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This study aimed to determine the most suitable
duration of pegylated-interferon (Peg-IFN)-plus-
ribavirin combination therapy in patients in-
fected with hepatitis C virus (HCV) genotype 2
who had not achieved rapid virological response
(serum HCV RNA disappearance after 4 weeks of
therapy). HCV genotype 2 patients (n = 182)
with a high viral load received >80% of the
standard Peg-IFN-plus-ribavirin dose for at least
24 weeks, and their final virological responses
were studied. Patients were classified into “rapid
virological response” and “non-rapid virological
response” groups. The non-rapid virological
response group was further divided into a
“virological response at 8 weeks” (serum HCV
RNA disappearance after 8 weeks of therapy)
and a “non-virological response at 8 weeks”
group. Factors related to rapid virological re-
sponse and optimal therapy duration in the non-
rapid virological response group were evaluat-
ed. Multivariate logistic regression analysis
showed that subtype HCV genotype 2a
(P = 0.0015) and low concentration of pretreai-
ment serum HCV RNA (P = 0.0058) were inde-
pendent factors in a rapid virological response.
In the virological response at 8 weeks group, the
sustained virological response rate after
24 weeks of therapy was significantly lower than
after 36 weeks (P = 0.044) or after 48 weeks
(P = 0.006), and was similar for 36- and 48-
weeks. The cost for achieving (CAS) one sus-
tained virological response was lowest with 36-
week therapy. Prolongation of Peg-IFN-plus-riba-
virin combination therapy to 36 weeks is suitable
for achieving virological response at 8 weeks,
given the high, sustained virological response
rate and cost benefit. J. Med. Virol. 85:1523~
1533, 2013. © 2013 Wiley Periodicals, Inc.

© 2013 WILEY PERIODICALS, INC.

KEY WORDS: cost per one patient achieving
sustained virological response
(CAS); duration of therapy; HCV
genotype 2; response-guided
therapy; virological response

INTRODUCTION

Approximately 200 million people worldwide are
chronically infected with hepatitis C virus (HCV)
[Geneva: World Health Organization, 2011]. HCV
infection is the most common cause of chronic liver
disease and a leading cause of cirrhosis and hepato-
cellular carcinoma (HCC) globally [Perz et al., 2006].

Chronic HCV infection has been treated with
pegylated-interferon (Peg-IFN)-a-plus-ribavirin com-
bination therapy. Although there are many host and
viral factors affecting the efficacy of combination
therapy, one of the most important viral predictors is
HCV genotype [Lee and Abdo, 2003]. In Japan,
approximately 70% of patients with HCV infection
carry HCV genotype 1, while 30% have HCV geno-
type 2 [Okamoto et al., 1992]. The rates of sustained
virological response, defined as undetectable serum
HCV RNA at least 6 months after completion of
combination therapy for 48 weeks for HCV genotype
1 and for 24 weeks for HCV genotype 2 are 42-52%
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and 81-84%, respectively [Manns et al., 2001; Fried
et al., 2002].

For treatment of HCV genotype 2, the duration of
combination therapy has been extended to raise the
sustained virological response rate in patients who do
not show a rapid virological response (serum HCV
RNA disappearance after 4 weeks: of therapy) [Sato
et al., 2012], while several trials to shorten the
treatment duration have been carried out in patients
who had favorable host and viral characteristics and
who achieved rapid virological response with combi-
nation therapy [Toyoda et al., 2009]. The aim of
shortening the duration of therapy is mainly to
reduce the expense and the adverse effects of treat-
ment [Yu et al., 2008; Berg et al., 2009]. The results
of some randomized, controlled studies suggested
that patients with HCV genotype 2 who achieved
rapid virological response had a very high, sustained
virological response rate after 12 or 16 weeks of Peg-
IFN-plus-ribavirin combination therapy [Mangia
et al., 2005; von Wagner et al, 2005]. However,
another group reported that shortening the duration
of combination therapy from 24 to 16 weeks in
patients with HCV genotype 2 or 3 lowered the
probability of sustained virological response, even in
patients who had attained rapid virological response
[Shiffman et al.,, 2007]. A recent meta-analysis on
suitable duration of therapy concluded that HCV
genotype 2 patients can be treated with 16 weeks of
Peg-IFN plus weight-based ribavirin combination
therapy if they achieve rapid virological response [Di
Martino et al.,, 2011]. Therefore, the wvalidity of
shortening the duration of combination therapy ap-
pears to have been established.

In patients who did not achieve rapid virological
response, the sustained virological response rate after
24 weeks of therapy decreased to approximately 50%
[von Wagner et al., 2005], suggesting that extension
of the duration of combination therapy is needed to
acquire a higher sustained virological response rate.
Response-guided extension of therapy duration (re-
sponse-guided therapy) appears to be one of the most
useful methods for obtaining a higher sustained
virological response rate, as demonstrated for HCV
genotype 1 [Pearlman et al., 20071, but the usefulness
of response-guided therapy for patients with HCV
genotype 2 who do not achieve rapid virological
response with conventional treatment has not been
definitively confirmed. :

In the present study, the sustained virological
response rate was examined in patients with HCV
genotype 2 who had been treated with 24-week
therapy and who achieved rapid virological response,
and the factors contributing to this rapid virological
response were identified. In addition, we evaluated
the factors contributing to a sustained virological
response in non-rapid virological response patients.
Then, the significance of response-guided therapy
was evaluated, with a focus on determining the most
suitable duration of Peg-IFN-plus-ribavirin combina-
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tion therapy, based on the period in which HCV RNA
was not detectable during combination therapy.

METHODS
Patients

This study complied with the standards of the 1975
Declaration of Helsinki and current ethical guidelines
as reflected by approval by the human ethics review
committee of the Katsushika Medical Center, Jikei
University School of Medicine, and Shinmatsudo
Central General Hospital. Informed written consent
was obtained from each patient.

A total of 245 patients chronically infected with
HCV genotype 2 was treated with Peg-IFN-a-2b
(PegIntron, MSD K.K., Tokyo, Japan) plus ribavirin
(Rebetol, MSD K.K.) combination therapy, after in-
formed consent for treatment was obtained, between
January 2006 and August 2011 at Jikei University
Katsushika Medical Center, Tokyo, Japan, or Shin-
matsudo Central General Hospital, Chiba, Japan. All
patients satisfied the following criteria: amount of
serum HCV RNA >10,000 copies/rml (AMPLICOR
HCV MONITOR Test, version 2.0, Roche Molecular
Systems, Pleasanton, CA; quantification limit: 50 IU/
ml) or >5logiIU/ml (COBAS AmpliPrep/COBAS
TaqMan HCV Test, Roche Molecular Systems; quan-
tification limit: 1.2 log;,IU/ml) which have been de-
fined as “high viral load” according to the Japanese
criteria [Kumada et al., 2010]; white blood cell count
>3,000/mm?; neutrophil count >1,500/mm?; hemoglo-
bin level >12 g/dl; and platelet count >85,000/mm?3.
Patients who were positive for the hepatitis B surface
antigen or anti-human immunodeficiency virus anti-
body, or whose current alecohol consumption was
>20 g/day, had psychiatric conditions or HCC, or
whose diagnosis was complicated by other liver
diseases, were excluded.

All patients were scheduled to receive Peg-IFN-a-
2b at a dose of 1.5 mg/kg subcutaneously once
weekly, plus ribavirin at a dose of 600-1,000 mg/day
according to body weight (<60 kg: 600 mg/day; 60—
80 kg: 800 mg/day; >80 kg: 1,000 mg/day) for at least
24 weeks.

Of 245 patients, 182 patients who underwent liver
biopsy and in whom the subtype of HCV genotype 2
was determined prior to therapy and who had
received >80% of the scheduled dosage of both Peg-
IFN-a-2b and ribavirin, and in whom the final
virological response at 24 weeks after the end of
treatment (either sustained virological response or
non-sustained virological response) had been deter-
mined, were enrolled in this study. Of the 182

- patients, 37 patients had received interferon mono-

therapy (retreatment cases), whereas 145 patients
had not received interferon (naive cases). None of the
retreatment cases had received Peg-IFN-plus-ribavi-
rin combination therapy before enrolment in this
study. Establish cirrhotic cases that were easily
diagnosed by image inspection, or in whom laboratory
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tests did not indicate the need for liver biopsy, were
not included in the present study. The baseline
characteristics of the 182 patients are summarized in
Table 1.

Histology and HCV Subtyping

The histological grade of fibrosis was evaluated,
according to the METAVIR scoring system [Bedossa
and Poynard, 1996], as F1-F4. The subtype of HCV
genotype 2 (2a or 2b) was examined according to the
method previously reported [Ohno et al., 1997]. The
pre-treatment serum HCV RNA concentration, estab-
lished using the quantitative AMPLICOR HCV MON-
ITOR (version 2.0; Roche Molecular Systems) HCV
RNA assay, was converted into logyo IU/ml.

Single Nucleotide Polymorphism Analysis

Additionally, the rs8099917 single nucleotide poly-
morphism (SNP) near the interleukin-28B (IL-28B)
gene, which was reported to be an independent
predictive factor for a rapid virological response to
Peg-IFN-plus-ribavirin combination therapy in Asian
chronic HCV genotype 2 infection [Yu et al., 2011},
was examined in 74 of the patients by using TagMan
SNP Genotyping Assays and a 7500 Fast Real-Time
PCR System (Applied Biosystems, Foster City, CA)
[Tanaka et al., 2009]. '

Detection of HCV RNA ‘

Presence or absence of serum HCV RNA was
evaluated every 4 weeks during combination therapy,
at the end of therapy, and at 24 weeks after the end
of therapy. HCV RNA in the sera was evaluated by
qualitative AMPLICOR HCV MONITOR (Roche Mo-
lecular Systems) HCV RNA assay until Novem-
ber 2007, and by COBAS AmpliPrep/COBAS TagMan
HCV test (Roche Molecular Systems) since Decem-
ber 2007. To prevent errors due to differences in the
measurement method, in cases in which serum HCV
RNA had originally been examined by qualitative
AMPLICOR MONITOR HCV RNA assay, HCV RNA
was re-determined using the COBAS AmpliPrep/

TABLE 1. Baseline Characteristics of Study Patients

(n = 182)
Age (years) 539 + 124
Sex (male/female) 74/108
History of interferon therapy 145/37
(naive/retreatment)
Body mass index (kg?/cm) 23.5 + 3.7
Pretreatment HCV RNA concentration 59+ 1.0
(loglo IU/mI)
Genotype (2a/2b/not detect) 99/71/12
Histological fibrosis of liver (F0/1/2/3/4) 3/26/95/46/12
Platelet count (x10%/ml) 183+ 5.6
Alanine aminotransferase (IU/L) 79.9 £ 100.5
Total cholesterol (mg/dl) 179.9 & 34.5
LDL-cholesterol (mg/dl) 104.6 + 30.1
Duration of treatment (24/36/48 weeks) 122/23/37

Naive, patients had not have interferon therapy; retreatment,
patients had haven interferon mono-therapy.

Capy (24-,
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COBAS TaqMan HCV test in serum stocks that had
been stored at —30°C.

Study Design

The 182 patients were classified into two groups
according to the virological response to Peg-IFN-plus-
ribavirin therapy after 4 weeks of therapy as the
rapid virological response group and the non-rapid
virological response group. The group in whom serum
HCV RNA was undetectable by COBAS AmpliPrep/
COBAS TagMan HCV Test at 4 weeks after the end
of therapy was defined as the rapid virological
response group, whereas the group in whom HCV
RNA was still detected at this time-point was defined
as the non-rapid virological response group. All rapid
virological response group patients were treated with
24-week therapy. Patients in the non-rapid virologi-
cal response group were further divided into two
groups according to the virological response at
8 weeks after the end of therapy. Those in whom
HCV RNA was undetectable at 8 weeks after the end
of treatment was defined as the “virological response
at 8 weeks” group, while those in whom HCV
remained detectable at this time-point was defined as
the “non-virological response at 8 weeks” group. The
“virological response at 8 weeks” group was further
sub-divided into three groups according to the dura-
tion of Peg-IFN-a-2b-plus-ribavirin combination ther-
36-, and 48-week group). Duration of
therapy was selected freely by the patients. Similarly,
the “non-virological response at 8 weeks” group was
sub-divided into two groups according to the duration
of therapy (36- and 48-week group; Fig. 1).

The sustained virological response rate with 24-
week therapy was compared between the rapid
virological response group and the “virological re-
sponse at 8 weeks” group and factors significantly
associated with rapid virological response were ex-
tracted. Then, factors affecting a sustained virological
response in the non-rapid virological response pa-
tients were examined. In the “virological response at
8 weeks” group and the “non-virological response at 8
weeks” group, the sustained virological response rate
was examined according to the duration of combina-
tion therapy. Additionally, the cost—benefit of exten-
sion of combination therapy in the “virological
response at 8 weeks” group of patients was evaluated
by comparing the cost for attaining one sustained
virological response patient in the 24-week group, the
36-week group, and the 48-week group, using the
following formula.

Cost per one patient achieving sustained virological
response (CAS) = (sum of drug costs in each group)/
(number of patients who achieved sustained virologi-
cal response in each group) and was expressed as the
ratio when the CAS of the 24-week group was
adjusted to 1. Finally, the effect of the HCV genotype
2 subtype (HCV genotype 2a or 2b) on the sustained
virological response rate was determined.

J. Med. Virol. DOI 10.1002/jmv
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Genotype 2 and high viral loads patients enrolled and treated
with PEGIFN a 2b and ribavirin combination therapy
(n=182)

¥

HCV-RNA not detectable at 4 weeks
after the start of therapy (rapid virological response)
(n=123)
Genotype 20(n=78)
Genotype 2b{n=35)

Unknown genotype 2a or 2b (n=10)

v

HCV-RNA detectable at 4 weeks
after the start of therapy (non-rapid virological response)
(n=59)
Genotype 2a(n=21)
Genotype 2b{n=35)
Unknown genotype 2a or 2b (n=3)

|
v \
4 HCV-RNA not detectable at 8 weeks HCV-RNA detectable at 8 weeks
Unknown after the start of therapy after the start of therapy
genotype (virological response at 8 weeks ) (non-virologicalresponse at 8 weeks )
Zaor 2b (n=49) (0=10)
(n=13) Genotype 2a(n=19) Genotype 2a(n=2)
Genotype 2b{n=27) Genotype 2h(n=8)
Unknow n genotype 2a or 2b (n=3)
¥ ¥ ¥ v v
virologicalresponse virological response virological response non-virologicalresponse non-virologicalresponse
at 8 weeks with at 8 weeks with at 8 weeks with at 8 weeks with at 8 weeks with
24-week therapy 36~week therapy 48-week therapy 36-w eek therapy 48-week therapy
(n=8) (n=18) (n=20) {n=5) (n=5)
Genotype 2a(n=2) Genotype 2a(n=9) Genotype 2a(n=8) Genotype 2a(n=1) Genotype 2a(n=1)
Genotype 2b{n=6) Genotype 2b{n=9) Genotype 2b(n=12) Genotype 2b{n=4) Genotype 2b{n=4)

Fig. 1. Study flow chart: PEG-IFN, peg-interferon; rapid virological response, serum HCV
RNA disappearance at 4 weeks of therapy; virological response at 8 weeks, serum HCV

undetectable at 8 weeks of treatment was defined.

Statistical Analyses

The Mann-Whitney U-test was used to analyze
differences in continuous variables. Fisher’s exact
tests were used to analyze differences in categorical
data. .

To determine the baseline factors associated with a
rapid virological response, univariate analyses and a
multivariate logistic regression model were used after
categorizing the continuous data into two groups by
the median values of the parameters. The grade of
liver fibrosis was categorized into two groups as 1:
FO0-F2 or 2: F3-F4.

All tests of significance were two-tailed, and a P-
value <0.05 was considered significant, while P-
values <0.1 was considered marginal. To identify
independent predictive factors, variables that were
significant or marginal on univariate analysis were
considered as candidates for multivariate logistic
regression analysis. All statistical analyses were
carried out using STATISTICA for Windows version
6 (StatSoft, Tulsa).

J. Med. Virol. DOI 10.1002/jmv

RESULTS

Virological Responses During Peg-IFN-Plus-
Ribavirin Combination Therapy and the
Sustained Virological Response Rate After
24 Weeks of Therapy

Serum HCV RNA was undetectable on at least one
test in the 24-week period after the start of treatment,
and reduced to undetectable during therapy in all 182
patients. Of the 182 patients, 123 (67.6%) achieved a
rapid virological response. Of the 145 naive cases, 97
(66.9%) achieved a rapid virological response. In 49 of
the 59 patients (83%) who did not achieve rapid
virological response, serum HCV RNA was undetect-
able at 8 weeks after the start of treatment (“virologi-
cal response at 8 weeks” group), whereas in 179 of the
182 patients serum HCV RNA was undetectable at
12 weeks after therapy commenced (Fig. 2).

Of the 123 rapid virological response patients, 114
(94.5%) achieved sustained virological response with
24-week therapy, while only four of nine (44.4%)
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patients in “virological response at 8 weeks” group
achieved sustained virological response with 24-week
therapy (Fig. 3).

Factors Affecting Rapid Virological Response to
Peg-IFN-Plus-Ribavirin Combination Therapy

Subtypes of HCV genotype 2 (2a vs. 2b;
P =0.0001) and pre-treatment serum HCV RNA
concentration (<6.2 vs. >6.2log;o IU/ml; P = 0.0002)
were factors significantly related to a rapid virologi-
cal response on univariate analysis. There were no
marginal differences. On multivariate logistic regres-
sion analysis, the subtype of HCV genotype 2 (2a vs.
2b; P = 0.0015) and pretreatment HCV RNA concen-
tration (<6.2 vs. >6.2logio IU/ml; P = 0.0058), were
again identified as independent factors related to a
rapid virological response.

These findings were similar when the subjects
were limited to the 146 naive cases; subtype of HCV
genotype 2 (2a vs. 2b; P = 0.0003) and pre-treatment
serum HCV RNA concentration (<6.2 vs. >6.2logg
IU/ml; P = 0.0026) were the factors significantly
related to a rapid virological response on univariate
analysis. Marginal differences were identified as
fibrosis of the liver on histology (1: FO-F2 vs. 2: F3—
F4; P = 0.0656). On multivariate logistic regression
analysis, the subtype of HCV genotype 2 (2a vs. 2b;
P = 0.0093) and pretreatment HCV RNA concentra-
tion (<6.2 vs. >6.2logip IU/ml; P = 0.0382) were
again revealed as independent factors related to a
rapid virological response (Table II).

As to the rs8099917 genotype, although only 74 of
the 182 patients could be examined, the ratio of the
major (T'T) genotype was similar between the rapid
virological response patients (36 of 46 patients;
78.8%) and non-rapid virological response patients
(22 of 28 patients; 78.6%).

* notdetection rate
of HCV RNA

100% -

wm
1724182 ' 7

80% 67.6%

123482

60%

4 weeks 8 weeks 12 weeks

duration after the start of treatment

Fig. 2. Not detection rate of HCV RNA according to duration
after the start of treatment (n = 182).
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Factors Affecting Sustained Virological
Response During Peg-IFN-Plus-Ribavirin
Combination Therapy in Non-Rapid Virological
Response Patients

In non-rapid virological response patients, duration
of treatment (24-week vs. 36- or 48-week; P = 0.0038)
and HCV undetectable at 8 weeks of treatment (yes
vs. no; P =0.0017) were the factors significantly
related to sustained virological response upon univar-
iate analysis. No marginal differences were detected.
On multivariate logistic regression analysis, duration
of treatment (24-week vs. 36- or 48-week; P = 0.0021)
and HCV undetectable at 8 weeks of treatment (yes
vs. no; P = 0.0006), were again identified as signifi-
cant independent factors related to sustained virolog-
ical response (Table III).

Sustained Virological Response Rate and Cost-
Benefit According to Duration of Peg-IFN-Plus-
Ribavirin Combination Therapy in the
“Virological Response at 8 Weeks” Group

The sustained virological response rate was signifi-
cantly lower in the 24-week therapy group than in
the 36-week therapy group (P = 0.044) or the
48 weeks group (P = 0.006). However, the sustained
virological response rate was similar between the 36-
week therapy group and the 48-week therapy group
(Fig. 3). The baseline characteristics of these three
groups were hot significantly different.

CAS was the highest in the 24-week therapy group
and lowest in the 48-week therapy group. CAS was
0.89-fold lower in the 48-week therapy group and
0.69-fold lower in the 36-week group than in the 24-
week therapy group. These findings are summarized
in Table IV,

Sustained Virological Response Rate According
to Therapy Duration in the “Non-Virological
Response at 8 Weeks” Group

With 36 weeks of therapy, none of the five patients
achieved sustained virological response, while three
of the five patients (60%) achieved sustained virologi-
cal response with 48 weeks of therapy.

Differences in Sustained Virological Response
Rate Between Patients Infected With HCV
Genotypes 2a and 2b

In rapid virological response patients, 72 of 78
(92.3%) with HCV genotype 2a and 34 of 35 (97.1%)
with HCV genotype 2b achieved sustained virological
response. Although the sustained virological response
rate was slightly higher in HCV genotype 2b patients
than in HCV genotype 2a patients, there was no
significant difference. In “virological response at 8
weeks” patients, sustained virological response was not
achieved in HCV genotype 2a (0/2), but it was achieved
in 66.7% (2/3) of HCV genotype 2b patients by 24-week
therapy. The sustained virological response rate was

J. Med. Virol. DOI 10.1002/jmv
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Fig. 3. Relation between sustained virological response rate in non-rapid virological response
patients whose serum HCV RNA were not detectable at 8 weeks (“virological response at 8
weeks”) and duration of PEG-IFN and ribavirin combination therapy.

similar and exceeded 87.5% in HCV genotype 2a and
HCV genotype 2b patients after 36- or 48-week thera-
py (Fig. 4).

Of 10 “non-virological response at 8 weeks” patients,
none of those with HCV genotype 2a, but 37.5% (3/8) of
those with HCV genotype 2b, achieved a sustained
virological response. In HCV. genotype 2b patients, the
sustained virological response rate was higher with
48-weeks therapy (3/4; 75%) than with 36-weeks
therapy (0/4; 0%). Furthermore, “non-virological re-
sponse at 8 weeks” patients were not frequently judged
to be F3 or F4 on histological evaluation.

DISCUSSION

In the present cohort study, the rapid virological
response rate and the sustained virological response
rate with 24-week therapy for HCV genotype 2
patients were similar to those reported by several
previous studies [Toyoda et al., 2009; Inoue et al,
2010]. As the sustained virological response rate
exceeded 90% in patients who &chieved rapid virolog-
ical response in the present study, a therapy duration
of 24 weeks was sufficient for patients who achieved
a rapid virological response. However, the use of 24-
week therapy for patients who did not achieve rapid
virological response is not justified, as the sustained
virological response rate with 24-week therapy is
reported to be very low [Andriulli et al., 2008], and
was only 44.4% in our study. For these patients, a
novel therapeutic agent [Asselah and Marcelin, 2011}

J. Med. Virol. DOI 10.1002/jmv

may be needed. Unfortunately, a considerable time
will be needed for the approval of such a drug.
Recently, response-guided extension of therapy from
24 to 48 weeks has been used to improve the efficacy
of antiviral therapy in chronic HCV genotype 2
patients who failed to achieve a rapid virological
response [Sato et al., 2012; Yamaguchi et al., 2012].
However, the validity of 48 weeks of therapy has not
been verified.

In the present study, factors associated with failure
to achieve rapid virological response were examined,
because prediction of capacity for rapid virological
response is important, to give a patient notice of the
possibility of extending the duration of therapy.
Multivariate logistic analysis indicated that infection
with HCV genotype 2b and/or high serum HCV load
may be associated with failure to achieve rapid
virological response. Therefore, patients infected with
HCV genotype 2b and a high viral load should be
aware of the possibility of the need for prolonged
therapy.

In order to examine the appropriate duration of
therapy in patients who did not achieve a rapid
virological response, the patients were classified into
two groups according to the length of the period
required to achieve disappearance of HCV RNA from
the serum, the “virological response at 8 weeks” and
the “non-virological response at 8 weeks” group. In
the “virological response at 8 weeks” group, the
results suggested that prolongation of Peg-IFN-plus-
ribavirin therapy to 36 weeks was optimal. In these
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TABLE II. Univariate and Multivariate Logistic Regression Analysis of Factors Related to Rapid Virological Response

All cases (n = 182),
rapid virological response
(123/182; 67.6%)

Naive cases (n = 145),
rapid virological response
(96/145; 66.2%)

95% Confidence

95% Confidence

Odds ratio interval P-value Odds ratio interval P-value
Univariate analysis

Age (1: 55/2: >55 years old) 0.70 0.38-1.32 0.2685 0.75 0.37-1.50 0.4135
Sex (1: male/2: female) 0.84 0.45-1.60 0.5992 0.89 0.44-1.79 0.7356
Histological fibrosis of liver (1: F 0, 1, 2/2: F 3, 4) 0.54 0.25-1.18 0.1196 0.42 0.17-1.06 0.0656
Body mass index (1: >23/2: 23 kg%/cm) 0.98 0.52-1.86 0.9514 0.92 0.45-1.86 0.8117
HCV genotype (1: 2a/2: 2b) 0.25 0.13-0.49 0.0001 0.25 0.12-0.54 0.0003
Pretreatment HCV RNA concentration 0.28 0.14-0.55 0.0002 0.32 0.16-0.68 0.0026

(1: 6.2/2: >6.2 logyo TU/ml)
Alanine aminotransferase (1: 45/2: >45 IU/L) 0.98 0.52-1.88 0.9604 0.78 0.39-1.57 0.4799
Platelet count (1: 18/2: >18 x 10%/ml) 1.35 0.71-2.55 0.3599 1.40 0.69-2.82 0.3454
Total cholesterol (1: 176/2: >176 mg/dl) 1.19 0.62-2.29 0.6082 1.22 0.59-2.50 0.5907
LDL-cholesterol (1: 102/2: >10% mg/dl) 1.13 0.56-2.27 0.7259 1.18 0.55-2.52 0.6641
Dose of peg-interferon (1: >1.53/2: 1.53 mg/kg/week) 0.73 0.38-1.39 0.3377 0.77 0.38-1.57 0.4667
Dose of ribavirin (1: >11.8/2: 11.8 mg/kg/day) 0.66 0.34-1.26 0.2000 0.84 0.42-1.71 0.6306
History of interferon therapy (1: retreatment/2: naive) 1.69 0.71-4.02 0.2340

Multivariate logistic regression analysis

Histological fibrosis of liver

1: F0, 1, 2 1

2: F3, 4 0.38 0.13-1.09 0.0692
HCV genotype

1: 2a 1 1

2: 2b 0.31 0.15-0.64 0.0015 0.31 0.13-0.76 0.0093
Pretreatment HCV RNA concentration

1: 6.2log;o TU/ml 1 1

2: >6.2logyo IU/ml 0.35 0.17-0.74 0.0058 0.45 0.18-0.99 0.0382

Rapid virological response, serum HCV RNA disappearance at 4 weeks of therapy; naive cases, patients had not have interferon therapy.
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TABLE III. Univariate and Multivariate Logistic Regression Analysis of Factors Related to Sustained Virological Response
in Non-Rapid Virological Response

Non-rapid virological response cases
(n = 59), sustained virological response (44/59; 74.6%)

95% Confidence

Odds ratio interval P-value
Univariate analysis
Age (1: 55/2: >55 years old) 0.87 0.26-2.89 0.8145
Sex (1: male/2: female) 221 0.65-7.46 0.1919
Histological fibrosis of liver (1: F 0, 1, 2/2: F 3, 4) 0.86 0.22-3.41 0.8253
Body mass index (1: >23/2: 23 kg?/cm) 0.62 0.17-2.34 0.4709
HCV genotype (1: 2a/2: 2b) 1.00 0.27-3.64 1.0000
Pretreatment HCV RNA concentration (1: 6.2/2: >6.2log;o IU/ml) 0.84 0.21-3.38 0.8004
Alanine aminotransferase (1: 45/2: >45 IU/L) 0.65 0.17-2.44 0.5164
Platelet count (1: 18/2: >18 x 10%/ml) 1.83 0.46-7.18 0.3778
Total cholesterol (1: 176/2: >176 mg/dl) 1.22 0.33-4.59 0.7608
LDL-cholesterol (1: 102/2: >10% mg/dl) 1.13 0.56-2.27 0.7259
Dose of peg-interferon (1: >1.53/2: 1.53 mg/kg/week) 0.63 0.16-2.50 0.5024
Dose of ribavirin (1: >11.8/2: 11.8 mg/kg/day) 0.69 0.18-2.75 0.5950
History of interferon therapy (1: retreatment/2: naive) 1.35 0.76-2.85 0.9992
Duration of treatment (1: 24 weeks/2: 36 or 48 weeks) 5.00 1.10-22.83 0.0038
HCYV undetectable at 8 weeks of treatment (1: yes/2: no) 11.96 2.45-58.31 0.0017
Multivariate logistic regression analysis

Duration of treatment

1: 24 weeks 1

2: 36 or 48 weeks 1.19 1.06~1.34 0.0021
HCV undetectable at 8 weeks of treatment

1: Yes 1

2: No 0.02 0.002-0.18 0.0006

Sustained virological response, undetectable serum HCV RNA at least 6 months after completion of therapy; rapid virological response,

serum HCV RNA disappearance at 4 weeks of therapy.

patients, the sustained virological response rates
were significantly higher with 36-week therapy and
48-week therapy than with 24-week therapy, whereas
the sustained virological response rate was similar
between 36-week therapy and 48-week therapy.
These results suggested that a treatment period of
48 weeks is not requisite, and that 36 weeks is
sufficient in the “virological response at 8 weeks”

2

group, to which most “non-rapid virological response
patients belonged. Thus, 36-week therapy was more
beneficial than 48-week therapy in terms of cost and
reducing the possibility of side effects of combination
therapy in patients in the “virological response at 8
weeks” group. However, in the “non-virological re-
sponse at 8 weeks” group, the duration of combina-
tion therapy should be extended to at least 48 weeks

TABLE IV. Baseline Characteristics of Non-Rapid Virological Response Patients Whose Serum HCV RNA Were Not
Detectable at 8 Weeks After the Start of Treatment

Duration of treatment 24 Weeks (n =9) 36 Weeks (n = 18) 48 Weeks (n = 22) P-value
Age (years) 53.1+ 64 53.9 + 14.6 57.2 + 12.5 n.s
Sex (male/female) 4/5 8/10 6/16 n.s
History of interferon therapy (naive/retreatment) 8/1 16/2 18/4 n.s
Body weight (kg) 614 + 114 60.9 + 12.2 60.1 + 13.3 n.s
Body mass index (kg?/cm) 23.0 + 1.9 24.3 £ 5.0 24.1 + 3.5 n.s
Pretreatment HCV RNA concentration (log;o IU/ml) 6.1+ 18 6.4 +0.5 6.3 £ 0.7 n.s
Genotype (2a/2b/not detect) 2/6/1 9/9/0 8/12/2 n.s
Histological fibrosis of liver (F 0-2/3—4) 712 14/4 14/8 n.s
Platelet count (X103/p,l) 211+ 7.1 186 £ 5.9 16.9 £ 5.9 n.s
Alanine aminotransferase (IU/L) 84.7 + 78.2 66.7 + 83.5 66.0 &+ 55.5 n.s
Total cholesterol (ing/dl) 163.9 + 30.3 181.7 &+ 33.0 169.4 + 40.4 n.s
LDL-cholesterol (mg/dD 98.0 + 29.5 109.6 + 25.0 94.1 + 324 n.s
Dose of peg-interferon-a-2b (pug/kg/week) 1.51 £ 0.13 1.57 £ 0.17 1.52 £ 0.13 n.s
Dose of ribavirin (mg/kg/day) 116+ 14 115+ 1.6 11.5+ 1.9 n.s
The rate of CAS# (vs. 24 weeks) 1 0.69 0.82

#CAS: cost for a patient achieving sustained virological response in each groups = (sum of drug costs in each groups)/(number of patients
achieved sustained virological response in each groups); non-rapid virological response, serum HCV RNA appearance at 4 weeks of therapy;
sustained virological response, undetectable serum HCV RNA at least 6 months after completion of therapy.

J. Med. Virol. DOI 10.1002/jmv
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Fig. 4. Association between HCV genotype and duration of treatment in sustained virological
response rate in non-rapid virological response patients whose HCV RNA were not detectable at

8 weeks (“virological response at 8 weeks”).

if serum HCV RNA disappeared during therapy,
because a sustained virological response was not
found within the 36 weeks of therapy. In our experi-
ence, however, the sustained virological response rate
in this group was only 60% even when therapy was
extended to 48 weeks. As the number of patients in
the “non-virological response at 8 weeks” group is
fairly low, a larger scale study is required to identify
a suitable duration of prolonged combination therapy
in patients in the “non-virological response at 8
weeks” group. In a previous study [Huang et al,
2010], the sustained virological response rate of HCV
genotype 2 patients without a rapid virological re-
sponse was high with 24-week therapy; this finding
was inconsistent with those of the present study.
Differences in the weight-based dose of ribavirin
between the two studies may have influenced these
results. In the present study, as with a previous
Japanese study [Inoue et al., 2010], the dose of
ribavirin tended to be lower in order to alleviate the
side effects of ribavirin, including severe anemia.

The difference in the virological response to Peg-IFN-
plus-ribavirin combination therapy between patients
with HCV genotype 2a and 2b has not been extensively
studied. The present findings suggested that patients
infected with HCV genotype 2a are more likely to
achieve a rapid virological response than those with
HCV genotype 2b. However, the sustained virological
response rate of HCV genotype 2a patients tended to be
lower not only in the sustained virological response

group, but also in the “virological response at 8 weeks”
group and the “non-virological response at 8 weeks”
group. In particular, in the “virological response at 8
weeks” group, none of the HCV genotype 2a patients
achieved sustained virological response with 24-week
therapy. Therefore, for patients infected with HCV
genotype 2a and belonging to the “virological response
at 8 weeks” group, extension of the therapy duration to
36 weeks is strongly recommended. These findings of
different virological responses may suggest that an
early response to Peg-IFN-plus-ribavirin therapy is
more promising, while eradication of HCV is less likely
in patients infected with HCV genotype 2a than in
those infected with HCV genotype 2b.

As an alternative strategy to overcome resistance to
Peg-IFN-plus-ribavirin combination therapy, addition
of telaprevir to Peg-IFN-plus-ribavirin combination
therapy has been reported to achieve a sustained
virological response in all enrolled patients with HCV
genotype 2, but not in those with HCV genotype 3
[Foster et al, 2011]. Adding a currently available
direct-acting antiviral drug to Peg-IFN-plus-ribavirin
combination therapy could be an option for HCV
genotype 2 patients in the non-rapid virological
response group. However, further clinical trials are
needed to establish the validity of this strategy.

In the present study, the relationship between
HCV RNA clearance and genotypes near the IL-28B
gene was not fully examined. Previous reports
showed that IL-28B genotype was associated with a

J. Med. Virol. DOI 10.1002/jmv
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rapid virological response and a sustained virological
response in HCV genotype 2 patients [Kawaoka
et al., 2011; Sakamoto et al., 2011]. On the other
hand, the usefulness of IL-28B genotyping was
restricted in the management of response-guided
therapy for HCV genotype 1 patients [Mangia et al.,
2011]. Therefore, the validity of IL-28B genotyping in
the management of response-guided therapy for HCV
genotype 2 patients and on viral response in these
patients should be resolved in future.

In conclusion, determining the duration of Peg-
IFN-plus-ribavirin combination therapy for HCV ge-
notype 2 patients by monitoring the clearance of
HCV RNA is a useful strategy for attaining a high
sustained virological response rate and achieving cost
benefits. In particular, in the “virological response at
8 weeks” group, 36 weeks of therapy is more suitable
than 48 weeks of therapy in terms of efficacy and
cost—benefits. ‘ :
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Abstract

AIM: To examine the epidemiological data, hematologi-
cal safety and treatment responses of peginterferon-
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alpha 2a plus ribavirin therapy for hepatitis C.

METHODS: Between March 2008 and February 2011,
196 hepatitis C virus (HCV) genotype 1 infected Japa-
nese (127 treatment-naive and 69 treatment-experi-
enced patients) patients treated with peginterferon-
alpha 2a plus ribavirin were enrolled. We examined the
epidemiological data and treatment responses were

‘retrospectively analyzed in terms of hematological safe-

fy. HCV RNA was measured by the COBAS TagMan HCV
test.

RESULTS: Overall sustained virological response (SVR)
rates of treatment-naive and treatment-experienced
patients were 56% and 39%, respectively. Multivari-
ate logistic regression analysis showed that SVR was
attained independently of early virological response
in both treatment-naive and treatment-experienced
patients. SVR rates did not differ between the pretreat-
ment hemoglobin < 13 g/dL and = 13 g/dL groups.
However, in treatment-naive patients, the SVR rate of
the pretreatment platelet count < 130000/uL group
was significantly lower than that of the pretreatment
platelet count = 130000/uL group.

CONCLUSION: Attention should be paid to potential
thrombocytopenia in the treatment of chronic hepatitis
C patients.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Chronic hepatitis C virus (HCV) infection leads to cit-
thosis and hepatocellular carcinoma’™. The combina-
tion of pegylated intetferon alpha-2a or alpha-2b plus
tibavitin is the standard of care (SOC) for HCV-infected
patients™. This therapy leads to sustained virological
tesponse (SVR) in approximately 50% of patients™. In
2011, two HCV NS3/4A protease inhibitors, boceprevir
and telaprevir, became available for HCV genotype 1 pa-
tients in United States and some other countries™. The
addition of boceprevir or telaprevir to standard therapy
with pegylated interferon plus ribavirin, compared with
standard therapy alone, significantly increased the SVR
rates in patients infected with HCV genotype 179,
Thrombocytopenia occasionally accompanies ad-
vanced chronic liver diseases” and is associated with the
natural history of HCV infection and anti-viral therapy®™.
Thrombocytopenia is also one of the major obstacles
when treating patients infected with HCV by pegylated
interferon plus ribavirin with or without direct-acting
antivirals, including boceprevu and telaprevir™. Diag-
nosis of thrombocytopenia in chronic hepatitis C pa-
tients is associated with increased incidences of cettain
comorbidities, complications and medical interventions,
significantly increasing medical resource utilization™”,
Genome-wide association studies have recently re-
vealed that interleukin 28B (IL28B) single nucleotide
polymorphisms are significantly associated with the
response to pegylated interferon-alpha plus ribavirin
therapy for chronic hepatitis C'*™ and that inosine tri-
phosphatase (ITPA) gene variant protects against anemia
during pegylated mterfexon-alpha plus ribavitin therapy
for chronic hepatitis C". However, severe hemoglobin
decline, which is mainly found in ITPA-CC patients, was
inversely correlated with thrombocytopenia, conttibuting
to the association between severe anemia and a relative
teactive increase in platelet count” "%,
- It is well known that improved adherence to medi-
cation will favorably affect SVR rates in pegylated
interferon-alpha 2a plus tibavirin therapy for chronic
hepatitis C'**. Because the use of erythropoietin or
hematopoietic growth factors was not allowed in these
treatments by Japanese health insurance plans, hemato-
logical adverse events are the most common laboratory
abnormalities, leading to dose modification or discontin-
uation. In the present study, we retrospectively analyzed
the epidemiological data and treatment responses wete
retrospectively analyzed in terms of hematological safety.

MATERIALS AND METHODS

Patients
From March 2008 through October 2011, patients were

%
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recruited from Ch1b1 Umv sity.and 30 hosplmls in Chl—

S22

: g1

infected with HCV enotype 1 qlone, (Z) Age > 20 ye'u's
(3) diagnosis of chronic hepatitis C based on positive
HCV RNA; (4) negative for HBs antigen; (5) negative
for human immunodeficiency viral antibody; (6) no high
autoantibody titers; (7) no severe renal disease; (8) no se-
vere heart disease; (9) no mental disorders; (10) no cur-
rent intravenous drug abuse; and (11) no pregnancy[ !

Study design

The design of this study has been pattly desctibe
196 patients, who could be judged with SVR ot non-
SVR, were enrolled. In this study, 180 nug of pegylated
interferon-alpha 2a per week plus 400-1200 mg of riba-
vitin daily comprised the usual treatment protocol for as
long as 48 or 72 wk. Clinical and laboratoty assessments

Flaks

-were performed at least every 4 wk during treatment

and a 24 wk follow- -up penod{ . Adverse reactions were
documented by otal inquiry, physical examinations and
laboratory tests.

Measurement of HCV RNA in serum
The COBAS TagMan HCV test (Roche Diagnostics, To-
kyo, Japan), with a range from 1.2 to 7.8 log IU/mL, was

_ used for the measurement of HCV RNA levels every 4 wk

before, during and for 24 wk after the end of treatment.

Measurement of serum alanine aminotransferase levels,
other liver function and hematological tests

Serum alanine aminotransferase, other liver function and
hematological tests were carried out by standard meth-
ods every 4 wk before, during and for 24 wk after the
end of treatment.

Definition of treatment response

SVR was defined as undetectable serum HCV RNA at
24 wk after the end of treatment. Patients with unde-
tectable HCV RNA within the initial 4 wk of treatment
were considered to have demonstrated a rapid virological
response (RVR). Patients who had undetectable HCV
RNA within the initial 12 wk of treatment were consid-
ered to have had a complete early virological response
(cEVR) (desctibed as EVR here).

Ethics
This work was carried out in accordance with the Decla-
ration of Helsinki (2000) of the Wo1ld Medical Associa-

. tion. The Ethics Committee of Chiba University School

of Medicine approved the study protocol. Informed con-
sent was obtained from all patients prior to enrollment.

Statistical analysis

Data were expressed as mean * SD. Differences were
evaluated by Student’s 7 test, Zz test or Fisher’s exact test.
P < 0.05 was considered statistically significant. Multi-
variate logistic regression analysis was used to determine
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factors that significantly contributed to SVR. Statistical
analysis was performed using the Excel statistics pro-
gram for Windows ver.7 (SSRI, Tokyo, Japan) and DA
Stats software (O. Nagata, Nifty Serve: PAF01644).

“"Previous treatment P value'
Number of patients - 127 69 : - RESULTS
A 1) . 56.1£10.7 59.0+10.1 0.064 . .
Gfigr)(male/female) 62/65. . 34/35 NS Patients’ baseline background factors
Body mass index (kg/m’) 234%32 2339 NS Baseline charactetistics of the patients are shown in Fig-

LDL cholesterol (mg/dL) 107+523 102+315 NS
ALT (IU/L) 720+53.7 664+485 = NS
Gamma-glutamyl transferase (IU/L) 55.6+748 6704772 < NS
Alpha-fetoprotein (ng/mL) 127 £30.0 25.9.£79.5 NS

ure 1 and Table 1. Of 196 patients, 127 were treatment-
naive and 69 had a history of intetferon therapy with or
without ribavirin. Higher HCV vital load (HCV RNA =
5.0 log IU/ml.) was seen in 95.2% (121/127) treatment-

HCV RNA (log IU/mL) 65£07 64+07 NS

White blood cells (/mL) 5213 1519 4619+ 1273  0.006 naive and 98.5% (68/69) treatment-experienced patients.
Neutrophils (/mL) 2752+924 2474981  0.058 In the 69 patients previously treated, 4 had received
Hemoglobin (g/dL) 1014 137216 NS pegylated interferon-alpha 2a monotherapy, 14 standard
gl\?;:](it;_(; 10/ml) 16'158:;1563 15'6;652'2 ijg intetferon monotherapy, 6 standard interferon plus riba-
EVR (+/-) 66/61 24/45 0021 virin, 38 pegylated interferon-alpha 2b plus rbavirin, 2

Values are expressed as mean x SD. 'P value indicates those between two
groups with and without pretreatment by Student’s ¢ test or 4” test. NS:
Not signi* cant; LDL: Low -density lipoprotein; ALT: Alanine aminotrans-
ferase; HCV: Hepatitis C virus; RVR: Rapid virological response; EVR:
Early virélogical response.

J;a;l::zngo WJH | www.wjgnet.com

pegylated interferon-alpha 2a plus ribavirin, and 5 with
unknown details. Concerning the virological response of
the 69 patients to their previous treatment, 25 were re-
lapsers, 26 were null-responders, and 18 were unknown.
In the present study, of the 127 treatment-naive patients,
89 and 38 patients were treated for as long as 48 and 72
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VR P value!

64407 6406

HCV RNA (log IU/mL) - 6 NS .

White blood cells (/mL) 5363 41582 5015+1423 NS 4657 + 1345
Neutrophils (/mL) 2910 2 1006 - 2546 4 767 NS 2337 £813 25621074
Hemoglobin (g/dL) 142415 138414 NS 188+11  137+19 NS
Platelets (x 10'/mL) 175£49 153148 0013  165£49 15053 NS
RVR (+/-) 18/54 0/55 <0001 720 07427 < 0.001
EVR (+/-) 56/16 10/45  <0.001 8/19 5/37 <0001

Values are expressed as mean # SD. 'P value indicates those between two groups with and without Sustained
virological response (SVR) by Student’s t test or z” test. NS: Not signi- cant; LDL: Low -density lipoprotein; ALT:
Alanine aminotransferase; HCV: Hepatitis C virus; RVR: Rapid virological response; EVR: Early virological re-

sponse.

wk, respectively, and of the 69 treatment-experienced
patients, 36 and 33 patients were treated for as long as
48 and 72 wk, respectively.

Characteristics of SVR and non-SVR patients

In the 127 treatment-naive patients, SVR was achieved
in 56.6% (72/127) and non-SVR was seen in 43.3%
(55/127) (27 telapsers, 11 null-responders and 17
stopped treatment due to adverse events) (Table 2). In
these treatment-naive patients, there were significantly
more male patients and higher neutrophil and platelet
counts in the SVR group than in the non-SVR group at
baseline (Table 2). Lower HCV viral load (HCV RNA <
5.0 log IU/ml) was seen in 8.3% (6/72) treatment-naive
and 0% (0/55) treatment-expetienced patients. RVR and
EVR were significantly higher in the SVR group [25.0%
(18/72) and 77.7% (56/72), respectively] than in the
non-SVR group [0% (0/55) and 18.1% (10/45), respec-
tively].

In the 69 patients previously treated, SVR was achieved
in 39.1% (27/69) and non-SVR was seen in 60.8% (42/69)
(23 relapsers, 14 null-responders and 5 stopped treatment
due to adverse events) (Table 2). In these previously
treated patients, the baseline backgrounds between the
SVR and non-SVR groups did not differ (Table 2). RVR
and EVR wete significantly higher in the SVR group
[25.9% (7/27) and 70.3% (19/27), tespectively] than
in the non-SVR group [0% (0/42) and 11.9% (5/42),
respectively].

Multivariate analysis showed that EVR was signifi-
cantly associated with SVR in treatment-naive patients
and in treatment-expetienced patients. For the EVR in
the treatment-naive patients, odds ratio (OR) is 15.01
(95%Cl: 5.72-44.56, P < 0.001); for the EVR in the
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TR
Jaishideng®

WJH | www.wjgnet.com

185

treatment-experienced patients, OR is 21.7 (95%CI:
6.12-96.35, P < 0.001). Category is the same in the two
groups. In treatment-naive patients, platelet count tend-
ed to be an independent factor in multivariate analysis.
For the platelet counts, category > 16.1 x 10*/pL, OR is
2.79 (95%CI: 0.98-8.57, P = 0.061).

Effects of anemia on SVR

Hematological adverse events ate the most common
laboratory abnormalities leading to dose modification
or discontinuation®. First, we examined the effects of
hemoglobin at baseline on the SVR rates.

In the 127 treatment-naive patients, there wete no
differences in SVR rates between the hemoglobin <
13 g/dL and hemoglobin = 13 g/dL groups [55.2%
(16/29) and 57.1% (56/98), respectively]. We also did
not observe any difference in SVR rates between the
hemoglobin < 13 g/dL and hemoglobin = 13 g/dL
groups in 48 wk treatment [55.6% (10/18) and 57.7%
(41/71), respectively] ot 72 wk treatment [54.5% (6/11)
and 55.6% (15/27), respectively] in these patients.

In the 69 previously treated patients, there were no
differences in SVR rates between the hemoglobin < 13
g/dL and hemoglobin = 13 g/dL groups [30.0% (6/20)
and 42.9% (21/49), tespectively]. We also did not observe
any difference in SVR rates between the hemoglobin <
13 g/dL and hemoglobin = 13 g/dL groups in 48 wk
treatment [38.5% (5/13) and 39.1% (9/23), tespectively]
ot 72 wk treatment [14.3% (1/7) and 46.2% (12/26),
respectively] (P = 0.126) in these patients.

Effects of thrombocytopenia on SVR

Next, we examined the effects of platelet counts at base-
line on the SVR rates. In the 127 treatment-naive patients,
the SVR rate of the platelet count < 130000/pL group

April 27,2013 | Volume 5 | Issue 4 |
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< 130000/uL = 130000 /pL P value

Proportion of SVR-archived in treatment-naive patients

Total patients 10/27 (37.0%)  62/100(62.0%) - 0.020
48 wk treatment 7/20(35.0%)  44/69 (63.8%) " 0.022
72 wk treatment 3/7(429%)  18/31(581%) - NS

Treatment-experienced patients

Total patienls 7/24(292%)  20/45(444%) NS
48 wk treatment 7/20(333%)  9/21(429%) NS
72 Wk treatment 2/9(222%) 11/24(458%) NS

NS:Not signi- cant; SVR: sustained virological response.

[37.0% (10/27)] was significantly lower than that of the
platelet count = 130000/pL group [62.0% (62/100)]
(Table 3). We also observed a significantly lower SVR rate
in the platelet count < 130000/ uL group [35.0% (7/20)]
than in the platelet count = 130000/pL group [63.8%
(44/69)] with 48 wk treatment. The RVR rate of the
platelet count < 130000/puL group [15.0% (3/20)] was
similar to that of the platelet count == 130000/pL group
[18.8% (13/69)] with 48 wk treatment, but the EVR rate
of the platelet count < 130000/pL group [30.0% (6/20)]
was significantly lower than that of the platelet count
= 130000/uL group [69.5% (48/69)] with 48 wk treat-
ment (P = 0.0033). In contrast, there were no differences
in SVR rates between the platelet count < 130000/pL
[42.9% (3/7)] and = 130000/pL groups with 72 wk
treatment [58.1% (18/31)] (Table 3). The RVR and EVR
rates of the platelet count < 130000/pL group [14.2%
(1/7) and 57.1% (4/7), tespectively] wete similar to those
of the platelet count = 130000/uL group [3.2% (1/31)
and 25.8% (8/31), tespectively] with 72 wk treatment.

In the 69 previously treated patients, there were no
differences in SVR rates between the platelet count <
130000/pL and = 130000/pL groups [29.2% (7/24)
and 44.4% (20/45), respectively] (Table 3). We also
did not obsetve any differences in SVR rates between
the platelet count < 130000/uL and = 130000/uL
groups with 48 wk [33.3% (5/15) and 42.9% (9/21),
tespectively] ot 72 wk treatment [22.2% (2/9) and 45.8%
(11/24), respectively] in these patients (Table 3).

DISCUSSION

After HCV NS3/4A protease inhibitors began to be
used in clinical practice, resulting side effects of their ap-
plication for chronic hepatitis C were also expected to
appear™?. In fact, hematological adverse events became
the most common laboratory abnormalities, leading to
dose modifications ot even discontinuation during SOC
for chronic hepatitis C?* In the present study, we ob-
served that EVR was significantly associated with SVR in
both treatment-naive and treatment-experienced patients.
According to multivariate analysis, RVR was not associ-
ated with SVR in either of the patient types, although the
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reason for this might be that RVR was obtained in only
25 patients. We also examined the epidemiological data
and treatment responses were retrospectively analyzed
in terms of hematological safety. We observed that the
SVR and EVR rates of the platelet count = 130000/pL
group wete better than those of the platelet count <
130000/ pL group in treatment naive-patients (Table 3).

Unexpectedly, we did not observe any difference
in SVR rates between the hemoglobin < 13 and =
13 g/dL groups (see Results section) or according to
neutrophil counts (Figure 1), although the hemoglobin
level or WBC level was supposedly an important factor
affecting adherence to treatment. We did not observe
any association between baseline platelet count below
130000/pL and SVR in the treatment-experienced
patients in the present study (Table 3). It may be possible
that thrombocytopenia reflects the fact that patients with
low platelet counts ate more prone to being citthotic and
therefore should have a lower response rate to therapy.

The significant lower SVR in patients with baseline
platelet counts below 130000/uL in treatment-naive
patients treated for 48 wk, but not for 72 wk, likely
reflects the major role of liver stage in patients with
presumably favorable viral kinetics (considering that
patients treated for 48 wk will have had an EVR),
whereas in patients with slower decay of viral load and
presumably treated for 72 wk, liver stage could have had
a lower impact on SVR. In the present study, liver biopsy
was performed in 67 patients and fibrosis stages 1, 2, 3
and 4 wetre seen in 30, 11, 5 and 3 of the platelet count
= 130000/pL group and 3, 7, 6, 2 of the < 130000/ pL
group, respectively. We also observed that 3 of 5 cirthotic
patients obtained SVR. Perhaps IL28B polymorphism
played a major role in these patients, possibly explaining
why some cirrhotics achieved SVR. Further studies will
be needed to clarify this point.

So far, anemia and neutropenia are well-recognized
effects of higher-dose peginterferon alpha plus ribavitin
regimens, but it was also reported that no patient had
to discontinue therapy owing to thrombocytopenia®”.
We observed a greater number of lower SVR rates in
the low platelet group [35.2% (12/34); P = 0.037] of
the higher hemoglobin group than in the high platelet
group [57.5% (65/113)] of the higher hemoglobin
group (hemoglobin = 13 g/dL). We also obsetved
that lower SVR rates tended to occur more in the low
platelet group [29.4% (5/17)] than in the high platelet
group [53.1% (17/32)] of the lower hemoglobin group
(hemoglobin < 13 g/dL). Thus, the present study
suggested that thrombocytopenia is an important factor
for SVR.

In the present study, we also experienced only two
treatment-naive patients discontinuing treatment due to
neutropenia. One was a 70-year old male who discontinued
treatment at 1 wk after its commencement, and the other
was a 51-year old female who discontinued treatment at 9
wk (Figure 1). Further study will be needed as the numbers
of samples in the current study were limited.
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In conclusion, SVR was attained independently of
EVR in both treatment-naive and treatment-experienced
patients. The SVR rates between the pretreatment
hemoglobin < 13 and = 13 g/dL groups did not differ.
However, in treatment-naive patients, the SVR rate of
the pretreatment platelet count < 130000/uL group
was significantly lower than that of the pretreatment
platelet count = 130000/pL group. Patients with low
platelet counts were subject to dose and/or treatment
duration reductions. In fact, if these subjects required
such treatment adjustments, this may provide a partial
explanation for the difference in SVR rates between naive
and experienced patients. Attention should be paid to
thrombocytopenia in the treatment of chronic hepatitis
C patients.
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Background

It is well known thatimproved adherence to medication will favorably affect
sustained virological response (SVR) rates in peginterferon-alpha 2a plus
ribavirin therapy for chronic hepatitis C. Because the use of erythropoietin or
hematopoietic growth factors was prohibited in these treatments by Japanese
health insurance plans, hematological adverse events are the most common
laboratory abnormalities, leading to dose modi- cation or discontinuation.
Research frontiers

Peginterferon-alpha 2a plus ribavirin therapy for chronic hepatitis C leads to
hematological adverse events, some of which are unknown. The authors exam—
ined the epidemiological data and treatment responses were retrospectively an—
alyzed in terms of hematological safety. In this study, the authors demonstrate
that attention should be paid to potential thrombocytopenia in the treatment of
chronic hepatitis C patients.

Innovations and breakthroughs

Recent reports have highlighted the importance of inosine triphosphatase gene
variants that protect against anemia in patients treated for chronic hepatitis C.
In treatmentnaive patients, the SVR rate of the pretreatment platelet count <
130000/4:L. group was signi*cantly lower than that of the pretreatment platelet
count = 130000/iL group. The authors also observed that 3 of 5 biopsy-
proven cirthotic patients obtained SVR.

Applications

With the use of standard of care, attention should be paid to thrombocytopenia
in the treatment of chronic hepatitis C patients.

Peer review

Itis well known that improved adherence to medication will favorably affect
SVR rates in pegylated interferon-alpha 2a plus ribavirin therapy for chronic
hepatitis C. In the present study, the authors retrospectively analyzed the epi~
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demiological data and treatment responses were retrospectively analyzed in
terms of hemamloglcal safety, In b'eatmem-nalve patlents the SVR rate of the
pretmatment platala count< 1300004,1L gmup was sngm @ntly Iower than that
of the pratreatmerft plahalat count = = 1300004kL group, despltn the existence
of cmhosss Of parhcular mharestwas the facuhat\ha results suggestad thatat-
tention should be paid to thrombocytopenia in the treatment of chronic hepatitis
C patients.
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