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Absitract

AIM: To determine the efficacy of an interferon alpha
and ribavirin combination treatment for Japanese pa-
tients infected with hepatitis C virus (HCV) of genotype 2,
a multi-center study was retrospectively analyzed.

METHODS: In total, 173 patients with HCV genotype 2
started to receive interferon-alpha subcutaneously thrice
a week and 600-800 mg of ribavirin daily for 24 wk.

RESULTS: The overall sustained virological response
(SVR), defined as undetectable HCV RNA in serum, 24
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wk after the end of treatment, was remarkably high by
84.4%, (146/173) by an intention-to-treat analysis. A
significant difference in SVR was found between patients
with and without the discontinuation of ribavirin (46.9%
vs 92.9%), but no difference was found between those
with and without a dose reduction of ribavirin. A signifi-
cant difference in SVR was also found between patients
with less than 16 wk and patients with 16 or more weeks
of ribavirin treatment (34.8% vs 92.0%).

CONCLUSION: The 24-wk interferon and ribavirin
treatment is highly effective for Japanese patients

with HCV genotype 2. The significant predictor of SVR
is continuation of the ribavirin treatment for up to 16
weeks.
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INTRODUCTION

The heterogeneity of the hepatitis C virus (HCV) genome
has warranted the classification of the virus into different
genotypes, with six major genotypes and more than 50
subtypes of HCV having been described till date” V. The
different genotypes may be important to the pathogenesis
of the disease response to antiviral therapylSJ, and the
diagnosism, as shown by molecular epidemiological studies
and research on vaccine development.

A currently popular treatment regimen for the treat-
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ment of chronic HCV infection in the wortld is pegylated
interferon (IFN) alpha in combination with ribavirin.
However, thete was no data of response to such combina-
tion treatment for Japanese patients, because the treatment
was just approved by the Japanese Minister of Health, La-
bour and Welfare in December 2004. Treatment with these
drugs has resulted in a high rate of sustained virological
response (SVR), over 50 %""; however, the treatment
duration is long, 48 wk and it causes various side effects,
which are sometimes serious. Such a combination treat-
ment is also expensive; a 24-wk treatment course costs ap-
proximately $20 000", The efficacy and economic aspects
need to be analyzed. Quite recently, a very short duration
treatment for acute hepatitis C was shown to be highly ef-
fective

The HCV genotype has been reported to be the most
important predictor of IFN treatment response’ . Pa-
tients infected with genotypes 2 and 3 have achieved about
65% SVR in a trial of 24-wk IFN alpha in combination
with ribavirin, in contrast to patients with genotype 1 who
had under 30% SVR!"*"! Recently, multicenter studies
in Europe and North America showed that patients with
genotypes 2 and 3 were able to achieve a high SVR in a
trial of 14-16 wk of pegylated IFN alpha in combination
with ribavirin"®"". However, their analysis included very
few genotype 2 patients: one included 23 genotype 2 pa-
tients and the other had 43 patients.

The distribution of HCV genotypes in Japan includes
about 70% genotype 1b, with the remaining 30% geno-
types 2a and 2b"". The SVRs to treatment of even shorter
duration have not yet been reported for Japanese patients.
Data are needed to define whether or not the duration of
treatment with IFN alpha in combination with ribavirin
can be reduced from 24 wk without compromising antivi-
ral efficacy in patients chronically infected with HCV of
genotype 2. This investigation has assessed the efficacy of
a 24-wk combination treatment of IFN alpha and ribavirin
for Japanese patients with HCV genotype 2 infection and
focussed on the issue of the relationship between the du-
ration of treatment and the efficacy.

MATERIALS AND METHODS

Patients

A retrospective study was done on Japanese patients
treated between December 2000 and March 2004 that
included 173 patients, 20 years or older, who satisfied
the following criteria: (1) chronically infected with HCV
genotype 2a or 2b; and (2) a history of an increased alanine
aminotransferase (ALT) level for over 6 months. Criteria
for exclusion were: (1) clinical or biochemical evidence of
hepatic decompensation; (2) hemoglobin level less than
115 g/L, white blood cell count less than 3 X 10°/L, and
platelet count less than 50 X 10°/1; (3) concomitant liver
disease other than hepatitis C (hepatitis B surface antigen-
or human immunodeficiency virus-positive); (4) alcohol
or drug abuse; (5) suspected hepatocellular carcinoma; (6)
severe psychiatric disease; and (7) treatment with antiviral
or immunosuppressive agents prior to enrolment. Patients
who fulfilled the above criteria were recruited at Kyushu
University Hospital and 32 affiliated hospitals in the

northern Kyushu area of Japan.

Informed consent was obtained from all the patients
before enrollment in this study. The study was approved
by the institutional Ethics Committees of the hospitals
involved and conducted in accordance with the ethical
guidelines of the Declaration of Helsinki and the
International Conference on Harmonization of guidelines
for good clinical practice.

Study design

All patients were treated with 6-10 MU of IFN alpha-2b
(Intron A; Schering-Plough, Osaka, Japan) subcutaneously
daily for the first 2 wk, then thrice a week for 22 wk. Riba-
virin (Rebetol; Schering-Plough) was administrated orally
for 24 wk at a daily dose of 600-800 mg based on the body
weight (600 mg for patients weighing less than 60 kg and 800
mg for those weighing 60 kg or more). The above dura-
tion and dose were approved by the Japanese Minister of
Health, Labour and Welfare. The 48-wk combination treat-
ment and the ribavirin dosage of 1 000-1 200 mg recom-
mended by the international guidelines were not permitted
under the rules of the Japanese national health insurance
system during the period of this study. The dose of riba-
virin was reduced by 200 mg if the hemoglobin level fell
to 100 g/L. Patients were considered to have ribavirin-
induced anemia if the hemoglobin level decreased to less
than 100 g/L. In such cases, a reduction in the dose of
ribavirin was required. Both IFN alpha-2b and ribavirin
were discontinued if the hemoglobin level, white blood
cell count, or platelet count fell below 85 g/L, 1 X 10°/L,
and 2.5%10°/L, respectively. The treatment was also dis-
continued if severe malaise developed, the continuation of
treatment was judged not to be possible by the attending
physician, or the patient desired to discontinue treatment.

Grouping by continuation or discontinuation of treatment
Patients were divided into the following four categories:
Group A, patients who well tolerated the 24-wk comb-
ination treatment with IFN and ribavirin without a
reduction in the dose of either drug; Group B, patients
who received the full 24-wk combination treatment but
who needed a reduction of the dose of IFN or ribavirin,
ot both; Group C, patients who discontinued the ribavirin
treatment but continued the 24-wk IFN treatment; and
Group D, patients who did not complete the 24 wk of
treatment, because of adverse effects or who dropped out.

Determination of HCV RNA and HCV genotype and
serotype

The serum HCV RNA level was examined with an
Amplicor HCV monitor assay (version 2.0) (Roche, Tokyo,
Japan), with a lower limit of quantitation of 500 IU (135
copies/mL) and an outer limit of quantitation of 850 000
IU/mL. Samples with HCV RNA over the limit of 850
000 IU/L were not diluted to determine the levels between
850 000-5 000 000 IU/mL. HCV RNA was also examined
with the qualitative Amplicor HCV assay (Roche). HCV
genotype was determined by type-specific primer from
the core region of the HCV genome. The protocol for
genotyping was carried out as described earlier"'?,
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Figure 1 The sustained virological response (SVR) rate and undetectable
hepatitis C virus (HCV) RNA rates during the treatment of 173 patients, classified
by continuation and discontinuation of interferon and ribavirin combination
treatment. Group A patients (n=93) who well tolerated the 24-week treatment with
IFN and ribavirin in combination without any reduction in the dose of either drug;
Group B patients (n=48) received the 24-week combination treatment, but needed
a dose reduction of IFN or ribavirin, or both; Group C patients (n=11) discontinued
the ribavirin treatment, but continued the full 24 weeks of IFN treatment; Group D
patients (n=21) did not complete the 24 weeks of treatment because of adverse
effects (n=17) or dropped out (n=4). 'P=0.0001; °P<0.0001; *P=0.0031;
P=0.0003; °P=0.0001; °P=0.0002; 'P=0.0003; *P=0.0002; °*P=0.124;
P=0.0182.

Histological examination

Liver biopsy was done for 117 patients infected with
genotype 2 within the 6 months before the start of the
treatment. For each specimen, a stage of fibrosis and a
grade of activity were established according to the follow-
ing criteria. Fibrosis was staged on a scale of 0-4: FO=no
fibrosis, F1 =portal fibrosis without septa, F2 = few septa,
I3 = numerous septa without cirrhosis, F4 = cirrhosis. The
grading of activity, including the intensity of the necroin-
flammation, was scored as follows: A0 =no histological ac-
tivity, A1= mild activity, A2 = moderate activity, A3 = severe
activity. Liver biopsy was not available from 56 patients
who declined to have a biopsy.

Efficacy of treatment

The SVR was defined as undetectable HCV RNA by the
qualitative Amplicor HCV assay (Roche) and a normal
ALT level (under 40 TU/L) at 6 months after the end
or stoppage of the treatment. Patients not achieving a
SVR were considered as non-SVR. Patients who had
undetectable HCV RNA within 4 wk of the start of
treatment were considered to have had an eatly virological
response (EVR).

Statistical analysis

The analysis of SVR was done on an intention-to-treat-
ment basis, including dropouts, who were counted as non-
sustained virological responders, and patients who stopped
treatment. The 5’ test or Fisher’s exact test was used to
examine the association between baseline characteristics
and SVR. The Mann-Whitney U test was also used to
compare responders and non-responders with regard to
various characteristics, when appropriate. Independent
factors associated with SVR were studied using forward
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stepwise logistic regression analysis of the vatiables. Fot-
ward stepwise logistic regression analysis was done using a
commercially available software package (BMDP Statistical
Software Inc., Los Angeles, CA, USA) for the IBM 3090
system computer. A P-value of less than 0.05 was consid-
ered significant. All P-values were two tailed.

RESULTS

Patient characteristics, dose reduction and
discontinuation of treatment regimen
The distribution of Groups A, B, C, and D patients was
93 (53.8%), 48 (27.7%), 11 (6.4%), and 21 (12.1%), re-
spectively. Completing the 24-week ribavirin treatment
were 141 patients in Groups A and B. Thirty-two patients
of Groups C and D discontinued the ribavirin treatment.
The pretreatment characteristics of these four groups
of patients are summarized in Table 1 and 2. The median
age was significantly younger in Group A (51 years) than
in Groups B (56 years) and C (59 years). Significantly more
men wete in Group A (71.0%) than in Group B (33.3%).
The median creatinine clearance was significantly higher
in Group A (110 mL/min) than Groups B (92 ml./min)
and C (85 mL/min). The median hemoglobin level was
significantly higher in Group A (150 g/L) than Groups
B (136 g/1), C (134 ¢g/1), and D (134 g/L). The median
platelet count was significantly higher in Group A (168
x10’/L) than in Group C (127x10”/L). No notable
differences between the groups were found in body weight,
ribavirin dose, HCV RNA level, genotype, or histology.

Virological response

SVR was achieved by 146 (84.4%) of 173 patients. The
SVR did not differ between patients with genotypes 2a
and 2b (83.1% u»s 84.6%). The SVRs were 82.4% (14 of
17) (under 100 kIU/mL), 84.2% (16 of 19) (100-199 kIU/
mL), 85.7% (24 of 28) (200-299 kIU/mL), 83.3% (15 of
18) (300-399 kIU/mL), 100% (12 of 12) (400-499 kIU/
mL), 76.9% (10 of 13) (500-599 kIU/mL), 77.8% (7 of
9) (600-699 kIU/mL), 90.9% (10 of 11) (700-799 kIU/
mL), and 82.6% (38 of 46) (800 and over kIU/mL). The
SVRs were 76.9-100%. The SVRs of the HCV genotype 2
patients with any level of viremia level did not significantly
differ.

Figure 1 shows the SVR and undetectable HCV viremia
rate during the treatment of 173 patients, classified
by continuation and discontinuation of combination
treatment. The SVRs were significantly higher in Groups
A (94.6%) and B (89.6%) than in Groups C (45.5%) and
D (47.6%). A significant difference of SVR was found
between patients with and without discontinuation of
ribavitin (46.9%, 15 of 32 of Groups C and D patients
vs 92.9%, 131 of 141 of Groups A and B patients,
P<0.0001). During the treatment period, except for at
week 4, the rates of undetectable HCV RNA were also
significantly higher in Groups A and B than in Groups C
and D.

Figure 2 shows the relationship between SVR and the
ribavirin treatment period in all the patients. A significant
difference was found between patients with less than 16
wk of treatment period and patients with longer periods
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Complete Discontinued
Ribavirin treatment Ribavirin treatment
(n=141) (n=32)

. Group A Group B Group C Group D All patients
Characteristic (n=93) (n = 48) n=11) n=21) (n=173)
Median age (yr) 51"* 56' 597 50 53
(range) (20-73) (25-70) (53-73) (29-73) (20-73)
Male (%) 66 (71.0° 16 (33.3)° 5(50.0) 13 (61.9) 100 (57.8)
Body weight
60 kg or more (%) 60 (64.5) 23 (47.9) 6(545) 12(57.1) 101 (58.3)
Ribavirin dose by weight
12 mg/kg or more (%) 24 (25.8) 20 (41.7) 4(364)  9(428) 57 (32.9)
Creatinine clearance (mL/min)110*° 92! 85° 101 102
(range) (53-261)  (46-167) (60-111)  (41-203) (41-261)
HCV RNA level
500 kIU/mL or more (%) 44 (47.3) 22 (45.8) 4(36.4) 9 (42.8) 79 (45.7)
Genotype 2a (%) 67 (72.0) 28 (58.3) 6(545) 13 (61.9) 114 (65.9)

'P=0.0401; *P=0.0044; P <0.0001; *P=0.0002; *P=0.0248

Complete Discontinued

Ribavirin treatment Ribavirin treatment

(n=141) (n=32)

Group A Group B Group C Group D All patients

Characteristic (n=93) (n=48) n=11) (@=21) (n=173)
Histology
Stage of fibrosis
FO - F1 (%) 27 (43.5) 17 (50.0) 4 (50.0) 9 (42.9) 56 (47.9)
F2 - F3 (%) 35 (56.5) 15 (44.1) 4 (50.0) 6 (28.6) 59 (50.4)
F4 (%) 0- 2(5.9) 0- 0- 2(1.7)
Not determined 31 14 3 6 54
Grade of activity
A0 - A1 (%) 27 (43.5) 17 (50.0) 4 (50.0) 9 (42.9) 43 (47.9)
A2 (%) 35 (56.5) 15 (44.1) 4 (50.0) 6 (28.6) 58 (50.4)
A3 (%) 0- 2(5.9) 0- 0- 16 (1.7)
Not determined 31 14 3 6 54
Median hemoglobin (g/L)  150*”* 136° 1347 134° 144
(range) (117-171)  (116-163) (121-152)  (12.1-153) (116-171)
Median platelet count 168’ 167 127 157 162
(X10° /L)
(range) (79-385) (58-363) (55-181)  (57-240) (55-385)

°P=0.0003; ’P=0.0063; *P=0.0225; °P=0.0120

(34.8%, 8 of 23 15 92.0%, 138 of 150, P<0.0001), showing
that 16 wk of ribavirin treatment significantly contributed
to a SVR. Of the 173 studied patients, 104 (60.1 %) had an
EVR, defined as undetectable HCV RNA within 4 wk of
the start of treatment. The SVR was 94 (90.4%) of these
104 patients with EVR, which was significantly higher than
the non-EVR patients (52 of 69, 75.4%) (P=0.0142). No
significant differences were found between patients with
and without undetectable HCV RNA at 8 or 12 wk of the
start of treatment. Moreover, we analyzed the relationship
between SVR and the length of ribavirin treatment in
the 104 patients with EVR. A significant difference was
found between patients with less than 16 wk of ribavirin
treatment and those with a longer treatment period (46.2%,
6 of 13 25 96.7%, 88 of 91, P<0.0001). These findings

showed that 16 wk of ribavirin treatment significantly
contributed to a SVR, even in patients with EVR.

Factors contributing to SVR

To assess the independent role of the IFN and ribavirin
combination treatment on SVR, an adjustment by forward
stepwise logistic regression analysis for all other indepen-
dent risk factors identified was done. The continuation of
ribavirin treatment (P<0.0001) was significantly associ-
ated with SVR in analysis of all the patients. A higher SVR
(odds ratio=13.15) was found for patients who continued
to receive ribavirin treatment than for those who discon-
tinued it. Other factors such as sex, age, HCV genotype,
pretreatment-HCV RNA level, histological findings, pre-

treatment platelet count and creatinine clearance, history

www.wjgnet.com
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Figure 2 Relationship between the sustained virological response rates and the
length of ribavirin treatment period of the 173 studied patients.

of prior IFN, and dose reduction of IFN or ribavirin were
not significantly, independently associated with a SVR.

DISCUSSION

The large number of Japanese HCV genotype 2 patients
enrolled in this study was sufficient to provide for mean-
ingful statistical analysis, even though it was retrospective.
This study demonstrated that a 24-wk IFN and ribavirin
combination treatment was highly effective and resulted
in a remarkably high SVR (84.4%) in genotype 2 patients,
as expected. Importantly, we also showed that dose reduc-
tions of ribavirin were not associated with a poot outcome
in these patients, only ribavirin discontinuation, and that
the addition of ribavirin for up to 16 wk contributed to
the high SVR.

In December 2004, pegylated IFN plus ribavirin com-
bination treatment received the official approval in Japan.
The combination treatment was not yet approved for
clinical use for patients with chronic HCV viremia by the
Japanese Ministry of Health, Labour and Welfare at the
time of the present study. So far, our most effective and
available treatment is the 6-month IFN-alpha plus ribavirin
combination.

Remarkably high SVRs were observed for our patients
with genotype 2 who took the IFN and ribavirin combi-
nation treatment. IFN monotherapy does not result in a
satisfactory outcome for patients with chronic hepatitis C,
particulatrly those with genotype 1, which is known to be
IFN-resistant, whereas genotype 2 is IFN-sensitive! ",
The addition of ribavirin, a synthetic putrine nucleoside
analog, to IFN enhances the virological response®”"*"",
Our research group, KULDS, also analyzed the data of
patients with genotype 1 who were treated with this 24-wk
combination treatment: SVR was achieved by 21% of
528 patients with genotype 1 by intention-to-treat analysis
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(data not published). Differences between genotype 1 and
2 patients still existed following the ribavirin combination
treatment. Moteover, a striking finding in our study was
that there were no differences among the patients with
genotype 2 of any HCV RNA level (76.9 - 100%). The pre-
cise mechanism is unclear, although it possibly originates
in different nucleotide sequence of their genome. Further
study is needed to clarify the reasons for the differences in
antiviral effect, by the use of novel and new tools for the
quantification of the HCV replication system*",

How long the ribavirin needs to be administrated to
achieve the best efficacy with IFN alpha-treated patients
of genotype 2 is unclear. In the present study, SVR after 16
or more weeks of treatment ranged from 83.3% to 100%
and was not dependent on the dose reduction of ribavirin
treatment but on the discontinuation of IFN or ribavirin
treatment. A pilot study from Norway showed that patients
with genotype 2 and an EVR obtained a high SVR after 14
weeks of pegylated IFN and ribavirin combination treat-
ment”'. The Zeuzem group also demonstrated a very high
SVR in a 24-week pegylated IFN and ribavirin treatment
for genotype 2 patients, and 16-week treatment duration
was observed to be a significant independent predictor!”,
In view of the adverse effects, high cost of ribavirin, and
the above mentioned findings along with our results, a
16-week ribavirin addition to IFN treatment would seem
to produce a high rate of SVR for patients with genotype
2, especially for those with EVR, defined as undetectable
HCV RNA within 4 wk of the start of the treatment.

The Davis group attempted to confirm that an EVR
in patients with chronic hepatitis C undergoing initial
treatment with a combination therapy of pegylated IFN
alpha and ribavirin was predictive of SVR™. Retrospective
analysis of data from other trials”” has also suggested that
patients who do not attain EVR have a nominal chance of
SVR with additional weeks of treatment. While the pri-
mary goal, or “holy grail”, of treatment of chronic hepa-
titis C is SVR, it must be acknowledged there are other
secondary goals that compel physicians to continue treat-
ment without EVR. In fact, patients who do not achieve
EVR or SVR may have histological benefit>", leading to
a decreased risk of hepatocellular carcinoma"”. Thus, it
remains to be determined whether or not early discontinu-
ation of treatment would reduce economic costs if a long-
term perspective is taken.

Several adverse reactions are associated with ribavirin.
One of the most significant reactions is hemolytic prob-
lems, especially anemia'”. Most of our patients who had
to have a dose reduction or who discontinued ribavirin
were observed to have anemia. It is important to reduce
the dose of ribavirin at as eatly a stage as possible to allow
the safe continuation of the combination treatment. The
Nomura group pointed out that careful administration is
necessaty in patients over 60 years, in female patients, and
in patients receiving a ribavirin dose by body weight of
12 mg/kg or more”. Our forward stepwise logistic re-
gression analysis showed that the continuation of ribavi-
rin treatment was significantly associated with SVR. This
combination treatment, which could depend on hemolytic
adverse reaction, has a high efficacy, if physicians are able
to continue the ribavirin treatment for as short a period as
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16 wk, even when taking into account of the dose reduc-
tions necessary for patients with a dangerous decrease of
hemoglobin caused by ribavirin, as often seen in genotype
2 patients with a low hemoglobin level at pretreatment.

In conclusion, the 24-week IFN and ribavitrin combi-
nation treatment was highly effective and resulted in a
remarkably high SVR in Japanese HCV patients with geno-
type 2 from the retrospective study of ours. The most sig-
nificant predictor was continuation of the ribavirin treat-
ment for up to 16 wk. These findings are not pertinent to
the other different genotypes.
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