C
(Fig. 2). In accordance with a poor virological response,
YMDD mutants developed more frequently in patients
with genotype A than B or C, both in those with (82% [9/
111 vs. 25% [2/8] or 48% [117/245], P=0.037) and
without baseline HBeAg (75% [3/4] vs. 30% [9/30] or
33% [68/204], P =0.003).

In multivariate analysis, pretreatment HBeAg and
genotype A were significant predictive factors for the
emergence of YMDD mutants. In confirmation of
previous results [Chien et al., 1999; Liaw, 2002;

TABLE III. Pretreatment Variables Influencing the
Development of Breakthrough Hepatitis*®

Hazard ratio
(95% confidence

Factor Category interval) P-value
ALT 1: >500 U/L 1 0.018
2: <500 U/L 2.56 (1.82-5.56)
HBeAg 1 — 1
2: + 2.11 (1.40-3.18) <0.001
Pathology 1: Chronic hepatitis 1
2: Cirrhosis 1.92 (1.24-2.97) 0.004
HBV DNA 1: <8.0 LGE/ml 1
; 2: >8.0 LGE/ml 1.57 (1.04-2.36) 0.03

*Evaluated by the Cox proportion hazard model.
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Kumada, 2003], low ALT levels, HBeAg, severe liver
disease, and high HBV DNA at the baseline indepen-
dently enhanced the development of breakthrough
hepatitis (Table III). Breakthrough hepatitis was not
influenced by HBV genotypes, however, probably
because of the patients with genotype A were fewer
than those with genotype B or C (15 vs. 38 or 449).
Such great differences in number might have caused
a statistical bias in comparison among the three
genotypes. )

The influence of HBV genotypes on the emergence of
lamivudine-resistant mutants has been controversial.
Previous studies failed to find differences between
infection with genotypes B and C [Yuen et al., 2003a,b;
Sun et al., 2005]. The risk of lamivudine resistance is
reported to increase in infection with genotype A
(represented by HBsAg subtype adw) compared to
genotype D (ayw) [Zollner et al., 2001, 2002]; patterns
of YMDD mutants differ between infection with geno-
types A and D [Zollner et al., 2004]. No differences have
been reported on emergence of lamivudine-resistant
HBV mutants among infections with genotypes A, B,
and C{Akutaetal., 2003; Suzukiet al., 2003a; Moskovitz
et al., 2005], although such mutants are more frequent
in infection with subgenotype Ba than Bj [Akuta et al.,
2003]. The influence of genotype A on the emergence of
YMDD mutants found in the present study would be
ascribable to larger numbers of patients in comparison
or longer duration of lamivudine, or both. Taken
together with the report by Zollner et al. [2002, 2001],
it does seem that lamivudine resistance occurs more
frequently in infection with genotype A than with the
other genotypes of HBV.

It has to be pointed out that observed genotype-
dependent differences are not readily attributed to
genotypes by themselves. Immigration of people and
transmission by sexual contact or intravenous drugs
have removed national borders in the epidemiology of
HBYV genotypes, although these are still maintained by
perinatal or childhood transmission. Hence the durat-
ion of HBV infection differs markedly between import-
ed and domestic genotypes. Even in the present
study in patients of a single ethnicity, the duration of
infection is much shorter in infection with genotype A
than B or C, which would make differences in the
response to lamivudine. The exact influence of geno-
types on the response to lamivudine can only be
evaluated in studies in patients with known duration
of infection.

~Atherapeutic option for patients with genotype A who
respond poorly to long-term lamivudine treatment may
include adefovir dipivoxil that has a high efficacy
unaccompanied by drug-resistant mutants in patients
with or without HBeAg [Marcellin et al., 2003; Had-
ziyannis et al.,, 2005]. No differences were found,
however, in the response to adefovil devoxivilin patients
with genotypes A, B, C, and D [Westland et al., 2003].
Patients with genotype A infection may be changed to
tenofovir disoproxil fumarate [Kuo et al., 2004] or
pegylated interferon that induces a better response
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patients with genotypes A or B than C or D [Janssen
et al., 2005].
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Background. Suppression of the progression to cir-
rthosis and hepatocellular carcinoma is important,
especially for young hepatitis C virus (HCV)-infected
patients. The aim of this study was to analyze the re-
sponse to interferon (IFN) monotherapy in young HCV
patients. Methods. Between 1989 and 2002, 1021 anti-
HCV-positive patients hospitalized at Toranomon Eos-
pital received IFN monotherapy. Among these patients,
144 were <35 years of age, while the remaining 877 were
36-73 years old. We retrospectively identified 209 pa-
tients with known dates of blood transfusion (i.e., start
of HCV infection) among the 1021 patients. IFN treat-
ment lasted 6 months. Results. HCV RNA level (P <
0.001), HCV genotype (P < 0.001), age (P <0.001), and
liver histology (P = 0.01) were identified as determi-
nants of the response to IFN monotherapy in 1021 pa-
tients. Moreover, in patients with high viral load and
genotype 1b, the sustained virological response (SVR)
rate was significantly higher in those aged <35 years -
than in older patients (P <0.001). In patients with geno-
type 1b with known date of blood transfusion, a longer
duration of infection negatively influenced the SVR
rate. In the 209 patients, multivariate analysis identified
HCV RNA level (P <0.001), age (P = 0.002), and dura-
tion of infection (P = 0.049) as determinants of SVR.
Conclusions. The response of IFN monotherapy is bet-
ter in patients aged <35 years than in older patients,
probably because of mild stage histology, the effect of
host-related factors, and shorter period of infection.
Long-term IFN monotherapy may be suitable for young
women who desire to become pregnant or those with
anemia.
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Introduction

Hepatitis C virus (HCV) frequently causes persistent
infection and leads to chronic hepatitis, liver cirrhosis,
and even hepatocellular carcinoma (HCC).** Several
studies have reported the effectiveness of interferon
(IFN)-based therapy in patients with HCV, particularly
with regard to clearance of HCV, normalization of se-
rum alanine aminotransferase (ALT), and reduction of
the incidence of HCC.57

The number of new cases of HCV infection caused by
transfusion of infected blood components is decreasing
mm Japan.® However, such cases are still being reported
in the United States and other Western countries.>
One of the reasons for this difference is intravenous
drug use and the popularity of tattooing. The same
trend, however, has been recently reported in Japan?
In this regard, it is important to reduce the chance of
development of liver cirrhosis and HCC, especially
in young infected patients. Accordingly, we believe it
Is important to evaluate [FN-based therapy in young
patients with HCV. Currently, the combination therapy
of interferon and ribavirin is widely used for patients

‘with HCV.1'2 However, ribavirin is reported to be

harmful for pregnant and young patients, and some-
times these groups refuse to receive such combination
therapy.1314

The present retrospective study was designed to ana-
lyze the efficacy of IFN monotherapy in young (<35
years of age) patients with HCV, because only a few
such studies have been reported.1516

Patients and methods

Patients

Between 1989 and 2002, 1021 anti-HCV-positive pa-

tients were hospitalized at Toranomon Hospital, Tokyo,
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Japan, .and received first IFN monotherapy. Patients
mfected with both HCV and hepatitis B virus (HBV) or
hepatitis A virus (HAV) or those with autoimmune
diseases, previous IFN treatment for hepatitis, history
of heavy alcohol abuse, drug abuse, herbal remedies,
liver cirrhosis or HCC on ultrasonography, coexisting
cardiac, renal, or pulmonary endocrine conditions were
excluded from this study. We also retrospectively iden-
tified 209 patients among these 1021 patients for whom
the day they bhad received the blood transfusion was
known. The duration of HCV infection was calculated
from the day the blood transfusion was received.

Histopathological examination of
liver biopsy specimens

The baseline histopathology of chronic hepatitis was
classified into four stages according to the extent of
fibrosis: stage 0 (F0), no fibrosis; stage 1 (F1), periportal
expansion; stage 2 (F2), portoportal septa; and stage 3
(F3), portocentral linkage or bridging fibrosis.” No
patients with liver cirrhosis (F4) were included in this
study.

Serum HCV-RNA marker

Qualitative analysis of HCV-RNA was performed using
a branched DNA probe assay (bDNA probe assay, ver-
sion 2.0; Chiron, Dai-ichi Kagaku, Tokyo, Japan) and a
polymerase chain reaction (PCR)-based assay using the
protocol provided by the manufacturer (Amplicor HCV
Monitor assay version 2.0, Roche Diagnostics, Tokyo,
Japan). HCV genotype was classified by PCR, using a
mixture of primers for six subtypes known to exist in
Japan, as reported previously.!8

Interferon therapy

Patients received 3 to 18 Mega Units (MU) of IFN-o
or -B (Sumiferon, Sumitomo Pharmaceutical, Osaka,
Japan; Canferon A, Takeda Chemical Industries,
Osaka, Japan; Intron A, Schering-Plough, Osaka,
Japan; or Feron, Toray, Tokyo, Japan). The period of
IFN treatment was 6 months. After discontinuation of
therapy, all patients were followed up for at least an
additional 6-month period. A sustained virological re-
sponse (SVR) was defined as negative HCV-RNA by
PCR at 6 months after the completion of IFN therapy.

Statistical analysis

Differences between groups were examined for statisti-
cal significance using the Mann-Whitney U test and a x-
squared test where appropriate. Independent predictive
factors associated with a SVR to IFN treatment were

studied using a-stepwise Cox regression analysis. The
following seven potential predictors were assessed in
this study: HCV genotype (1b vs. other than 1b), HCV
RNA level (high vs. low; a high virus quantity was
defined as >100Kiu/ml or >1 Meqg/ml; other values were
defined as a low virus quantity), liver histology (F1 vs.
F2 or F3), duration of infection (<5 vs. >5 years),
age (<35 vs. >35 years), total dose of IFN (<624 vs.
>624MU), and sex (M or F). All factors found to be at
least marginally associated with SVR to IFN treatment
(P < 0.15) were entered into a multiple logistic re-
gression. The odds ratio (OR) and 95% confidence
mnterval (CI) were calculated to assess the relative
risk confidence. All analyses described above were per
formed -using the SPSS program (version 7.5, SPSS,
Chicago, IL, USA).

Resnlts

Efficacy of interferon monotherapy

The SVR rate was 23.6% (134 of 569 patients) of pa-
tients with genotype 1b, 70.5% (206/292) of those with
genotype 2a, and 48.3% (43/89) of those with genotype
2b. In the high virus load group, the SVR rates were
11.3% (49/432) for patients with genotype 1b, 52.9%
(83/157) for those with genotype 2a, and 39.7% (29/73)
for those with genotype 2b. In the low virus load group,
the SVR rates were 62.0% (85/137) for patients with
genotype 1b, 91.1% (123/135) for those with genotype
2a, and 87.5% (14/16 patients) for those with genotype
2b.

Multivariate analysis of predictive factors for response
to IFN monotherapy

We explored the predictive factors for response to IFN
monotherapy in 1021 patients, and the following vari-
ables were entered into the model and could not be
removed: HCV RNA level (P < 0.001), HCV genotype
(P < 0.001), age (P < 0.001), and liver hlstology
(P=0.01).

Comparison of virological response to IFN between
patients <35 and >35 years old

Next, we examined the difference between patients aged
<35 years (n = 144) and >35 years (n = 877) (Table 1).
There was no significant difference in the sex ratio, total
dose of IFN, genotype classification, or viral load be-
tween the two age groups. With regard to liver histology,
more patients aged <35 years were classified as mild
stage (F1) than those in the other group (P <0.001). We
also examined SVR rates according to age (<35 and >35
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Table 1. Comparison between patients <35 years old and >35 years old treated with

interferon monotherapy

<35 years >35 years P value
Number _ 144 877
Age (years) 31 (16-35) 52 (36-73)
Sex (male/female) 105/39 585/292 NS
HCV-RNA level (high/low) 99/45 6021275 NS
Liver histology (F1/F2/F3/N)® 124/18/111 513/313/28/23 <0.001
Total dose of interferon MU) 624 (216-1440) - 624 (216-1680) NS
Genotype (1b/2a/2b/N): 85/38/17/4 484/254/72/67 NS

Data values are expressed as medians with ranges in'parenthéses unless indicated otherwise

HCV, hepatitis C virus; NS, not significant

*High, high viral load 2100kiwml or >1 Meq/ml; low, low viral load <100kiv/ml or <1 Meq/ml

®Liver fibrosis classified as F0, no fibrosis; F1, periportal expansion;
portocentral linkage or bridging fibrosis; N, liver biopsy was not perfo

N, not done

F2, portoportal septa; F3,
rmed ..

Table 2. Comparison of sustained virological response to interferon monotherapy

between patients <35 years old and >35 years old

<35 years >35 years P value

Low viral load group

1b 14722 (63.6%) 71/115 (61.7%) NS

2a 17/17 (100%) 106/118 (89.8%) NS

2b 4/4 (100%) 10712 (83.3%) NS
High viral load group

1b . 18/63 (28.6%) 31/369 (8.4%) <0.001

2a 16/21 (76.1%) 67/136 (49.2%) 0.019

2b 9/13 (69.2%) 20760 (33.3%) 0.0067

years), genotype (1b, 2a, 2b), and viral load (high, low)
(Table 2). In the low viral load group, there was no
significant difference in SVR rate between the <35 and
>35 age groups. On the other hand, in the high viral load
group, the SVR rate was higher in the younger group
than in the older group. In particular, the SVR rate was
significantly higher in the <35 years group with a high
viral load and genotype 1b compared with the respective
patients aged >35 years of age (P <0.001).

Relationship between duration of infection and
virological response to [FN

Figures 1 and 2 show the relationship between duration
of infection and SVR rate for patients with genotype 1b
and genotype 2 (2a or 2b) among 209 patients whose
infection duration could be assessed based on their his-
tory of blood transfusion. For the group with genotype
Ib, the longer the duration of the infection, the lower
the SVR rate was (Fig. 1). However, no such relation-
ship was identified for the group with genotype 2 (Fig.
2). The duration of infection in patients aged >35 years
was longer than that in patients aged <35 years (>35,
29 years (median); <35, 12 years (median), P < 0.001).

For the 209 patients, we explored the predictive
factors for response to IFN monotherapy. Univariate
analysis showed the following four factors to signifi-
cantly influence the response to IFN monotherapy:
genotype (P < 0.001), HCV RNA level (P <0.001), age
(P =0.019), and liver histopathology (P = 0.035). Since
the variables counld be mutually correlated, a multivari-
ate analysis was performed. In the last step, the follow-
ing variables were entered mmto the model and could not
be removed: genotype (P < 0.001), HCV RNA level
(P <0.001), and age (P < 0.001) (Table 3).

We also explored the determinants of the response to
IFN monotherapy among the patients with genotype 1b
(Table 3). Univariate analysis identified the following
four factors as having significantly influenced the
response to IFN monotherapy: HCV RNA level (P<
0.001), age (P < 0.001), duration of infection (P=0.014),
and liver histopathology (P=0.036). Since the variables
could be mutually correlated, a multivariate analysis
was performed. The analysis identified the following
three variables as significant and independent determi-
nants of the response to IFN: HCV RNA Jevel (P <
0.001), age (P = 0.002), and duration of infection (P =

0.049; Table 6). Next, we explored the predictive factors
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Table 3. Independent variables that contﬁbuted to a complete response to interferon monotherapy among 209 patients with
known day of receiving blood transfusion, by multivariate analysis

Multivariate

Variable ) ' odds ratio 95% CI P value
Multivariate analysis of all patients (n = 209) '

HCV RNA level (high vs. low) 14.618 6.293-33.952 <0.001

Genotype (1b vs. 2a, 2b) ' 6.573 2.938-14.705 <0.001

Age (<35 vs. >35 years) 5.416 2.130-13.772 <0.001
Multivariate analysis of patients with genotype 1b (n = 125)

HCV RNA level (high vs. low) 10.120 3.467-29.540 <0.001

Age (£35 vs. >35 years) ' 4.944 1.802-13.566 0.002

Duration of infection (<5 vs. >5 years) 4.467 1.005-19.859 0.049
Multivariate analysis of patients with genotype 2a and 2b (n = 78)

HCV RNA level (high vs. low) 12.089 3.234-45.196 <0.001

95% Cl, 95% confidence interval

for the response to IFN monotherapy in patients with ~ Discussion

genotypes 2a and 2b (Table 3). Among the seven factors

examined in univariate analysis, only HCV RNA load It has been reported that HCV RNA level, HCV geno-
was identified as a significant and independent determi-  type, and liver histology are important determinants
nant of the response to IFN (P < 0.001; Table 3). of the response to IFN monotherapy in patients with
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HCV.192L A few reports also highlight the importance of
age in the response to therapy.? In our study, a multi-
variate analysis of predictive factors for response to IFN
monotherapy among 1021 patients showed the follow-
ing variables to be associated with SVR: HCV RNA
level, HCV genotype, age, and liver histology. Our
study also confirmed the importance of age. for achiev-
ing a SVR. The latter result is different from that re-
ported by other investigators, and the difference may be
explained by the relatively large number of young adult
patients (144 patients) in our study compared with the
other studies.® '

In our study, comparison of the response to IFN
monotherapy in patients with high viral load according
to age showed that the SVR rate of patients aged <35
years was significantly higher than that for those >35
years old. In particular, the SVR rate of patients with
high viral load and genotype 1b aged <35 years was
higher than the respective patients aged >35 years.
However, no such differences were noted in patients
with a low viral load. Thus, in patients with a low viral
load, the higher efficacy of IFN may refiect the effect of
the drug on virus-related factors and not host-related
factors such as age. Why is the SVR rate in patients <35
years of age higher than in those >35 years old? One
reason is probably liver histology; the liver histology of
many young patients was at the F1 stage. Other reasons
include the effect of host-related factors and a shorter
period of infection, judging from the reported high SVR
rate to IFN treatment for acute hepatitis C.2*2 Consid-
ering these reports, we investigated in the present study
the efficacy of treatment in patients with known dura-
tion of HCV infection.

In the present study, we analyzed patients with a
blood transfusion history on the assumption that those
patients were infected with HCV by blood transfusion.
Among such patients, multivariate analyses also
revealed that HCV RNA level, genotype, and age
were important determinants of the response to IFN
monotherapy. Moreover, the duration of infection and
age were independent determinants of the response to
IFN monotherapy among patients with genotype 1b.

With regard to the influence of host factors, the bio- .

logical activity of IFN is mediated, at least in part, by
the induction of intracellular antiviral proteins, such as
2’-5" oligoadenylate synthetase (25" OAS), dsRNA-
activated protein kinase (PKR), and MxA protein. 2 It
Is possible that a larger number of such intracellular
antiviral proteins are induced in young patients com-
pared with in older patients. Further in vitro studies are
warranted to compare the type and number of antiviral
proteins that are induced by IFN therapy in young and
old patients. :

IFN and ribavirin combination therapy is widely used
for the treatment of patients with chronic hepatitis

C infection. Such therapy has been reported to in-
crease significantly the SVR rate compared with IFN
monotherapy 12 For IFN and ribavirin combination
therapy, however, little is known about the effect of age
on SVR. In this regard, ribavirin therapy is reported to
induce embryonic malformations, 4 Therefore, there is
an ethical problem with regard to the use of IFN and
ribavirin combination therapy, at least in pregnant pa-
tients. It is also difficult to recommend the combination
therapy for patients with anemia, because such therapy
is reported to induce anemia in some patients.3%3! In
these patients, IFN monotherapy is the first choice for
treatment. Recent studies reported good SVR rates for
IFN monotherapy over 2 years.>* Thus, it is recom-

.mended that young HCV patients who must avoid IFN
~ and ribavirin combination therapy should receive long-

term IFN monotherapy.

At present, new cases of HCV infection are diag-
nosed particularly among those who take drugs intrave-
nously and obtain tattoos.5-1° The spread of intravenous
drug use and tattoos among young people is worrisome
in Japan and other countries. These trends are expected
to be associated with an increase in the number of
young HCV-infected patients in the future. To prevent
the development of liver cirrhosis and HCC in such
patients, early introduction of IFN-based therapy is
important. .

In conclusion, we have demonstrated in the present
study that the response to IFN monotherapy of patients
aged <35 years is better than that of older patients.
Young women who do not intend to become pregnant
should be treated with IFN and ribavirin. On the other
hand, young women who plan to become pregnant
and/or have anemia, should receive long-term IFN
monotherapy.
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Abstract

Objective: We assessed the efficacy and safety of inter-
feron (IFN) monotherapy in 84 elderly patients aged =65
years with chronic hepatitis C in a retrospective cohort
study. Methods: Twenty-two of the 84 elderly patients
were treated with IFN at a dose of 6 million units daily
for 6-8 weeks, 18 patients were treated 2--3 times a week
for 24 weeks and 44 patients were treated daily for 2-8
weeks and 2-3 times a week for 16-24 weeks. Results: A
sustained virological response {SVR) occurred in 35.7%
{30/84) of the patients by intention-to-treat analysis. Mul-
tivariate analysis showed that patients achieved a sig-
nificant SVR when: (1) serum HCV-RNA level before IFN
therapy was <100 KIU/ml {p < 0.0001) and (2) staging of
liver fibrosis was mild (p =0.040). Eleven (13.1%) patients
discontinued the IFN regimen due to adverse events. Re-
garding factors predicting discontinuation of IFN, uni-
variate analysis showed that patients aged >70 years
were prone to drop out of therapy due to adverse events
in IFN therapy {p = 0.009). Conclusion: Our results sug-
gestthat IFN administration is suitable for 65-to 70-year-
old patients with chronic hepatitis C without genotype
1b and high virus load.

Copyright © 2006 S. Karger AG, Basel

introduction

Hepatocellular carcinoma (HCC) often occurs in pa-
tients with hepatitis C virus (HCV)-RNA-positive chron-
ic liver disease [1]. The majority of deaths due to HCC
are ascribed to hepatitis viruses, of which 70-80% (cor-
responding to approximately 30,000/year) are attributed
to persistent HCV infection in Japan [2, 3]. The yearly
incidence of HCC in patients with HCV-RNA-positive
cirrhosis ranges from 5 to 7% [4-6]. In the prevention of
HCQC, it is important to eradicate HCV-RNA with inter-
feron (IFN) therapy {2, 3, 7]. However, various side ef-
fects have been reported in patients treated with IFN [3].
Elderly individuals are defined by the World Health Or-
ganization as those aged >65 years, and IFN treatment is
mainly given to patients with chronic hepatitis C below
65 years of age because of IFN-related side effects and
safety restrictions in Japan. However, in patients with
stage F3-F4 disease, progression to HCC was significant-
ly increased compared to patients with F1-F2 liver his-
tology [8]. Thus, to prevent HCC development, it is im-
portant to clear HCV-RNA with IFN therapy in elderly
patients with stage F3-F4 disease [9]. However, only few
studies have targeted IFN therapy in elderly patients with
chronic hepatitis C [10-13]. We therefore assessed retro-
spectively the efficacy and safety of IFN monotherapy in
elderly patients with chronic hepatitis C.
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Patients and Methods

Patients

The number of chronic hepatitis C patients treated with IFN
monotherapy at the study hospital was 2,630 between 1989 and
2000. Of these, 84 patients met the following criteria: (1) age =65
years; (2) IFN administration <6 months; (3) alanine aminotrans-
ferase (ALT) elevation >2 x the upper limits (normal range: 12-
50 TU/I) within 6 months; (4) no treatment with corticosteroids,
immunosuppressive agents or antiviral agents during the previous
6 months; (5) no hepatitis B surface antigens, antinuclear antibod-
ies or antimitochondrial antibodies detectable in serum by radio-
immunoassay, and (6) leukocytes >3.000/mm?, platelet count
>80,000/mm? and bilirubin <2.0 mg/ml. Exclusion criteria were a
history of alcohol abuse or advanced liver cirrhosis (LC). Subse-
quently, efficacy and side effects of IFN as well as factors contrib-
uting to the eradication of HCV-RNA and the IFN-related dropout
rate were assessed. Our study was approved by the institutional
ethics review board of our hospital. The physician in charge ex-
plained the purpose and method of this clinical trial, as well as po-
tential adverse reactions, to each patient, who later gave his/her
informed consent for participation.

IFN Therapy

IFN treatment consisted of 3 or 6 million units of IFN-a or
IFN-B given according to one of three schedules. In 22 patients, the
daily dose of IFN was administered for 68 weeks. In another 18
patients, IFN was administered three times a week for 24-28 weeks.
In the third group including 44 patients, daily IFN was adminis-
tered for 2-8 weeks, followed by three times a week for 16-22
weeks.

Blood and Urine Tests

Blood samples were obtained just before and 24 weeks after [FN
treatment. The samples were stored at —80°C until analyzed. Using
these blood samples, HCV-RNA levels before IFN monotherapy
were analyzed by quantitative PCR assay (Amplicor GT-HCV
Monitor, version 2.0, Roche Molecular Systems) [14]. Twenty-four
weeks after IFN therapy, HCV-RNA levels were analyzed by the
qualitative PCR assay. The lower detection limit of the qualitative
assay is 100 copies/ml [15]. The HCV genotype was examined by
PCR assay, using a mixture of primers for the six subtypes known
to exist in Japan, as reported previousty [16].

Definition of Response to IFN Efficacy

The therapeutic efficacy was evaluated 24 weeks after the end
of IFN therapy. A sustained virological response (SVR) to IFN
therapy was defined as HCV-RNA negativity using a commercial
Amplicor HCV qualitative assay (Amplicor HCV, version 2.0,
Roche Diagnostic Systems, Basel, Switzerland) at two time points,
3 and 6 months after the completion of IFN therapy. Absence of
SVR was defined as no response.

Liver Histology

Liver biopsy specimens were obtained percutaneously or at
laparoscopy using a Tohoku-University-modified Vim Silverman
needle with an internal diameter of 2 mm (Kakinuma, Tokyo,
Japan). Liver histology of chronic hepatitis was classified accord-
ing to the extent of fibrosis into three stages: stage 1, periportal
expansion; stage 2: portoportal septa, and stage 3: portocentral
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Table 1. Characteristics of the study patients at the commence-
ment of IFN monotherapy

Characteristics

Patients 84

Sex, males/females 38/46

Age®, years 67 (65-84)
Liver fibrosis, FI/F2/F3/F4/ND 28/30/5/12/9
HCV genotype, 1b/2a/2b/others 35/33/11/5
HCV-RNA? MEg/ml 3.9 (<0.2-22)
AST®, TU/ 60 (22-232)
ALT? U/ 70 (21-369)
Hb?, g/dl 13.5(10.8-15.6)
Platelets® x 10%/mm? 14.5 (8-25.3)
WBC*mm? 4,700 (2,700-8,400)
IFN regimen, C/I/C+] 22/18/44
IFNo/IFNB 54/30

C = 6- to 8-week continuous course; I = 24-week intermittent
course; C+I = 2- to 8-week continuous course + 16- to 22-week in-
termittent course.

@ Medians and ranges.

linkage or bridging fibrosis. In addition to LC (stage 4), we clas-
sify four stages [17].

Statistical Analysis

Efficacy of IFN therapy was assessed by intention-to-treat and
per-protocol analyses. Multivariate analysis (multiple logistic re-
gression analysis) was used to establish which factors contributed
to the outcome of IFN therapy. Results for each variable were trans-
formed into categorical data consisting of two simple original num-
bers for multivariate analysis. p < 0.05 was considered statistically
significant. The variables used for multivariate analysis were age,
gender, liver histology, aspartate aminotransferase (AST), ALT
(factors associated with patients) and HCV-RNA load and geno-
type (factors associated with the virus) and the methods of IFN
therapy (factors associated with therapy). The SPSS software pack-
age (SPSS, Chicago, Ill., USA) was applied.

Results

Patient Characteristics

Table 1 shows the characteristics of the patients. The
median age of these 84 patients was 67 years (range, 65—
84 years). The IFN regimen was not randomized but de-
cided by physician advice and patient’s will.

Efficacy of the IFN Therapy
Eighty-four patients were enrolled in the present study,
but 11 patients dropped out due to IFN-related side ef-
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Table 2. Factors predicting SVR after IFN

monotherapy by univariate analysis Factors Category Qdds ratio 95% CI p value
HCV-RNA > 1/<1 MEqg/ml 1/27.60 5.83-130.78  <0.0001
HCV genotype 1b/2a, 2b 1/3.06 1.15-8.13 0.025
IFN regimen' I/others 1/5.88 1.22-27.03 0.027
Liver histology F2-F4/F1 1/3.00 1.12-8.06 0.029
Sex female/male 1/2.12 0.86-5.23 0.104
IFN regimen others/C+I 1/1.67 0.68-4.12 0.264
ALT = 100/<100 TU/ 1/2.17 0.50-9.40 0.302
IFN regimen others/C 1/1.62 0.61-4.31 0.338
AST >76/<76 TU/ 1/1.54 0.54-4.35 0.559
IFN a/B 1/1.33 0.53-3.36 0.542
Age = 68/<68 years 1/1.09 0.38-3.15 0.873

L'C = 6- to 8-week continuous course; [ = 24-week intermittent course; C+I = 2- to
8-week continuous + 16- to 22-week intermittent course; CI = confidence interval.

Table 3. Factors predicting SVR after IFN

monotherapy by multivariate analysis Factors Category Odds ratio  95% CI p value
HCV-RNA =1/<1 MEq/ml 1/742.08 6.18-286.63 0.0001
Liver histology F2-F4/F1 1/5.97 1.08-32.92 0.040

CI = Confidence interval.

fects. The remaining 73 patients completed the IFN ther-
apy. SVR occurred in 35.7% (30/84) by intention-to-treat
analysis.

Next we examined many factors that contributed to
SVR by multivariate analysis. Univariate analysis (ta-
ble 2) showed that patients achieved a significant SVR
when: (1) the serum HCV-RNA level before the IFN ther-
apy was =100 KIU/ml (p < 0.0001); (2) HCV genotype
was 2a or 2b (p = 0.025); (3) the IFN regimen was not
intermittent (p = 0.027), and (4) staging of liver fibrosis
was mild (p = 0.027).

Due to the mutual correlation of these variables, mul-
tivariate logistic regression analysis was performed, using
four significant variables in the model. Multivariate anal-
ysis showed that patients achieved a significant SVR
when: (1) the serum HCV-RNA level before the IFN ther-
apy was =100 KIU/ml (p <0.0001), and (2) staging of
liver fibrosis was mild (p = 0.040; table 3).

Table 4 shows the SVR based on virus load, HCV ge-
notype, liver histology and the IFN regimen. In patients
with a virus load =100 KIU/ml, genotype 2a or 2b, and
liver histology of stage 1, SVR was 100% in patients with

IFN Therapy in Elderly Patients with
Chronic Hepatitis C

continuous IFN treatment and in those receiving the con-
tinuous + intermittent IFN regimen. On the other hand,
in patients with a virus load >100 KIU/ml and genotype
b, no patients showed SVR.

Safety of IFN Therapy

Of the 84 patients originally included in this study, 11
(13.1%) discontinued the IFN regimen due to adverse
events: 5 cases due to general fatigue, 3 cases due to psy-
chiatric disorder, and 1 patient each due to retinal bleed-
ing, conjunctivitis, and leukopenia. These side effects oc-
curred after 49-123 days in general fatigue, 15-141 days
in psychiatric disorder, 106 days in retinal infarction, 32
days in conjunctivitis, and 30 days in leukopenia. Eight
of the 11 patients stopped the IFN therapy owing to ad-
verse events. Three patients continued IFN therapy at
reduced doses. The remaining patients completed IFN
therapy without severe side effects.

Cumulative Dropout Rate due to Adverse Events
Figure 1 shows the cumulative dropout rate due to ad-
verse events of IFN. The cumulative dropout rate was

Intervirology 2006;49:121-126 123
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Fig. 1. Cumulative dropout rate due to ad-
verse events during IFN therapy.
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Table 4. SVR based on virus load, HCV genotype, liver histology
and IFN regimen

HCV-RNA HCV Liver Cases SVR based on
MEqg/ml genotype  histology IFN regimen'
<l 2a,2b F1 9 C; 100% (5/5),
C+I; 100% (4/4)
<} 1b Fl 4 C+I; 75% (3/4)
<l 2a, 2b F2-F4 12 I; 33.3% (1/3),
C; 50% (2/4),
C+1; 40% (2/5)
<1 1b F2-F4 9 I; 0% (0/2),
C; 0% (0/1),
C+1; 66.7% (4/6)
=1 2a, 2b Fl 6 C; 0% (0/3),
C+I; 33.3% (1/3)
=1 1b F1 6 1; 0% (0/2),
C; 0% (0/1),
C+I; 0% (0/3)
=1 2a, 2b F2-F4 9 1; 0% (0/2),
C; 0% (0/1),
C+I; 16.7% (1/6)
=1 1b F2-F4 12 1; 0% (0/3),

C; 0% (0/3),
C+I; 0% (0/6)

1 C = 6- to 8-week continuous course; I = 24-week intermittent
course; C+I = 2- to 8-week continuous + 16- to 22-week intermit-
tent course. Numbers of patients who showed SVR/total number
“of patients and percentages are shown.

124 Intervirology 2006;49:121-126

4.8% & weeks after the initiation of IFN therapy and
17.3% at 24 weeks. We assessed factors predicting drop-
out based on adverse events in IFN therapy. The follow-
ing factors were evaluated: sex, age, staging of liver histol-
ogy, viral load, AST, ALT, Hb, platelet count, HCV-RNA
level at the initiation of IFN treatment, and IFN regimen
(table 5). Univariate analysis showed that patients aged
>70 years were prone to dropout based on adverse events
in IFN therapy (p = 0.009).

Discussion

Many investigators have reported IFN monotherapy
and the IFN-ribavirin combination therapy to be effec-
tive for decreasing levels of ALT, reducing and eliminat-
ing HCV-RNA levels, improving liver histology and re-
ducing the incidence of HCC in chronic hepatitis C pa-
tients [18-22]. However, clearance of serum HCV-RNA
is not always attained. Factors predictive of SVR to IFN
have been extensively studied, i.e. short duration of the
disease, young age, absence of cirrhosis, low HCV-RNA
levels and HCV genotype 2a [23-25]. Moreover, owing
to IFN-related side effects or occurrence of complica-
tions, not all patients could be treated with IFN [26]. The
dropout rate due to IFN-related side events might tend
to increase in elderly patients. Thus, IFN therapy for
chronic hepatitis C has been limited to patients aged less
than 60 or 65 years. In Japanese patients >60 or >65
years, anti-inflammatory therapies, e.g. ursodeoxycholic
acid or glycyrrhizin, were given. Complications related to
these anti-inflammatory agents are few compared to IFN-
related side effects.
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Table 5. Factors predicting dropout based

on IFN-related side effects Factors Category Odds ratio  95% CI p value
Age <70/ =70 years 1/5.98 1.57-22.73 0.009
Liver histology F2-F4/F1 1/3.76 0.46-30.56 0.216
HCV-RNA = 1/<1 MEqg/ml 1/3.01 0.797-11.39 0.104
IFN regimen C+I1/others 1/2.57 0.71-9.21 0.149
IFN Blo 1/2.56 0.31-21.10 0.381
IFN regimen' others/I 1/2.44 0.69-8.70 0.164
WBC =4,000/<4,000/mm?> 1/2.16 0.44-10.99 0.344
Sex female/male 1/2.12 0.86-5.23 0.104
AST =76/<76 TU/ 1/1.97 0.40-3.76 0.407
Platelets =15/<15 x 10%/mm3 1/1.97 0.47-8.26 0.354
Sex male/female 1/187 0.53-6.62 0.333
HCYV genotype 2a, 2b/1b 1/1.51 0.42-5.47 0.525
Hb =13.5/<13.5 g/dl 1/1.51 0.36-6.33 0.574
IFN regimen others/C 1/1.39 0.13-14.9 0.784
ALT =100/<100 U/ 1/1.34 0.25-7.30 0.738

L' C = 6- to 8-week continuous course; I = 24-week intermittent course; C+I = 2- to
8-week continuous + 16- to 22-week intermittent course; CI = confidence interval.

However, according to the statistics of the Japanese
Ministry of Health, Labor and Welfare, the death rate
(per 100,000 people) of HCC in Japan among people >65
years was 72.5in 1980 and 111.1 in 2002. In the elderly,
incidence rates of L.C and HCC are increasing in Japan.
In general, in patients aged = 80 years with chronic liver
disease, LC is the main risk factor affecting prognosis. In
patients without LC, the number of liver-related deaths
was lower than in patients with LC [27]. In elderly pa-
tients treated with IFN to protect the progression to LC
and occurrence of HCC, lifée expectancy may be pro-
longed. Especially chronic hepatitis C patients with geno-
type 2a/2b or genotype 1b and lower virus load show good
response to IFN therapy. Even if IFN -is given at low
doses, these patients could be expected to eradicate HCV-
RNA and protect HCC. We, therefore, assessed the effi-
cacy and safety of IFN therapy for chronic hepatitis C in
elderly Japanese patients aged = 65 years.

Regarding the efficacy of IFN therapy, patients who
had genotype 2a or 2b, or 1b with low virus load had gen-
erally demonstrated high SVR. In the present study, el-
derly patients having genotype 2a/2b or genotype 1b with
low virus load had high SVR. Moreover, with respect to
safety of IFN therapy, the dropout rate was low in the
IFN-treated elderly patients 8 weeks after initiation of
IFN. We would like to recommend daily IFN therapy for
6-8 weeks in elderly patients having genotype 2a or 2b,
or 1b with low virus load.

IFN Therapy in Elderly Patients with
Chronic Hepatitis C

In conclusion, our results suggest that IFN administra-
tion is suitable to eradicate HCV-RNA in 65- to 70-year-
old chronic hepatitis C patients without genotype 1b and
high virus load.

Acknowledgments

The present work was supported in part by grants-in-aid from
the Okinaka Memorial Institute for Medical Research and Japa-
nese Ministry of Health, Labor and Welfare.

Intervirology 2006;49:121-126 125

— 352 —



References

Simonetti RG, Camma C, Fiorello F, Cottone
M, Rapicetta M, Marino L, Fiorentino G,
Craxi A, Ciccaglione A, Giuseppetti R, Strof-
folini T, Pagliaro L: Hepatitis C virus as a risk
factor for hepatocellular carcinoma in patients
with cirrhosis. A case control study. Ann Intern
Med 1992;116:97-102.

Imai Y, Kawata S, Tamura S, Yabuuchi I,
Noda S, Inada M, Maeda Y, Shirai Y, Fuku-
zaki T, Kaji I, Ishikawa H, Matsuda Y, Nishi-
kawa M, Seki K, Matsuzawa Y: Relation of
interferon therapy and hepatocellular carcino-
ma in patients with chronic hepatitis C. Osaka
Hepatocellular Carcinoma Prevention Study
Group. Ann Intern Med 1998;129:94-99.
Okanoue T, Itoh Y, Minami M, Sakamoto S,
Yasui K, Sakamoto M, Nishioji K, Murakami
Y, Kashima K: Interferon therapy lowers the
rate of progression to hepatocellular carcinoma
in chronic hepatitis C but not significantly in
an advanced stage: A retrospective study in
1148 patients. Viral Hepatitis Therapy Study
Group. J Hepatol 1999;30:653-659.

Ikeda K, Saitoh S, Koida I, Arase Y, Tsubota
A, Chayama K, Kumada H, Kawanishi M: A
multivariate analysis of risk factors for hepato-
cellular carcinogenesis: A prospective observa-
tion of 795 patients with viral and alcoholic
cirrhosis. Hepatology 1993;18:47-53.

Oka H, Kurioka N, Kim K, Kanno T, Kuroki
T, Mizoguchi Y, Kobayashi K: Prospective
study of early detection of hepatocellular car-
cinoma with cirrhosis. Hepatology 1990;12:
680-687.

Tkegami T, Sugiura N, Ebara M, Saisho H,
Ohto M: Development and predictive factors
of hepatocellular carcinoma in patients with
chronic liver disease over a long follow-up pe-
riod in Japanese. Jpn J Gastroenterol 1994;91:
1290~-1300.

Kasahara A, Hayashi N, Mochizuki K, Takay-
anagi M, Yoshioka K, Kakumu S, Ilijima A,
Urushihara A, Kiyosawa K, Okuda M, Hino
K, Okita K: Risk factors for hepatocellular car-
cinoma and its incidence after interferon treat-
ment in patients with chronic hepatitis C. Hep-
atology 1998;27:1394-1402.

Ikeda K, Arase Y, Kumada H: Hepatocellular
carcinogenesis and prognosis of elderly pa-
tients with chronic hepatits type C {in Japa-
nese). Nippon Rinsho 2001;59:1338-1344.
Tkeda K, Saitoh S, Kobayashi M, Suzuki Y,
Suzuki F, Tsubota A, Arase Y, Murashima N,
Chayama K, Kumada H: Long-term interferon
therapy for 1 year or longer reduces the hepa-
tocellular carcinogenesis rate in patients with
liver cirrhosis caused by hepatitis C virus: A
pilot study. J Gastroenterol Hepatol 2001;16:
406-415.

11

14

16

18

Terranova R, Luca S: Treatment of chronic
hepatitis C with lymphoblastoid interferon al-
pha in elderly patients. Eur Rev Med Pharma-
col Sci 1997;1:47-52.

Terranova R, Luca S: Different types of inter-
feron for the therapy of HCV chronic active
hepatitis in the elderly patients. Eur Rev Med
Pharmacol Sci 1999;3:45-52.

Horiike N, MasumotoT, Nakanishi K, Michi-
taka K, Kurose K, Ohkura I, Onji M: Inter-
feron therapy for patients more than 60 years
of age with chronic hepatitis C. J Gastroen-
terol Hepatol 1995;10:246-249.

Bresci G, Del Corso LD, Romanelli AM, Giu-
liano G, Pentimone F: The use of recombinant
interferon alfa-2b in elderly patients with anti-
HCV-positive chronic active hepatitis. J Am
Geriatr Soc 1993;41:857-862.

Albadalejo J, Alonso R, Antinozzi R, Bogard
M, Bourgault AM, Colucci G, Fenner T, Pe-
tersen H, Sala E, Vincelette J, Young C: Mul-
ticenter evaluation of the COBAS AMPLI-
COR HCYV assay, an integrated PCR system
for rapid detection of hepatitis C virus RNA in
the diagnostic laboratory. J Clin Microbiol
1998;36:862-865.

Doglio A, Laffont C, Caroli-Bose FX, Rochet
P, Lefebvre I: Second generation of the auto-
mated Cobas Amplicor HCV assay improves
sensitivity of hepatitis C virus RNA detection
and yields results that are more clinically rel-
evant. J Clin Microbiol 1999;37:1567-1569.
Dusheiko G, Schmilovitz-Weiss H, Brown D,
McOmish F, Yap PL, Sherlock S, Mcintyre N,
Simmonds P: Hepatitis C virus genotypes; an
investigation of type-specific differences in
geographic origin and disease. Hepatology
1994;19:13-18.

Desmet V], Gerber M, Hoofnagle JH, Manns
M, Sheuer PJ: Classification of chronic hepati-
tis: Diagnosis, grading and staging. Hepatology
1994;19:1513-1520.

McHuchison JG, Gordon SC, Schiff ER, Shiff-
man ML, Lee WM, Rustgi VK, Goodman ZD,
Ling MH, Cort S, Albrecht JK: Interferon alfa-
2b alone or in combination with ribavirin as
initial treatment for chronic hepatitis C. N
Engl J Med 1998;339:1485-1492.

Intervirology 2006;49:121-126

— 353 —

20

21

22

23

24

25

26

27

Poynard T, Marcellin P, Lee SS, Niederau C,
Minuk GS, Ideo G, Bain V, Heathcote J, Zeu-
zem S, Trepo C, Albrecht J: Randomised trial
of interferon alpha 2b plus ribavirin for 48
weeks or 24 weeks versus interferon alpha 2b
plus placebo for 48 weeks for treatment of
chronic infection with hepatitis C virus. Lancet
1998;352:1426-1432.

Reichard O, Norkrans G, Fryden A, Braconier
JH, Sonnerborg A, Weiland O: Randomised,
double-blind, placebo-controlled trial of inter-
feron alpha 2b with and without ribavirin for
chronic hepatitis C. Lancet 1998;351:83-87.
Schalm SW, Hansen BE, Chemello L, Bello-
buono A, Brouwer JT, Weiland O, Cavalletto
L, Schvarcz R, Ideo G, Alberti A: Ribavirin
enhances the efficacy but not the adverse ef-
fects of interferon in chronic hepatitis C. J
Hepatol 1997;26:961-966.

McHutchison JG, Poynard T, Pianko S, Gor-
don SC, Reid AE, Dienstag J, Morgan T, Yao
R, Albrecht J: The impact of interferon plus
ribavirin on response to therapy in black pa-
tients with chronic hepatitis C. Gastroenterol-
ogy 2000;119:1317-1323.

Tsubota A, Chayama K, Arase Y, Koida I,
Saitoh S, Hashimoto M, Iwasaki S, Kobayashi
M, Hiromitsu K: Factors predictive of re-
sponse to interferon-alpha therapy in hepatitis
C virus infection. Hepatology 1994;19:1088—
1094,

Yoshioka K, Kakumu S, Wakita T, Ishikawa
T, Itoh Y, Takayanagi M, Higashi Y, Shibata
M, Morishima T: Detection of hepatitis C vi-
rus by polymerase chain reaction and response
to interferon-a therapy: Relationship to geno-
types of hepatitis C virus. Hepatology 1992;16:
293-299.

Shiratori Y, Kato N, Yokosuka O, Imazeki F,
Hashimoto E, Hayashi N, Nakamura A, Asada
M, Kuroda H, Tanaka N, Arakawa Y, Omata
M: Predictors of the efficacy of interferon ther-
apy in chronic hepatitis C virus infection. Gas-
troenterology 1997;113:558-566.

Okanoue T, Sakamoto S, Itoh Y, Minami M,
Yasui K, Sakamoto M, Nishioji K, Katagishi
T, Nakagawa Y, Tada H, Sawa Y, Mizuno M,
Kagawa K, Kashima K: Side effects of high-
dose interferon therapy for chronic hepatitis C.
J Hepatol 1996;25:283-291.

Hoshida Y, Ikeda K, Kobayashi M, Suzuki Y,
Tsubota A, Saitoh S, Arase Y, Kobayashi M,
Murashima N, Chayama K, Kumada H:
Chronic liver disease in the extremely elderly
of 80 years or more: Clinical characteristics,
prognosis and patient survival analysis. J Hep-
atol 1999;31:860-866.

Koyama et al.



Springer .

A Long-Term Glycyrrhizin Injection Therapy
Reduces Hepatocellular Carcinogenesis Rate in
Patients with Interferon-Resistant Active Chronic
Hepatitis C: A Cohort Study of 1249 Patients

Kenji Ikeda, Yasuji Arase, Masahiro Kobayashi, Satoshi Saitoh,
Takashi Someya, Tetsuya Hosaka, Hitomi Sezaki, Norio Akuta,
Yoshiyuki Suzuki, Fumitaka Suzuki, Hiromitsu Kumada

Digestive Diseases and Sciences 2006:51:603-609

— 354 —



