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hemoglobin (Hb) was below 10 g/dl, and was discontinued
when the Hb was below 8.5 g/dl. Both Peg-IFN and
ribavirin had to be discontinued if there was a need to
discontinue one of the drugs. No iron supplement or
hematopoietic growth factors, such as epoietin alpha
or granulocyte-macrophage colony stimulating factor
(G-CSF), were administered.

Virologic assessment and definition of virologic
response

The serum HCV RNA level was quantified using the CO-
BAS AMPLICOR HCV MONITOR test, version 2.0
(detection range 6-5000 KIU/ml; Roche Diagnostics,
Branchburg, NJ, USA) and qualitatively analyzed using the
COBAS AMPLICOR HCYV test, version 2.0 (lower limit of
detection 50 TU/ml). A rapid virologic response (RVR) was
defined as undetectable serum HCV RNA level at week 4, a
partial early virologic response (p-EVR) was defined as
more than a 2-log decrease in HCV RNA level at week 12
compared with the baseline, a complete EVR (c-EVR) was
defined as undetectable serum HCV RNA at week 12, a late
virologic response (LVR) was defined as detectable serum
HCV RNA at week 12 and undetectable at week 24, and an
SVR was defined as undetectable serum HCV RNA at
24 weeks after the end of the treatment. Relapse was
defined as undetectable serum HCV RNA at the end of the
treatment but a detectable amount after the end of the
treatment. For both the previous treatment and this re-
treatment, patients without a p-EVR or without clearance
of HCV RNA at week 24 were considered to be showing

non-response (NR) and had to stop treatment. A patient
who attained HCV RNA negativity during the re-treatment
continued to be treated for 48 or 72 weeks according to
response-guided therapy and the decision of the investi-
gator at the participating clinical center.

Statistical analysis

Baseline data of the patients are expressed as mean + SD
or median values. In order to analyze the differences
between baseline data or the factors associated with SVR,
univariate analysis using the Mann—Whitney U-test or the
y? test was performed. A two-tailed p value of <0.05 was
considered significant. The analysis was conducted with
SPSS version 15.0J (SPSS, Chicago, IL, USA).

Results

The baseline characteristics of the patients are summarized
in Table 1. Of the 56 genotype 1 patients, 32 were relapsers
and 24 showed NR to previous treatment. Among the
relapsers, 15 had shown a c-EVR (58%, 15/26) and 29 a
p-EVR (100%, 29/29) in the previous treatment. Of the 18
genotype 2 patients, 17 were relapsers and one had shown
NR to the previous treatment. Among the relapsers, 5 had
shown an RVR (42%, 5/12) in the previous treatment. In
the previous treatment, all patients had received Peg-IFN
o-2b plus RBV combination therapy. There were no sig-
nificant differences among the baseline characteristics
between the previous treatment and the re-treatment in

Table 1 Baseline characteristics of patients and treatment factors in previous treatment and re-treatment

Genotype 1 Genotype 2
All patients Previous treatment Previous treatment All patients
relapsers non-responders

Number of patients 56 32 24 18
Sex: male/female 32124 19/13 13/11 1177

Previous Re- Previous Re- Previous Re- Previous Re-

treatment treatment treatment treatment treatment treatment treatment treatment
Age (years) 57.6 £9.2 5954+£94 578+£90 59.84+94 573196 59.0 £95 574 4+£90 584 &£ 1.7
White blood cells (/mm?) 4909 & 1404 4670 £+ 1566 5117 & 1276 4756 £ 979 4633 £ 1543 4545 £ 2178 5111 £+ 1697 4412 &+ 1744
Red blood cells (x 10%mm®) 435 + 40 426 £ 52 444 4 34 437 £36 4243 £ 46 412 &+ 67 448 £ 36 447 £ 38
Hemoglobin (g/dl) 139 £12 13.5+ 1.7 141+ 1.1 138+13 137+13 13.1 £ 2.1 144 +12 142 £ 1.3
Platelets (x 10*/mm®) 16.5 £ 6.1 175 +£ 6.9 184 + 6.6 9.1 £65 141144 152 £69 17.5 £ 6.3 162+ 49
AST (IU/M) 58 £+ 30 60 % 45 55 &+ 31 56 + 44 61 £+ 28 64 + 47 52+ 34 34+£13
ALT (U 74 £ 55 77 £ 74 73 £ 65 79 £ 80 74 £ 40 75 &+ 66 65 + 52 34 + 18
Serum HCV RNA (KIU/ml) 1600 1100 1600 1100 1600 990 1300 690
Peg-TFN type: «2a/u2b 0/56 24/32 0/32 14/18 0/24 10/14 0/18 4/14
AST aspartate aminotransferase, ALT alanine aminotransferase, HCV hepatitis C virus, Peg-IFN pegylated interferon
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Table 2 Factors associated with a sustained virologic response
(SVR) in re-treatment with Peg-IFN plus ribavirin

Factor SVR Non-SVR p value
Number of patients 23 33
Age (years) 59.5 £ 7.6 59.5 £ 10.5 0.55
Sex: male/female 16/7 16/17 0.17
White blood cells (/fmm®) 4778 £ 1022 4589 + 1884  0.29
Neutrophils (/mm?®) 2446 £+ 849 2291 £ 1486  0.21
Hemoglobin (g/dl) 13.6 £ 1.3 134+ 1.9 0.73
Platelets (x 10%/mm?) 182+63 169+73 0.28
AST (IU/) 52 £33 65 £ 52 0.46
ALT U/ 75 £ 61 79 + 82 0.72
Serum HCV RNA: 6/15 0/31 <0.01
<5Slog/5log=< »
Peg-IFN type: o2a/o2b 7/16 17/16 0.27
Peg-IFN dose (pg/kg/week)
o2a 2.64 £ 061 2731072 0.90
o2b 1.18 £ 043 1.19 £ 0.34 0.90
Ribavirin dose (mg/kg/day) 8.6 & 2.9 94 £27 0.28
Ist treatment virologic response
p-EVR; +/— 22/0 14/16 <0.001
Relapse/NR 20/3 12721 <0.001

p-EVR partial early virologic response, NR non-response

terms of peripheral blood cell counts, or the levels of
aminotransaminases and serum HCV RNA at the start of
treatment.

In genotype 1 patients, the HCV RNA negative rate on
re-treatment was 54% (29/54) at week 12 and 71% (40/56)
at week 24, and the SVR rate was 41% (23/56). The factors
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Fig. 1 Virologic response on re-treatment according to previous
treatment response. a Hepatitis C virus (HCV) RNA negative rate on
re-treatment according to relapse or non-response in previous
treatment. b HCV RNA negative rate on re-treatment according to
partial early virologic response (p-EVR) or non-p-EVR in previous
treatment. White bars patients with relapse in previous treatment.
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associated with SVR were assessed by univariate analysis
for the following variables; age, gender, peripheral blood
cell counts, aminotransferases, previous treatment
response, serum HCV RNA level, the type of Peg-IFN in
re-treatment, and drug adherence (Table 2). As a result, the
factors of previous treatment response and serum HCV
RNA level at the start of re-treatment were selected as
being significant. In examining the efficacy of the re-
treatment according to the previous treatment response, the
relapsers in the previous treatment had a significantly
higher HCV RNA negative rate at weeks 12 and 24 and a
significantly higher SVR rate than those with NR in the
previous treatment (Fig. 1a). Patients with a p-EVR in the
previous treatment showed similar results, while no patient
without p-EVR in the previous treatment attained an SVR
on re-treatment (0/16) (Fig. 1b). Even among the patients
without HCV RNA negativity in the previous treatment, if
p-EVR had been attained in the previous treatment, 43%
(3/7) of these patients attained an SVR on re-treatment. As
for the serum HCV RNA level at the start of re-treatment,
all patients with less than 5 log;o IU/ml of HCV RNA
attained an SVR (6/6), and 33% (15/45) of those patients
with more than 5 log;o [U/ml of HCV RNA attained an
SVR (p < 0.01).

In examining the efficacy of re-treatment according to
treatment duration, among the patients with ¢c-EVR and
without RVR on re-treatment, those who were re-treated
for 72 weeks tended to attain higher SVR rates than those
who were re-treated for 48 weeks (72 weeks, 75%, 9/12,
vs. 48 weeks, 25%, 2/8, p = 0.06). On the other hand, 43%
(3/7) of the patients with an LVR on re-treatment attained
an SVR on re-treatment. Among the patients with relapse
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Dark gray bars patients with non-response in previous treatment.
Light gray bars patients with p-EVR in previous treatment. Black
bars patients with non-p-EVR in previous treatment. *p < 0.0001;
*#p < 0.01; compared to non-response. fp < 0.001; compared to
patients without p-EVR
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in the previous treatment, those who attained an SVR on
re-treatment required a longer duration of re-treatment than
the duration of the previous treatment (re-treatment,
63.8 = 13.0 weeks vs. previous treatment, 53.9 +
13.5 weeks, p = 0.01), while those without an SVR on re-
treatment could be treated for almost the same period as
that in the previous treatment (re-treatment, 58.8 + 12.8
weeks vs. previous treatment, 54.2 &+ 11.3 weeks,
p = 0.38).

Comparison of the timing to the first undetectable HCV
RNA level in the previous treatment and re-treatment could
be carried out in 50 patients; most patients attained HCV
RNA negativity on re-treatment earlier or with the same
timing as in the previous treatment, and only one patient
showed a later timing for re-treatment. The SVR rate on re-
treatment was low, at 13% (3/24) among the patients with
detectable HCV RNA at week 24 in the previous treatment.
Among the 10 patients with HCV RNA negativity on re-
treatment with the same timing as that in the previous
treatment, an SVR was attained only by the patients who
were re-treated for 72 weeks. Among the 23 patients with
earlier HCV RNA negativity on re-treatment, an SVR of
61% was attained (14/23). The patients with an RVR on re-
treatment attained a high SVR rate (88%, 7/8) regardless of
the virologic response in the previous treatment (Fig. 2).

In genotype 2 patients, the HCV RNA negative rate on
re-treatment was 56% (10/18) at week 4, 83% (15/18) at
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Fig. 2 Virologic response on re-treatment according to the timing of
HCV RNA negativity in previous treatment and re-treatment. Open
double circles/open circles sustained virologic response (SVR) with
48 weeks of re-treatment (open double circles, pegylated interferon
[Peg-IFN] o-2a plus ribavirin; open circles Peg-IFN o-2b plus
ribavirin). Open double squaresiopen squares, SVR with 72 weeks of
re-treatment (open double squares Peg-IFN «-2a plus ribavirin; open
squares, Peg-IFN o-2b plus ribavirin). Closed double circles/closed
circles, non-SVR with 48 weeks of re-treatment or non-response
(NR) with 24 weeks of re-treatment (closed double circles, Peg-IFN
o-2a plus ribavirin; closed circles Peg-IFN «-2b plus ribavirin).
Closed double squares/closed squares, non-SVR with 72 weeks of re-
treatment (closed double squares Peg-IFN «-2a plus ribavirin; closed
squares, Peg-IFN «-2b plus ribavirin)

week 12, and 89% (16/18) at week 24, and the SVR rate
was 56% (10/18). The two patients without a ¢c-EVR in the
previous treatment did not attain an SVR on re-treatment.
Among the patients with an RVR on re-treatment, the SVR
rates were 60% (3/5) in those with 24-week treatment and
100% (5/5) in those with 48-week treatment.

Discussion

In the present study of the re-treatment of chronic hepatitis
C patients who failed to show an SVR to Peg-IFN plus
ribavirin therapy, the patients with relapse in the previous
treatment showed a significant response on re-treatment
compared with those with NR. This result showed similar
findings to the evaluation of peg intron in control of hep-
atitis C chirrosis (EPIC) study of relapse and NR [10]. In
addition, in the present study, p-EVR in the previous
treatment was a good indicator of negative prediction for
SVR on re-treatment; no patient without p-EVR in the
previous treatment attained SVR on re-treatment; that is,
the negative predictive value for SVR on re-treatment was
100%. Recently, genetic polymorphism near the IL28B
gene has been reported to be associated with the anti-viral
effect of Peg-IFN plus ribavirin combination therapy [12—
15]. Among Japanese genotype 1 patients, it has been
reported that those with the major single-nucleotide poly-
morphism (SNP) allele of IL28B (rs8099917) show an
SVR rate of 39%, while those with the minor allele show
an SVR rate of only 11%. Hence, in re-treatment for
patients who failed to show a SVR to Peg-IFN plus riba-
virin therapy, pretreatment prediction should be done by
taking IL28B SNPs and the previous treatment response
into account. Patients with the minor SNP allele of IL28B s
who did not attain a p-EVR in the previous treatment
should wait until new drugs become commercially
available.

The next question is how the patients should be re-
treated in order to attain an SVR on re-treatment. In the
present study, the patients with a low serum HCV RNA
level (less than 5 log o IU/ml) at the start of re-treatment
showed a significant rate of cure on re-treatment, and this is
almost the same result as that previously reported [9, 10].
In the present study, one patient with NR in the previous
treatment started re-treatment with HCV RNA of 52 KIU/
ml and attained an RVR and SVR. HCV RNA levels
declined on re-treatment among 61% (34/56) of the
patients compared to the start of the previous treatment,
and it is important not to miss the timing of when the HCV
RNA level is low.

With respect to treatment duration among patients with
HCV RNA negativity during re-treatment, 72 weeks of
treatment tended to increase the SVR rate compared to
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48 weeks of treatment (72 weeks, 68%, 15/22, vs.
48 weeks, 44%, 7/16, p = 0.13). This result was almost the
same as that of the re-treatment of patients with chronic
hepatitis C who do not respond to peginterferon-alpha 2b.
A randomized trial (REPEAT) study [9]. Furthermore, in
the present study, among the patients with relapse in the
previous treatment, those who attained an SVR on re-
treatment required a longer re-treatment duration than the
duration of the previous treatment. In fact, the longer
treatment brought about an SVR in some patients whose
timing of HCV RNA negativity on re-treatment was the
same as that in the previous treatment, as shown in Fig. 2.
Thus, especially to be noted is that the relapsers in the
previous treatment should be re-treated for a longer period
than that of the previous treatment.

It has been reported that splenectomy and partial splenic
embolization (PSE) are considered to make it possible for
patients with cirrhosis and thrombocytopenia to initiate and
continue anti-viral therapy safely, by increasing the platelet
counts [16-19]. If poor adherence and inappropriate dura-
tion have contributed to a poor response in previous
treatment due to thrombocytopenia, there is a possibility
that increasing the platelet counts by splenectomy or PSE
contributes to improving the tolerability of and adherence
to re-treatment, and to increasing the SVR rate in re-
treatment. In the present study, one patient with cirrhosis
and thrombocytopenia who showed NR in the previous
treatment owing to poor adherence to the Peg-IFN o-2b
(0.78 pg/kg) regimen underwent splenectomy before re-
treatment. As a result, the patient could continue with a
sufficient dose of Peg-IFN (1.53 pg/kg) in the re-treatment
and attained HCV negativity at re-treatment week 24 and
an SVR by extended treatment. Further study is needed on
the issue of the effect of splenectomy or PSE in re-treat-
ment on the efficacy of re-treatment with Peg-IFN plus
ribavirin therapy.

In the present study, the SVR rate was relatively high
(56%) in patients with genotype 2. The patients who could
not attain SVR on re-treatment (2 patients) had not attained
a c-EVR in the previous treatment. And, among the
patients with an RVR on re-treatment, all patients treated
for 48 weeks attained an SVR (5 patients), while 40% (2/5)
of patients treated for 24 weeks could not attain an SVR.
Thus, in patients with genotype 2, as well as in those with
genotype 1, the previous treatment response and response-
guided therapy can be useful in decisions on the indication
for re-treatment or the treatment duration on re-treatment.
However, in this study, detailed analysis was not possible
because of the small number of genotype 2 patients. Fur-
ther investigation is needed to clarify this.

The limitation of the present study was that two types of
Peg-IFN were used. As for the type of Peg-IFN, some
reports have suggested that Peg-IFN «-2a has a stronger
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anti-viral effect than Peg-IFN «-2b [20, 21], and others
have suggested that the two types of Peg-IFN have an
almost equal anti-viral effect [22]. In this study, the HCV
RNA negative rate at re-treatment week 12 was similar
(a-2a, 59%, 13/22, vs. a-2b, 50%, 16/32, p = 0.51) between
the patients with Peg-IFN o-2a and those with Peg-IFN
o-2b. Furthermore, among 24 patients treated with Peg-IFN
a-2a on re-treatment, an SVR rate of 38% was attained
with 48-week treatment and an SVR rate of 60% was
attained with 72-week treatment among patients with a
p-EVR in the previous treatment, but no patient without a
p-EVR in the previous treatment attained an SVR on re-
treatment. Similarly, among 32 patients treated with Peg-
IFN o-2b in re-treatment, an SVR rate of 56% was attained
with 48-week treatment and an SVR rate of 79% was
attained with 72-week treatment among patients with a
p-EVR in the previous treatment, but no patient without a
p-EVR in the previous treatment attained an SVR on re-
treatment. As noted above, since the virologic responses to
both Peg-IFNs among re-treated patients were similar, in
this study we analyzed the effect of re-treatment without
distinction of the type of Peg-IFN.

In conclusion, our results have demonstrated that the
efficacy of re-treatment for genotype 1 patients who failed
to show an SVR to previous treatment with Peg-IFN plus
ribavirin could be predicted by the previous treatment
response, especially in terms of p-EVR and a low HCV
RNA level at the start of re-treatment. Re-treatment for
72 weeks led to clinical improvement for genotype 1
patients who attained HCV RNA negativity on re-
treatment.
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Abstract

Background Which patients with hepatitis C virus (HCV)
genotype 1 can benefit from extended treatment with
pegylated interferon (Peg-IFN) plus ribavirin is unknown,
although the overall sustained virologic response (SVR)
rate has been shown to improve in patients with a late
virologic response (LVR), defined as detectable serum
HCV RNA at week 12 and undetectable at week 24.
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Methods Among 1163 chronic hepatitis C patients with
genotype 1 treated with Peg-IFN plus ribavirin combina-
tion therapy, 213 patients with an LVR were examined in
this study. In addition, we selected 81 patients of matched
sex and age from each of the 48- and 72-week treatment
groups, using the propensity score, to compare the efficacy
of the two treatment durations.

Results With 72-week treatment, the timing of HCV
RNA disappearance and the hemoglobin level at baseline
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showed a strong correlation with the SVR on multivariate
analysis. Earlier HCV RNA disappearance was associated
with a better SVR rate, regardless of the ribavirin dose
(HCV RNA disappearance at week 16, 74%; at week 20,
52%; and at week 24, 31%, p = 0.01). The SVR rate with
72-week treatment was higher than that with 48-week
treatment, irrespective of age, sex, or the platelet value,
and, especially in aged patients (>65 years old), the SVR
rate increased markedly with 72-week treatment
(48 weeks, 25% vs. 72 weeks, 56%; p < 0.05).
Conclusions An earlier response predicts a higher SVR
rate in patients with an LVR given 72-week treatment.
Extended treatment with Peg-IFN plus ribavirin for
patients with an LVR improved the treatment efficacy,
even for aged patients.

Keywords Chronic hepatitis C - Pegylated interferon and
ribavirin combination therapy - Extended treatment - Aged
patients

Introduction

Long persistence of hepatitis C virus (HCV) infection can
lead to the progression of liver fibrosis, causing liver cir-
rhosis and ultimately hepatocellular carcinoma (HCC) [,
2]. Past studies have clearly shown alleviation of liver
fibrosis, a reduced incidence’ of HCC, and markedly
improved prognosis in patients in whom HCV has been
successfully eradicated [3-9]. The currently recommended
treatment for chronic hepatitis C is pegylated interferon
(Peg-IFN) plus ribavirin therapy, which can improve anti-
viral efficacy for patients with chronic hepatitis C [10-16].
However, HCV still persists in approximately half of
genotype 1 patients treated with Peg-IFN plus ribavirin
[12—14, 16]. Accordingly, the treatment method needs to be
well managed in order to maximize the virologic response.

For patients with HCV genotype 1, a high sustained viro-
logic response (SVR) rate (73-81%) was found in patients
who achieved an early virologic response (EVR), defined as
undetectable serum HCV RNA at week 12. However, an SVR
was attained at a low rate (14—44%) in patients with a late
virologic response (LVR; defined as detectable serum HCV
RNA at week 12 and undetectable at week 24), because of a
high relapse rate [13, 16-24]. For the treatment strategy, drug
dosages and durations of treatment can be modified by con-
sidering individual patient situations. We have reported a
dose-dependent effect of ribavirin on reducing the relapse rate
for patients responding to Peg-IFN plus ribavirin therapy [17,
18]. However, this effect was limited to patients with an EVR
and sufficient efficacy was not observed in patients with an
LVR, who should be treated not only with a high dose of
ribavirin, but also for a longer duration.

For patients with an LVR, previous studies have veri-
fied that extended therapy (72-week treatment) can
improve the SVR rate (38-60%) compared to standard
48-week therapy (18-36%) by reducing the relapse rate
[19, 20]. However, which group of patients with an LVR
can benefit from extended therapy remains obscure. In
general, in order to clarify the relationship between
treatment duration and anti-viral effect, a randomized
control trial (RCT) should be conducted in which patients
are distributed into standard and extended-therapy groups.
However, it is impossible, from an ethical perspective, to
conduct an RCT in Japan, because some previous studies
have already revealed the usefulness of extended therapy
[19-23].

In the present study, we tried to identify the factors
associated with SVR in patients with an LVR infected with
HCV genotype 1 who received extended treatment. Fur-
thermore, a case-control matched study was conducted in
order to compare the effectiveness of the extended treat-
ment with that of the standard treatment of Peg-IFN plus
ribavirin therapy.

Patients and methods
Patients

The present study was a retrospective, multicenter trial
conducted by Osaka University Hospital and other insti-
tutions participating in the Osaka Liver Forum. Among
1163 chronic hepatitis C patients with genotype 1 treated
with Peg-IFEN plus ribavirin combination therapy between
December 2004 and June 2007, 213 patients with an LVR
who completed the therapy with undetectable HCV RNA at
the end of the treatment were enrolled in this study. All
patients were Japanese, infected with HCV genotype 1, and
having a viral load of more than 10° TU/ml. The patients
with an LVR continued combination therapy for 48 or
72 weeks according to the decision of the investigator at
the participating clinical center. The patients treated for
46-52 weeks were classified as the 48-week treatment
group and those who were treated for 68-78 weeks were
classified as the 72-week treatment group. The baseline
characteristics of all patients before matching are summa-
rized in Table 1. In addition, we selected 81 patients of
matched sex and age, using propensity scores, from each of
the 48- and 72-week treatment groups.

Patients eligible for this study were negative for hepa-
titis B surface antigen and anti-human immunodeficiency
virus. Patients were excluded from this study if they had
decompensated cirrhosis or other forms of liver disease
(alcoholic liver disease, autoimmune hepatitis). This study
was conducted according to the ethical guidelines of the
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Table 1 Baseline characteristics of patients with LVR according to treatment duration

Factor 48 weeks 72 weeks p value
Number of patients 106 107
Age (years) 56.6 £ 9.1 602 + 7.8 0.002
Sex: male/female 51/55 38/69 0.07
Body weight (kg) 599 £ 115 59.2 £ 10.3 0.64
History of IFN treatment: naive/experienced 64/42 69/38 0.57
White blood cells (/mm?) 4908 £ 1389 4893 £ 1430 0.91
Neutrophils (/mm®) 2455 + 936 2503 4+ 1042 0.91
Red blood cells (x 10%/mm?’) 438 £ 49 439 £ 38 0.48
Hemoglobin (g/dl) 139+ 1.5 139+ 14 0.76
Platelets (x 10*/mm?) 17.0 £ 5.8 162 £ 57 0.21
AST (1U/M) 56 £+ 34 56 £ 34 0.74
ALT (IU/) 70 £ 50 68 + 56 0.78
Serum HCV RNA (KIU/mD)* 1850 2400 0.03
Histology (METAVIR)®

Fibrosis, 0-2/3-4 7517 62/17 0.03

Activity, 0-1/2-3 49/33 45/34 0.75
Peg-IFN dose (ug/kg/week)® 1.47 £0.17 1.48 £ 0.7 0.21
Ribavirin dose (mg/kg/day)* 11.3 £ 1.7 115+ 15 0.22
HCV RNA negativity: 16/20/24 weeks® 65/23/12 51/32/14 0.23

LVR late virologic response, AST aspartate aminotransferase, ALT alanine aminotransferase, /FN interferon, HCV hepatitis C virus

# Data shown are median values
® 52 missing

¢ Initial dose

9 The times of HCV RNA negativity were unknown in 6 patients with 48-week treatment and 10 patients with 72-week treatment

Declaration of Helsinki amended in 2008, and informed
consent was obtained from each patient.

Treatment

All patients received Peg-IFN alfa-2b (Pegintron; Scher-
ing-Plough, Kenilworth, NJ, USA) plus ribavirin (Rebetol;
Schering-Plough) for the duration of the study of 48 or
72 weeks. Peg-IFN alfa-2b was given subcutaneously once
weekly at a dosage of 60—150 pg/kg based on body weight
(body weight 35-45kg, 60 pg; 46-60 kg, 80 ug;
61-75 kg, 100 pg; 76-90 kg, 120 pg; 91-120 kg, 150 ug)
and ribavirin was given orally twice a day at a total dose of
600-1000 mg/day based on body weight (body weight
<60 kg, 600 mg; 60-80 kg, 800 mg; >80 kg, 1000 mg),
according to a standard treatment protocol for Japanese
patients.

Dose reduction
Dose modification followed, as a rule, the manufacturer’s

drug information according to the intensity of the hemato-
logic adverse effects. The dose of Peg-IFN alfa-2b was
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reduced to 50% of the assigned dose if the white blood cell
(WBC) count declined to <1500/mm>, the neutrophil count
declined to <750/mm? or the platelet (PIt) count declined to
<8 x 10*mm’ , and the agent was discontinued if the WBC
count declined to <1000/mm?, the neutrophil count declined
to <500/mm3, or the Plt count declined to <5 x 10%mm?.
Ribavirin was also reduced, from 1000 mg to 600 mg, or
from 800 mg to 600 mg, or from 600 mg to 400 mg, if the
hemoglobin (Hb) level decreased to <10 g/dl, and it was
discontinued if the Hb level decreased to <8.5 g/dl. Both
Peg-IFN alfa-2b and ribavirin had to be discontinued if there
was a need to discontinue one of the drugs. During this
therapy, no iron supplements or hematopoetic growth fac-
tors, such as erythropoietin alfa or granulocyte—macrophage
colony stimulating factor, were administered.

Virologic assessment and definition of virologic
response

The serum HCV RNA level was quantified using the CO-
BAS AMPLICOR HCV MONITOR test, version 2.0
(detection range 6-5000 KIU/ml; Roche Diagnostics,
Branchburg, NJ, USA) and qualitatively analyzed using the
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COBAS AMPLICOR HCYV test, version 2.0 (lower limit of
detection 50 IU/ml). LVR was defined as detectable serum
HCV RNA at treatment week 12 and undetectable at
treatment week 24; SVR was defined as the absence of
detectable serum HCV RNA at 24 weeks after the the end
of the treatment, and relapse was defined as the absence of
detectable serum HCV RNA at the end of the treatment but
detectable serum HCV RNA at 24 weeks after the end of
the treatment.

Statistical analysis

Baseline data for various demographic, biochemical, and
virologic characteristics of the patients were expressed as
means =+ standard deviation or median values. To analyze
the relationship between baseline data and SVR, univariate
analysis using the Mann—-Whitney U-test or the y’test, and
multivariate analysis using logistic regression analysis
were performed. The significance of trends in values was
determined with the Mantel-Haenszel y’test. A two-tailed
p value of <0.05 was considered significant. Statistical
analysis was conducted with SPSS version 15.0J (SPSS,
Chicago, IL, USA).

Results

Baseline characteristics and efficacy of treatment
in patients with LVR according to treatment duration

Table 1 shows the baseline characteristics of the patients
with LVR stratified according to treatment duration before
matching. The patients given 72-week treatment were
significantly older (p = 0.002), had higher HCV-RNA
(p = 0.03), and included many with advanced liver fibrosis
(METAVIR fibrosis score 3 or 4) (p = 0.03). Those with
72-week treatment tended to include many female patients
compared to the patients given 48-week treatment
(p = 0.07). Drug reductions due to side effects occurred
with a higher frequency in the 72-week treatment group
than in the 48-week treatment group; Peg-IFN, 48-weeks,
40% (42/106) versus 72-weeks, 55% (59/107); ribavirin,
48-weeks, 53% (56/106) versus 63% (67/107). However,
the main reasons for reductions of both drugs were almost
the same; Peg-IFN, 48-weeks, neutropenia (n = 23),
thrombocytopenia (n = 14); 72-weeks, neutropenia
(n = 24), thrombocytopenia (n = 19), general fatigue
(n = 4); and ribavirin, 48-weeks, anemia (n = 47), general
fatigue (n = 3); 72-weeks, anemia (n = 51), general fati-
gue (n = 4). The SVR rate with 72-week treatment was
significantly higher than that with 48-week treatment (59%,
63/107 vs. 37%, 39/106, p = 0.002), due to less relapse
after treatment.

Factors associated with SVR for patients
with LVR treated for 72 weeks

The baseline factors, including the timing of the HCV RNA
disappearance, were assessed for association with SVR by
univariate and multivariate logistic regression analyses in
the 107 patients with 72-week treatment. Univariate anal-
ysis showed that factors significantly associated with SVR
were age, sex, red blood cell count, Hb, and the timing of
HCV RNA disappearance (Table 2A). The factors selected
as significant by univariate analysis were evaluated by
multivariate logistic regression analysis. The timing of
HCV RNA disappearance and Hb at baseline were inde-
pendent factors for SVR (p = 0.002, p = 0.002, respec-
tively) (Table 2B).

Baseline characteristics of matched patients with LVR

In order to reduce the selection bias among the LVR
patients with 48- and 72-week treatment, a matched case—
control study was performed; 81 patients were selected
from each of the two treatment duration groups, by
matching sex and age, using propensity scores. Baseline
characteristics were about the same for the two groups,
except for the red blood cell count and the progression
stage of liver fibrosis (Table 3). In terms of age and sex,
the mean age of the male patients was 57.2 + 8.3 years in
the 48-week treatment group and 58.5 + 8.2 years in the
72-week treatment group, and the mean ages of the female
patients were 59.9 &= 7.6 and 60.0 £ 8.5 years, respec-
tively. The male—female ratio of patients more than
65 years old was similar for the two treatment duration
groups (male/female, 8/16; 48-week treatment, 10/17,;
72-week treatment). Those less than 65 years old were of
the same proportion (54%, male/female, 26/31; 48-week
treatment, 25/29; 72-week treatment).

SVR rate among patients with LVR in relation
to the factors at baseline and treatment duration

We analyzed the association between the SVR rate and
baseline characteristics using the matched population. The
SVR rate with 72-week treatment was significantly higher
than that with 48-week treatment regardless of age
(<65 years, 72 weeks, 63%, 34/54 vs. 48 weeks, 39%,
22/57, p = 0.01; =65 years, 72 weeks, 56%, 15/27 vs.
48 weeks, 25%, 6/24, p < 0.05) (Fig. la). For males, the
SVR rate with 72-week treatment was 77% (27/35), which
was significantly higher than that with 48-week treatment
(38%, 13/34, p = 0.001). For females, the SVR rate with
72-week treatment tended to be higher than that with
48-week treatment (72 weeks, 48%, 22/46 vs. 48 weeks,
32%, 15/47, p = 0.14) (Fig. 1b). Among female patients
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Table 2 Factors associated with SVR among patients with 72-week treatment before matching

Factor SVR Relapser p value
A. Univariate analysis
Number of patients 63 44
Age (years) 58.8 £8.0 623 +£7.2 0.02
Sex: male/female 28/35 10/34 0.03
Body weight (kg) 60.0 £+ 10.0 582 £ 11.1 0.19
History of IFN treatment: naive/experienced 38/25 31/13 0.31
White blood cells (/mm?) 5021 + 1474 4709 + 1361 0.22
Neutrophils (/mm®) 2621 4+ 1046 2343 £+ 1026 0.15
Red blood cells (x 10/mm?) 448 + 39 426 + 32 0.005
Hemoglobin (g/dl) 143 £ 1.3 133 £ 1.2 0.001
Platelets (x 10%/mm?®) 158 £5.3 167 £ 6.3 0.63
AST (IU/M) 56 + 36 54 + 32 0.68
ALT (IU/1) 71 £ 62 64 + 45 0.33
Serum HCV RNA (KIU/ml)* 2400 2500 0.88
Histology (METAVIR)®

Fibrosis, 0-2/3-4 34/9 28/8 1.00

Activity, 0-1/2-3 25/18 20/16 0.82
Peg-IFN dose (ng/kg/week)® 1.29 + 0.30 1.28 4+ 0.32 0.80
Ribavirin dose (mg/kg/day)® 9.7+ 18 94 £ 2.1 0.57
HCV RNA negativity: 16/20/24 weeks* 39/15/4 12/17/10 0.001
Factor Category Odds ratio 95% C1 p value
B. Multivariate analysis
Age 1 year old - - NS
Sex male/female - - NS
Red blood cells 1 x 10%mm’ - - NS
Hemoglobin 1 g/dl 2.030 1.289-3.197 0.002
HCV RNA negativity 16/20/24 weeks 0.751 0.633-0.890 0.001

SVR sustained virologic response, AST aspartate aminotransferase, ALT alanine aminotransferase, CI confidence interval, NS not significant

% Data shown are median values

® 23 missing

¢ Mean doses throughout the treatment

d

more than 65 years old, the SVR rate with 72-week treat-
ment increased with marginal significance (72 weeks, 53%,
9/17 vs. 48 weeks, 19%, 3/16, p = 0.07).

The SVR rate in patients with no to moderate fibrosis
(METAVIR fibrosis score 0-2) was 58% (26/45) among
patients with 72-week treatment, and this rate was signif-
icantly higher than that among patients with 48-week
treatment (35%, 19/55) (p = 0.03). On the other hand, for
patients with more advanced liver fibrosis (METAVIR
fibrosis score 3 or 4), the SVR rate was 54% (7/13) among
the patients with 72-week treatment and 33% (1/3) among
those with 48-week treatment; the difference was not sig-
nificant due to the small number of subjects. However, the
SVR rate among the patients with a lower Plt value
(<12 x 10Ymm> at baseline), which is indicative of
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The times of HCV RNA negativity were unknown in 5 patients with 48-week treatment and 5 patients with 72-week treatment

advanced fibrosis, was significantly higher among the
patients given 72-week treatment (61%, 14/23) than that
among those given 48-week treatment (24%, 4/17)
(p = 0.03) (Fig. lc).

SVR rate among patients with LVR in relation
to the timing of HCV disappearance and treatment
duration

We analyzed the association of the SVR rate with the
timing of HCV RNA disappearance. The SVR rate among
the patients with 72-week treatment was 74% (32/43) in
patients with undetectable HCV RNA at week 16, 52% (13/
25) at week 20, and 31% (4/13) at week 24, and the rates
were higher than those among the patients with 48-week
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Table 3 Baseline characteristics of matched patients with LVR

Factor 48 weeks 72 weeks p value
Number of patients 81 81
Age (years) 58.8 + 8.0 594 £+ 8.4 0.52
Sex: male/female 34/47 35/46 1.00
Body weight (kg) 589 + 11.7 60.1 & 11.0 0.46
History of IFN treatment: naive/experienced 50/31 48/33 0.87
White blood cells (/fmm?) 4717 £ 1286 5020 £ 1516 0.19
Neutrophils (/mm?) 2332 + 926 2611 £ 1133 0.13
Red blood cells (x 10*/mm?) 433 + 44 445 + 35 0.03
Hemoglobin (g/dl) 138 £ 1.3 141413 0.13
Platelets (x 10%*/mm?) 162 £ 5.3 162 £59 0.64
AST (1UN) 56 £ 35 51 £27 0.63
ALT (IU/MD) 68 + 52 61 £ 37 0.88
Serum HCV RNA (KIU/mi)* 1900 2400 0.10
Histology (METAVIR)?
Fibrosis, 0-2/3—4 55/5 45/13 0.04
Activity, 0-1/2-3 37/23 41/17 0.34
Peg-IFN dose (ng/kg/week) 1.47 £ 0.19 1.48 £+ 0.17 0.31
Ribavirin dose (mg/kg/day)® 114+ 19 115 £ 1.5 0.57
HCV RNA negativity: 16/20/24 weeks 52/18/11 43/25/13 0.34
AST aspartate aminotransferase, ALT alanine aminotransferase
* Data shown are median values
® 44 missing
¢ Initial dose
Fig. 1 Sustained virologic A B c
response (SVR) rate according 100+ 100+ 100 -
to baseline characteristics and
treatment d}xratlon. a SVR 80 - 80 4 80 -
rate according to age. 61 609
b SVR rate accorc!ing to sex. © < < (14/23) (35/58)
¢ SVR rate according to platelet g 60 1 g 60 48 by 60
counts. Light gray shade bars © ® (24/46) ®
indicate 48-week treatment. T 40 T 40 T 4
Dark gray shade bars indicate 5 3 a
72-week treatment. y.o. Years
old, Plr platelets. *p = 0.014, 20 W 20 A 20
p = 0.045, ¥p = 0.001,
*p = 0.027, Ip = 0.018 o o o
compared to 48-week treatment male temale Plt<12 12 <Plt
(x10%mm3)
treatment (48, 11, and 9%, respectively) (Fig. 2). Regard-  (ribavirin throughout the treatment, 9.5 mg/kg/day).

less of the timing of the HCV disappearance, the SVR rate
was raised among the patients with 72-week treatment, and
the timing of the HCV RNA disappearance showed a
strong correlation with SVR among the patients with
72-week treatment (p = 0.01). We also assessed the
association of the SVR rate according to ribavirin adher-
ence and the timing of HCV RNA disappearance in LVR
patients with each treatment duration (Table 4). Ribavirin
adherence was distributed in two categories by mean value
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Among the patients with 48-week treatment, the SVR rates
of patients with higher doses of ribavirin (more than
9.5 mg/kg/day) was slightly higher than that of patients
with lower doses of ribavirin (less than 9.5 mg/kg/day) in
each of categories of timing of HCV RNA disappearance,
but the difference was not significant. However, among the
patients given less than 9.5 mg/kg/day, the SVR rate
increased significantly in patients with 72-week treatment,
compared with 48-week treatment, in patients with
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Fig. 2 SVR rate according to timing of hepatitis C virus (HCV) RNA
negativity. Light gray shade bars indicate 48-week treatment. Dark
gray shade bars indicate 72-week treatment. *p = 0.012, p = 0.009,
compared to 48-week treatment

Table 4 SVR rate according to timing of HCV RNA negativity and
ribavirin adherence

The timing of HCV RNA disappearance

16 weeks 20 weeks 24 weeks

Ribavirin <9.5 mg/kg/day

48-week treatment  43% (9/21) 0% (0/7) 0% (0/6)

72-week treatment  75% (15/20) 47% (7/15) 25% (1/4)

p value <0.05 0.05 0.40
Ribavirin >9.5 mg/kg/day

48-week treatment  52% (16/31) 18% (2/11) 20% (1/5)

72-week treatment  74% (17/23) 60% (6/10) 33% (3/9)

p value 0.10 0.08 1.00

undetectable HCV RNA at week 16 (72 weeks, 75% vs.
48 weeks, 43%, p < 0.05), and increased with marginal
significance in patients with undetectable HCV RNA at
week 20 (72 weeks, 47% vs. 48 weeks, 0%, p = 0.05).
Among the patients with undetectable HCV RNA at week
24, a significant difference was not observed because of the
small number of patients in this category. For the patients
given more than 9.5 mg/kg/day, the SVR rate with
72-week treatment tended to be higher than that with
48-week treatment, although the patient number was too
small to reveal a benefit of extended treatment. As indi-
cated above, the efficacy in patients with LVR given lower
doses of ribavirin (less than 9.5 mg/kg/day) could be
improved not by an increase in ribavirin dosage, but only
by a longer treatment duration, irrespective of the category
of timing of HCV RNA disappearance.

Discussion
In order to raise the SVR in patients with HCV genotype 1

treated with Peg-IFN plus ribavirin combination therapy,
two strategies are possible: one is the use of a higher dose
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of drugs and the other is a longer duration of therapy. With
respect to drug dose, we have reported that Peg-IFN is
dose-dependently correlated with EVR, and ribavirin is
dose-dependently correlated with relapse in patients with
an EVR [17, 18]. On the other hand, among patients with
an LVR, maintaining a high dose of ribavirin (>12 mg/kg/
day average dose ) did not lead to sufficient reduction of
the relapse rate [18]. Thus, the SVR rate in patients with an
LVR cannot be improved by a dose-increase strategy, and
another treatment strategy, a longer duration of therapy,
needs to be devised for patients with LVR in order to
reduce the relapse rate.

Past studies have reported that extended therapy reduced
the relapse rate. However, more consideration is needed to
determine which group of patients can attain the desired
effect by extended therapy. Eradication of serum HCV
RNA is difficult in female or aged patients or patients with
advanced liver fibrosis or a lower Plt count [17, 25], and
these patients are considered to be mostly those with an
LVR. Previously, we reported that patients more than
65 years old with an LVR showed a low SVR rate [25].
Therefore, in the present study, we tried to identify the
group of patients for whom the SVR rate could be
improved by extended therapy.

The factors associated with SVR in patients with
extended therapy were evaluated by univariate and multi-
variate logistic regression analyses in the present study. As
a result, the timing of HCV RNA disappearance was found
to be a significant factor affecting SVR. This suggests that
the earlier HCV RNA disappeared, the greater the SVR rate
for 72-week treatment as well as 48-week treatment.
Examination of the impact of ribavirin exposure on the
SVR rate in patients with an LVR showed that, even if a
high dose of ribavirin were given, the SVR rate did not
show a significant increase among the patients with
48-week treatment, as previously reported [18]. However,
the present study showed that an increase in the SVR rate
was attained among the patients with 72-week treatment in
each category of the timing of HCV RNA disappearance,
especially in patients with lower doses of ribavirin. A
similar result was found on stratified analysis for the timing
of HCV RNA disappearance and Peg-IFN adherence (data
not shown). That finding indicated that extend treatment is
an effective strategy for LVR patients to increase the SVR
rates, although the drug doses of Peg-IFN and ribavirin
have been reported to affect the SVR rates in patients with
an EVR. And the better efficacy of extended treatment was
revealed to be limited to only those patients with earlier
HCV RNA disappearance; they are good candidates for
extended therapy. Further study is needed to determine
whether more extended therapy; for example, 96-week
treatment, would be effective for patients with later HCV
RNA disappearance.
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In the group with extended therapy in the present study,
the Hb level at baseline was also significantly associated
with SVR. We examined the relationship between Hb level
at baseline and age and sex. The mean Hb levels at baseline
according to age and sex were highest among male patients
less than 65 years old (mean Hb, g/dl, male less than
65 years old; '15.2 &+ 1.3, male more than 65 years old;
14.5 £ 0.9, female less than 65 years old; 13.5 £ 1.0,
female more than 65 years old; 13.4 £ 1.0). The factors of
age and sex were not selected as significant by multivariate
analysis, but the Hb level at baseline did affect the SVR
rate according to age and sex. In fact, among the patients
with 72-week treatment in this study, the SVR rate among
male patients less than 65 years old tended to be higher
(84%, 21/25) than that of male patients more than 65 years
old (60%, 6/10, p = 0.19), female patients less than
65 years old (45%, 13/29, p < 0.01), and female patients
more than 65 years old (53%, 9/17, p < 0.05).

In this study, stratified analysis according to baseline
factors revealed that extended therapy significantly
improved the anti-viral effect, irrespective of age, sex, and
Plt value. Especially, 48 weeks of standard treatment was
insufficient for an anti-viral effect in aged or female
patients, while extended therapy could significantly raise
the SVR rate. It is of special clinical significance that
extended therapy was found to be beneficial for aged
patients, many of whom show an LVR. While the efficacy
of extended therapy for patients with advanced liver
fibrosis could not be proven in this study, it is conceivable
that extended therapy could significantly raise the SVR rate
in patients with a lower Plt value, which is indicative of
advanced fibrosis. Further study is needed to clarify the
efficacy of extended therapy for patients with advanced
liver fibrosis.

The main limitation of this study is that it was not
designed for randomization, and the treatment duration for
patients with an LVR was decided by their physicians.
Therefore, older female patients with more advanced liver
fibrosis, for whom a poor treatment outcome was expected,
tended to be treated for a longer period (72 weeks).
However, considering the usefulness of extended therapy
for patients with LVR reported in studies from the United
States and Europe, there was an ethical issue against con-
ducting an RCT in Japan which would have distributed the
patients with an LVR into standard or extended therapy
groups. Accordingly, we conducted a case-control study
matched for age and sex, in order to compare the efficacy
of 72-week treatment with that of 48-week treatment.
Because it is known to be difficult to treat aged and female
patients with HCV genotype 1 [25], these two factors of
age and sex were chosen for minimal matching. As a result,
the proportion of patients with advanced liver fibrosis
(METAVIR fibrosis score 3 or 4) was not compensated for,
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and the selected patients in the 72-week treatment group
included more patients with advanced liver fibrosis (who
are difficult to treat) than the selected patients in the
48-week treatment group. Nevertheless, a higher SVR rate
was obtained in the 72-week treatment group in compari-
son with 48-week treatment.

Recently, genetic polymorphism near the IL28B gene
has been reported to be associated with the anti-viral effect
of Peg-IFN plus ribavirin combination therapy [26-28].
Single-nucleotide polymorphisms (SNPs) of the IL28B
gene are related to on-treatment response (rapid virologic
response [RVR], EVR) and SVR [29]. However, no sig-
nificant difference was observed for relapse after treatment
between the major and minor types of IL28B SNPs, if HCV
RNA disappeared at the same timing of the treatment [29].
Therefore, the same result as that in the present study may
have been attained if the factors of IL28B SNPs had been
included as evaluable factors. Further study is needed to
examine the issue of the involvement of IL28B SNPs in the
efficacy of 72-week Peg-IFN plus ribavirin therapy in
patients with LVR.

In conclusion, our results have demonstrated that
extended therapy for patients with LVR infected with HCV
genotype 1 improved the SVR rate in all categories of
patients, even for aged patients with an LVR. The timing of
HCV RNA disappearance in patients with an LVR was a
predictive factor for SVR and this suggests that response-
guided therapy may be needed for later responders.
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Administration of interferon for chronic hepatitis resulting from
acute HBV genotype A infection

Noboru Hirashima, Masanao Uraoka, Asako Kamiya, Misaki Yokoi,
Masayuki Saitoh, Dai tamaki, YoshimituRyuuge, Hisanori Watanabe,
Yuusuke Hibino, Masaaki Shimada, Tomoyuki Tsuzuki and Hiroaki Iwase

Abstract : On November 9, 2009, a 34-year-old male was admitted to our hospital for the treatment of HBs antigen
-positive hepatopathy. He was positive for HBV DNA, but negative for IgM HBc antibody, HBc antibody and HIV
antibody. On December 10, laboratory test showed following : the increase in transaminase levels(AST 754 IU/ml
and ALT 1486 IU/ml), HBs antigen 92997 S/N, HBe antigen 1272 S/CO, HBe antibody 0 % INH, IgM HBc anti-
body 28 S/CO, HBc antibody 4.41 S/CO and HBV DNA 8.6 Log copies/ml. Liver biopsy revealed chronic hepatitis.
The HBV genotype was type A. Therefore, we concluded that his HB virus-related acute hepatitis was already
chronic. Interferon o at 600 MU/day was administrated for 2 weeks and continued at 300 MU twice for 22 weeks,
24 weeks in total. He became negative for HBs antigen in March 2010 and positive for HBs antibody in April 2010.
We considered that the administration of interferon might be effective for acute HBV genotype A infection to pre-
vent it from being a chronic condition.
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