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EhlA HCV ITOWTDIERE
[L28B SNP. HCV =74k -NS5A SEHO T/ BERIIRBEERNTHLLOD, SNERRET
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DT, BEICSHI, B2, R NICHEZE EENREBESN TV, IL28B SNP BIEZD
WTHLPUHHHEERLITHEL, ARE/LIETHD,

(2) HCV =748 - NS5A §EI D 7/ BRZE B E
HARBELAIZ LT FN TN T DL THD,
HCOV = 74EH; 70 F-91 BT/ BER SRAS, REEL0 ml REARHK 10~14 H
HCV NS5A 73 /ESZ5 B (ISDR) B 5R, MFE 5.0 ml, HER 10~14 B,
Fods RISV R OBRE S E L F ICEEREINI,

SEEE TRt 23 EEEEYBHEREHERFASHBRERNEIEER (FRIE) U
AN AR BT 2B H OBREOERE(LE B THEIIC L2 PR 24 FBE C
BUBMERTZS - IFRERETA N7 A4 ¥
(http://www.ish.or.ip/medical/date/H24 _guideline.pdf)
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Prediction of a favorable clinical course in hepatitis C virus
carriers with persistently normal serum alanine
aminotransferase levels: A long-term follow-up study

Takeshi Nishimura,' Kanji Yamaguchi,' Hideki Fujii," Yorihisa Okada,! Chihiro Yokomizo,’
Toshihisa Niimi,' Yoshio Sumida,' Kohichiroh Yasui,! Hironori Mitsuyoshi,’
Masahito Minami,' Atsushi Umemura,' Toshihide Shima,? Takeshi Okanoue? and

Yoshito Itoh'

'Molecular Gastroenterology and Hepatology, Kyoto Prefectural University of Medicine, Graduate School of
Medical Science, Kyoto, and *Hepatology Center, Saiseikai Suita Hospital, Osaka, Japan

Aim: This study examined serum alanine aminotransferase
{ALT) levels at first visit and their relationship with long-term
normal serum ALT levels in hepatitis C virus (HCV) carriers
with persistently normal ALT (PNALT).

Methods: HCV carriers with PNALT were identified as those
patients with positivity of serum HCV RNA, ALT levels of
30 IU/L or less over a 12-month period on at least three differ-
ent occasions, platelet count of more than 15 x 10* pi/mL and
body mass index of 30 kg/m? or less. Outcome was retrospec-
tively studied in 49 HCV carriers with PNALT, who were fol-
lowed up for more than 10 years.

Results: During the mean follow-up period of 14.7 %
2.5 years, ALT levels of 30 IU/L or less were preserved in only
eight patients (8/49; 16.3%). Among the 17 patients with initial
ALT levels of 19 IU/L or less, nine patients remained with ALT

levels of 30 IU/L or less after 10 years (9/17; 52.9%). The prob-
ability of ALT levels in PNALT being maintained at 30 [U/L or
less was significantly higher (P = 0.001) in these patients than
in those with initial ALT levels of 20 IU/L or more {(n=32).
Abnormal ALT levels were more common in female PNALT
patients aged 45-55 years, which is usually the time of meno-
pause onset.

Conclusion: Because antiviral therapy in the treatment of
chronic hepatitis C is rapidly advancing, waiting for more
effective and safer treatments may be an option. The results
of this study provide an important insight into this issue.

Key words: alanine aminotransferase threshold, hepatitis C
virus carriers with persistently normal alanine
aminotransferase, long-term follow up

INTRODUCTION

EPATITIS C VIRUS (HCV) infection is a major

public health concern worldwide. Antiviral
therapy to eradicate. HCV has progressed.'? Currently,
peginterferon (PEG IFN) and ribavirin (RBV) combina-
tion therapy is widely used to treat chronic hepatitis C,
and triple therapy with a protease inhibitor, telaprevir, is
also available’* However, some physicians are reluc-
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tant to treat patients using IFN-based therapy because of
the development of new therapies, some of which may
be more effective and safer.®

Compared with fibrosis progression in patients
with elevated transaminase levels, HCV carriers with
persistently normal alanine aminotransferase (PNALT)
and mild liver fibrosis are unlikely to develop severe
fibrosis,”!® whereas only some reports presented dis-
similar results.'™'? A report at the consensus meeting of
the Japan Society of Hepatology held in 2009 concluded
that the progression of hepatic fibrosis in HCV carriers
with PNALT is generally slow.?

Sustained viral response (SVR) rates of HCV carriers
with PNALT are similar to those of patients with
elevated transaminase levels."™'* The decision to utilize
IFN-based therapies should be determined not by ALT
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values but by the patient’s physical condition, probabil-
ity of successful therapy or prolonged survival, and like-
lihood of serious adverse effects.

Prediction of ALT abnormality in patients with PNALT
may be helpful in determining treatment timing,
namely, immediately or 2-3 years later, taking into
account the probability of hepatocellular carcinoma
(HCC) occurrence.” The present retrospective study
addressed this issue by evaluating outcome in HCV car-
riers with PNALT who were followed up for more than
10 years.

METHODS

Patients and follow-up study

E HAVE REPORTED a follow-up study (>5 years)
of 69 patients among the 129 HCV carriers
with PNALT.' In the present study, 49 HCV carriers
with PNALT, in whom follow up was possible every
3-6 months, in principle, at our outpatient clinic for
more than 10 years, were retrospectively studied. All
49 patients belonged to the previous study' and 16
patients who showed ALT levels of 30 IU/L or more
before 10 years follow up were treated with PEG IFN-
0-2b and RBV (Shering-Plough, Kenilworth, NJ, USA).
Other patients with ALT levels of 30 IU/L or more were
followed or treated with ursodeoxycholic acid. The
other 80 patients in the previous study'® were excluded
from this study because -they were lost to follow up
before 10 years or received IFN-based therapy while the
ALT levels were 30 IU/L or less. The end-points of follow
up in this study are ALT elevation of 30 IU/L or more or
last visit to our hospital (210 years from the first visit).
Hepatitis C virus carriers with PNALT were identified
as those patients with positivity of serum HCV RNA,
serum ALT levels of 30 IU/L or less over a 12-month
period on at least three different occasions, platelet
counts of more than 15 x 10* pl/mL, body mass index
(BMI) of 30 kg/m? or less, and no evidence of oral con-
traceptive, co-infection with HIV or known liver disease
other than hepatitis C.

Liver biopsy was performed using a Menghini needle
guided by ultrasound. Liver biopsy specimens were fixed
in 10% formalin and stained with hematoxylin-eosin
and Masson-trichrome. Histopathological diagnosis was
based on the scoring of the New Inuyama Classifica-
tion.'® Evaluation was performed by two expert hepa-
tologists who were blinded to the clinical data of the

" patients.

This study was a retrospective sub-analysis of the

study entitled “Analysis of the pathophysiology of HCV

© 2012 The Japan Sodiety of Hepatology
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carriers with persistent normal ALT levels”, which was

approved by the ethics committee of the university

and conformed to the provisions of the Declaration of
Helsinki.

Statistical analysis

All data analyses were performed using SPSS statistical
software (ver. 17.0; SPSS, Chicago, IL, USA). Individual
characteristics were presented as means + standard
deviations and compared by Mann-Whitney U-test or
Pearson'’s y*-test. Receiver-operator curve (ROC) analy-
sis was performed, followed by proper categorization of
the data. Probability of PNALT maintenance was deter-
mined using the Kaplan-Meier method and analyzed
using the log-rank test. P < 0.05 was considered statis-

tically significant.

RESULTS

Clinical characteristics of PNALT

LINICAL CHARACTERISTICS OF the HCV carriers
with PNALT are summarized in Table 1. We inves-

Table 1 Clinical characteristics of the 49 HCV carriers with
PNALT at first visit

Follow-up period (years) 147£25
Age (years) ,

Male (n=4) 34.8+59

Female (n =45) 48.0+11.2
ALT (IU/L)

Male (n=4) 16.8+4.7

Female (n =45) 21953
PLT (x10*/uL) '

Male (n=4) 203%4.7

Fernale (n = 45) 215147
BMI (kg/m?)

Male (n=4) 203%15

Female (n = 45) 21325
Genotype (G1/G2/ND) 25/16/8
Liver histology

Male (FO/F1/F2/F3/F4) 3/1/0/0/0

(AO/A1/A/2/A3) 1/3/0/0
Female (FO/F1/F2/F3/F4) 11/32/2/0/0
(AO/A1/A2/A3) 2/39/4/0

Data are presented as means * standard deviations.

Iiver histology was classified based on New Inuyama
Classification.!®

ALT, alanine aminotransferase; BMI, body mass index; G1,
genotype 1; G2, genotype 2; HCV, hepatitis C virus; ND, not
determined; PLT, platelets; PNALT, persistently normal alanine
aminotransferase.
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tigated whether or not. the patients who maintained
normal ALT levels (<30 1IU/L) for 10years or more
(n = 8) are significantly different from those who did not
(n = 41) in dlinical characteristics. We revealed no signifi-
cant differences in age (P =0.109), platelet count (P =
0.371), BMI (P=0.989), hemoglobin concentration
(P=0.549), HCV load (P=0.712), HCV genotype (1 or
2; P=0.495), serum ferritin (P = 0.710), hepatic fibrosis
score (F0/1,2) (P=0.588), hepatic activity score (A0/
1,2) (P = 0.421) oriron deposition (positive or negative;
P =0.251, n=20). Only the initial ALT levels were sig-
nificantly lower in patients who maintained normal ALT
levels (<30 IUI/L) for 10 years or more (P = 0.003).

Initial ALT values and clinical oufcome of
patients with PNALT

To estimate a cut-off initial ALT level predicting the
maintenance of ALT of 30 IU/L or less, the ROC analysis
was performed (Fig.1). The result revealed that
19.5 IU/L was an optimal ALT level predicting the main-
tenance of ALT of 30 1U/L or less, because it achieved the
highest sensitivity (0.756%) and specificity (0.875%),
yielding an area under the curve of 0.83 and P-value of
0.003.

Among the 17 patients with initial ALT levels of
19 TU/L or less, nine patients remained at ALT levels of
30 IU/L or less after 10 years (52.9%) (Fig. 2). The prob-
ability of ALT levels being maintained at 30 ILI/L or less
was significantly higher (P=0.001) in these patients
than in those with initial ALT levels of 20 IU/L or more
(n=32).

1.0

0.8

0.4 7

Sensitivity

0.2 -

0.0

¥ ¥ { ¥ T

00 02 04 06 08 1.0

1 -specificity

Figure 1 Receiver-operator curve analysis of the relationship
between initial alanine aminotransferase (ALT) values and
maintenance of normal ALT.
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Figure 2 Maintenance of nonmal alanine aminotransferase
(ALT) values (<30 [U/L) during the follow up. Seventeen
patients had initial ALT levels of €19 IU/L and 32 of 220 1U/L.

Relationship between menopause and
ALT elevation

The ages of female PNALT patients at which abnormal
ALT first occurred are presented in Figure 3(a). Abnor-
mal ALT levels were most frequently recorded in female
patients aged 45-55 years, which is usually the time
of menopause onset. We sent a questionnaire to 45
female patients to investigate the relationship between
ALT elevation and menopause, but only 16 patients
responded. Of the respondents, age of menopause onset
varied between 48 and 56 years, except for one patient
who underwent hysterectomy at 37 years old and expe-
rienced menopause before consulting our hospital. ALT
levels were found to be elevated within 3 years of their
awareness of menopause in 10 patients (Fig. 3b), but
before 3 years of menopause in three patients (Fig. 3c).
The remaining three patients experienced menopause
before consultation to our outpatient clinic (data not
shown).

DISCUSSION

HE COURSE OF illness in HCV carriers with PNALT

is not well known. The general consensus in fapan is
that most HCV carriers with PNALT exhibit mild liver
damage and/or fibrosis.'"® During the follow-up period
of 10 years, interestingly, ALT levels remained stable at
30 IU/L or less in 52.9% (9/17) of patients with initial
ALT levels of 19 TU/L or less, The probability of PNALT
being maintained was significantly higher in patients

© 2012 The Japan Society of Hepatology
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Figure 3_(a) Age of female persistently normal alanine aminotransferase (PNALT)_patients at which abnormal ALT first occurred
(n=37). (b) PNALT with first ALT levels of >30 IU/L within 3 years of menopause. (c) PNALT with first ALT levels of >30 IU/L

before 3 years of menopause.

with initial ALT levels of 19 IU/L or less than in those
with initial ALT levels of 20IU/L or more (Fig. 2,
P < 0.001). Although the progression of hepatic fibrosis
could not be evaluated by repeated liver biopsy during
the observation period, this result suggests a benign
course in a subgroup of HCV carriers with PNALT,
whose ALT levels were 19 TU/L or less at the first visit.

Interestingly, a report from a hyperendemic area in
Japan revealed that a basal ALT level of 20 IU/L or more
was an important predictive factor of ALT flare-up in
HCV carriers with PNALT.'” This result accords with the
favorable ALT levels documented in our study (Fig. 2).
Furthermore, 19 [U/L is the updated upper limit of the
healthy range for serum ALT level in female patients
with chronic HCV infection or non-alcoholic fatty liver
disease, as advocated by Prati et al."

© 2012 The Japan Society of Hepatology

Concerning the possibility of HCC, one Japanese
report demonstrated that HCV carriers with PNALT and
ALT levels of more than 20 [U/L were, to some extent, at
risk of both hepatocarcinogenesis and ALT elevation."
These results reinforce the finding in this study that
patients with initial ALT levels of 20 IU/L or more and
30 IU/L or less were at a high risk for ALT elevation
during the follow-up period (Fig. 2).

The relationship between menopause and the first
abnormal ALT level in female patients was also exam-
ined. As shown in Figure 3(a), first abnormal ALT levels
in female PNALT patients were frequently observed at
45-55 years of age, which is usually the time of meno-
pause onset. ,

Although only 16 patients responded to the question-
naire, ALT levels were found to be elevated within
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3 years of their awareness of menopause in 10 patients.
This finding is interesting because previous studies have
reported an association between menopause and pro-
gression of hepatic fibrosis®*' or resistance to antiviral
therapy.”? Recently, production of the HCV particle has
been reported to be inhibited by 17-B-estradiol in vitro.?
Further study in this field will clarify this issue.

Although the mechanism of abnormal ALT is uncer-
~ tain, we speculate that one of the plausible causes of
abnormal ALT levels might be enhanced immunologi-
cal response against HCV. Recently, ltose eral.** dem-
onstrated that the frequency of regulatory T cells is
higher in PNALT patients and that depletion of CD25*
cells enhanced HCV-specific T-cell response. So, we
speculate that some immunological activation may
underlie the cause of ALT elevation. Increased BMI
during the observation may be another cause of abnor-
mal ALT, although we do not have precise data on that
point.

In conclusion, because antiviral therapy for chronic
hepatitis C is making rapid and encouraging progress,
waiting for more effective and safer treatments may be
an option. The results of this study provide an impor-
tant insight into this issue.
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Treatment extension may benefit female genotype 1
chronic hepatitis C patients with complete early virological
response to peginterferon-alpha-2b and ribavirin
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Aim: Little is known about the appropriate use of
peginterferon-o-2b (PEG IFN-0-2b) or ribavirin (RBV) in geno-
type 1 chronic hepatitis C (CH-C) patients with complete early
virological response (cEVR). Female patients, especially the
older, are known to experience inferior treatment outcomes.

Method: A total of 150 CH-C patients with cEVR treated for
48 weeks (n = 104) or 52-64 weeks (n = 46) with PEG [FN-a-2b
and RBV combination therapy were retrospectively analyzed
to evaluate the benefits of extended treatment.

Results: Inthe 48-week group, patients without a sustained
“virological response {SVR) were more often female (P = 0.004)
and had received a significantly lower total RBV dose
(P = 0.003) than those with SVR. The SVR rate in these female
patients was similar to males with hepatitis C virus (HCV) RNA
negativity at treatment week 8 (P = 0.413); however, it was

Jower than that in males with HCV RNA negativity at treatment
week 12 (P = 0.005). In the 52-64-week group, although the
total RBV dose (mgrkg) after treatment week 48 was less in
females than in males (P = 0.027), the SVR rate in females was
equivalent to that in males (P = 0.604).

Conclusion: Genotype 1 CH-C patients treated with PEG IFN-
o-2b and RBV combination therapy without SVR were more
often female and had received a lower total RBV dose than
males. The smaller SVR rate in female patients with cEVR
compared to males may be overcome by extending treatment
even if the RBV dose is lowered due to anemia.

Key words: chronic hepatitis C, complete early virological
response, female, genotype 1, ribavirin

INTRODUCTION

EPATITIS C VIRUS (HCV) infection is a major
public health concern in Japan. It is estimated that
2 million people in Japan are infected with HCV and the
annual number of deaths of HCV infecied patients from
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hepatocellular carcinoma or hepatic failure is greater
than 30 000." To date, tremendous efforts have been
made to cure HCV infection with antiviral therapy using
interferons (IFN). '
Peginterferon (PEG IFN) and ribavirin (RBV) com-
bination therapy has been the most commonly used
treatment for chronic hepatitis C (CH-C) worldwide,
including in Japan.'? In genotype 1 CH-C patients
treated with PEG IFN and RBV according to the standard
regimen of 48 weeks and attaining an undetectable
serum HCV RNA by treatment week 12 (achieving a
complete early virological response [cEVR]), approxi-
mately 71-73% are expected to have a sustained viral

© 2012 The Japan Society of Hepatology
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response (SVR).' However, optimal use of PEG IFN and
RBYV for cEVR patients has not been studied in detail.

Recent studies in Japan have reported that older
female patients were difficult to treat with PEG IFN and
RBV combination therapy for CH-C.3® To address this
problem, a protease inhibitor, telaprevir, is now admin-
istrated in combination with PEG IFN-¢-2b and RBV in
Japan. This triple therapy is the first-choice treatment
for genotype 1 CH-C in Japan as well as in the USA;*”
however, several issues have been raised concerning
severe adverse effects. ‘

Many temale patients with low baseline hemoglobin
concentrations are not suitable for the triple therapy,
and therefore must rely on PEG IFN and RBV combina-
tion therapy to avoid severe anemia. The triple therapy
is sometimes accompanied by severe skin rash ranked as
grade 3 or abrupt anemia at an earlier time point in the
therapy, which leads to its discontinuation. Therefore,
the optimal use of RBV remains the mainstay of treat-
ment techniques, even in the era of triple therapy.

In the present study, we retrospectively analyzed 150
genotype 1 CH-C patients with cEVR treated with PEG
IFN and RBV combination therapy (104 patients treated
for 48 weeks and 46 patients treated for 52~64 weeks).
We distinguished between SVR and non-SVR in 48-week-
treated patients based upon items in their clinical back-
grounds which differed significantly. We then examined
whether or not extending therapy (52-64 weeks) for

_ ¢EVR patients was worthwhile.

METHODS

Patients

HIS STUDY WAS a retrospective subanalysis of the
study titled “Establishment of a protocol of PEG IFN
and RBV combination therapy for chronic hepatitis C to
improve therapeutic outcome” conducted at 15 multi-
center hospitals in the Kinki area of Japan (Kyoto,
Osaka, Nara, Shiga Prefecture), The study protocol was
approved by the ethics committee of each institution in
2005 and it conformed to the provisions of the Decla-
ration of Helsinki. Patients with decompensated liver
disease, co-infection with hepatitis B virus (HBV) or
HIV, autoimmune hepatitis, primary biliary cirrhosis,
hemochromatosis or Wilson's disease were excluded.
Patients with uncontrollable hypertension or diabetes
mellitus and those with a history of alcohol abuse were
also excluded.
Of the 466 Japanese patients with genotype 1 CH-C
with high viral loads (2100 KIU/ml. according to the

Treatment extension for female G1 ¢cEVR 967

Amplicor GT HCV monitor version 2.0 high range;
Roche Diagnostics, Tokyo, Japan) who were treated
with PEG IEN and RBV combination therapy, 150 cEVR
patients aged 25-74 years were analyzed (Table 1). All

. patients were evaluated by HCV RNA qualitative poly-

merase chain reaction (PCR) assay at treatment weeks 4,
8 and 12. The definition of cEVR was HCV RNA positiv-
ity at treatment week 4, and HCV RNA negativity at
treatment week 12 based on the HCV RNA qualitative
PCR assay. SVR was defined as [HCV RNA negativity at
24 weeks after the cessation of combination therapy.
Those who failed to attain SVR were categorized as non-
SVR patients.

Among the 150 patients, 114 underwent a liver biopsy
prior to treatment, which was performed using a
Sonopsy ¢ needle (Hakko Co. Ltd., Tokyo, Japan)
guided by ultrasound. The specimens were fixed in 10%
formalin and stained with hematoxylin-eosin, and
Masson-trichrome. Histopathological diagnosis was
based on the New Inuyama Classification.® The fibrosis
scores were as follows: 0, no fibrosis; F1, portal fibrous
widening; F2, portal fibrous widening with bridging
fibrosis; and F3, bridging fibrosis plus lobular distortion.
Inflammation scores were as follows: A0, none to

~minimal; A1, mild; A2, moderate; and A3, severe cases.

Study design

All patients received weekly injections of PEG IFN-o-2b
(PEG-INTRON; Schering-Plough, Kenilworth, NJ, USA)
of 1.5 pug/kg bodyweight and p.o. administration of RBV
(Rebetol; Schering-Plough) of 600-1000 mg/day. The
amount of RBV was - adjusted based on bodyweight
(600 mg for <60 kg, 800 mg for 260 but <80 kg, and
1000 mg for >80 kg). Patients with a lower hemoglobin
concentration, neutrophil count or platelet count began
the therapy with reduced doses of RBV or PEG IFN based
upon the information in the package inserts of the
therapeutic agents. Those patients who fell into the stop
criteria during the therapy were excluded from the
study. The dose of PEG IFN-0-2b was decreased by 50%
when the platelet count was less than 8 x 10*/mm?® or
the neutrophil count was less than 750/mm?. The dose
of RBV was lowered by 200 mg/day when the hemoglo-
bin concentration was less than 10 g/dL. The original
dose regimen was reinstated when the adverse effects
subsided.

Statistical analysis

All data analysis was conducted using SPSS statistical
software ver. 17.0 (SPSS, Chicago, 1L, USA). Individual

©® 2012 The Japan Society of Hepatology
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Table 1 Clinical background of the patients (n = 150)

Treatment period 48 weelks (11 =104) 52-64 weeks (1= 46} P-value
Male/femnale 65/39 29/17 - 0.949
Age (years) 53 (25-71) 55 (27-74) 0.612
BMI (kg/m?) 22.8 (16.0-31.2) 23.0 (17.7-37.4) 0.767
HCV RNA (log IU/mL) 6.2 (5.2-6.7) 6.3 (5.2-6.7) 0.774
Hb (g/dL) 14.5 (10.7-17.6) 14.4 (11.5-18.1) 0.930
PLT (x107/uL) 17.8 (9.9-39.9) 16.2 (8.9-45.5) 0.355
Neu (/uL) 2617 (778-6222) 2467 (1319-7772) 0.897
ALT (IL/L) ‘ 61 (15-740) 68 (22-285) 0.988
HCV RNA negativity (8w/12w) 20/84 0/46 -

Total PEG IEN (ug/kg) 67.9 (22.0-94.2) 79.5 (35.9-96.0) <0.001
Total RBV (mg/kg) 3423 (1100-5050) 4359 (1725-5016) <0.001
Adctivity score 0,1/2,3 37/37 17/23 0.444
Fibrosis score 0,1/2,3 45/29 17/23 0.061

Liver biopsy was performed in 74 patients treated for 48 weeks.

ALT, alanine aminotransferase; BMI, body mass index; Hb, hemoglobin; HCV, hepatitis C virus; Neu, neutrophil count; PEG 1FN,

peginterferon; PLT, platelet count; RBV, ribavirin; w, weelks.

characteristics between groups were evaluated using the
Mann-Whitney U-test, Fisher’s exact test or y*-test. Vari-
ables exhibiting statistical significance were subjected to
multivariate logistic regression analysis with a forward
stepwise method. P < 0.05 was considered statistically
significant. '

RESULTS

Clinical backgrounds of the patients with
cEVR following PEG IFN-0-2b and RBV
combination therapy categorized by
treatment period or therapeutic outcome

: LINICAL BACKGROUNDS OF 48-week-treated
and 52-64-week-treated patients are presented and
compared in Figure 1. The backgrounds of the two
groups were similar but for the total PEG IFN and RBV
dose. Interestingly, the fibrosis score in 52-64-week-
treated patients tended to be higher (P=0.061) than
that in 48-week-treated patients. Clinical backgrounds
were also compared between SYR and non-SVR patients
in the 48-week-treated group .(Table 2). Patients with
cEVR who failed to achieve SYR were more often female
(P=0.004), and had lower platelet counts (P = 0.044)
compared to those with SVR, Patients without SVR were
maintained on lower total RBV doses (P =0.003). The
total PEG IEN dose did not differ between SVR and
non-SVR patients (P=0.431). Multivariate regression
analysis revealed that RBV dose was the only factor inde-
pendently associated with SVR (P=0.017; Table 3).

© 2012 The Japan Society of Hepatology

Although total RBV dose (mg/kg) was the indepen-
dent factor associated with SVR, the optimal dose can be
determined only after completion of the therapy; there-
fore, we examined the difference in SVR rate between
female and male cEVR patients (Fig. 1). As expected, the
SVR rate in females was 64.1% (25/39), which was sig-
nificantly (P = 0.004) lower than that in males (87.7%;
57/65).

Differences in clinical backgrounds between SVR and
non-SVR patients were also examined in cEVR patients

100 P=0.004

78.8%

80

60

40

20

0 :
Total Male Female

82/104 57/65  25/39

Figure 1 SVR rate of cEVR patients treated for 48 weeks. The
SVR rate of cEVR patients in the 48-week-treated group is pre-
sented as total or as male or female. cEVR, complete early
virological response; SVR, sustained virological response. (B)
Male; () female.
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Table 2 Clinical backgrounds of SVR and non-SVR ¢EVR patients (48 weeks of treatment, n = 104)

SVR (n=282) Non-8VR (n=22) P-value
Male/female 57/25 8/14 0.004
Age (years) 53 (25-71) 56.5 {(37-69) 0.279
BMI (kg/m?) 22.9 (16-31.2) 21.9 (18.7-27.0) 0.192
HCV RNA (log IU/mL) 6.2 (5.2-6.7) 6.3 (5.3-6.7) 0.147
Hb (g/dL) 14.6 (10.7-17.6) 13.8 (11.9-16.7) 0.105
PLT (x107/uL) 18.3 (9.9-39.9) 16.7 (10.0-26.5) 0.044
Neu {/uL) 2617 (1033-6222) 2638 (778-3652) 0.803
ALT (1U/L) 61 (15-740) 54.5 (19-144) 0.494
HCV RNA negativity (8w/12w) 17/65 3/19 0.340
Total PEG IFN (ug/kg) 68.4 (22.0-94.2) 65.5 (27.9-82.8) 0.431
Total RBY (mgfkg) 3422 (1100-5050) 2817 (2021-3926) 0.003

ALT, alanine aminotransferase; BMI, body mass index; cEVR, complete early virological response; Hb, hemoglobin; HCV RNA, hepatitis

C virus RNA; Neu, neutrophil count; PEG IFN, peginterferon; PLT, platelet count; RBY, ribavirin; SVR, sustained virological response; w,

weeks.

treated for 52-64 weeks; however, no significant differ-
ences were noted, possibly because of the small number
of patients (Table 4).

Effect of treatment extension on the SVR
rate of cEVR patients

We analyzed the SVR rate according to the timing of
HCV RNA negativity in the serum in the 48-week-treated

group (Fig. 2). While the SVR rate in females was com-
parable to that in males with initial HCV RNA negativity
at treatment week 8 (78.8% vs 90.9%, P =0.413), it was
significantly lower than that in males with initial HCV
RNA negativity at treatment week 12 (60.0% vs 87.0%,
P=0.005).

In cEVR patients who were initially serum HCV RNA
negative at treatment week 12 and were treated for

Table 3 Multivariate logistic regression analysis of factors associated with SVR in cEVR patients (48 weeks of treatment, n = 104)

Odds ratio

95% Cl P-value

Total RBV dose (mg/kg) 1.0008

1.0001-1.0015 - 0.017

Cl, confidence interval; RBY, ribavirin.

Table 4 Clinical backgrounds of SVR and non-SVR cEVR patients (52-64 weeks of treatment, n = 46)

SVR (n=37) Non-SVR (n=9) P-value
Male/female 24/13 5/4 0.604
Age (years) 55 (35-74) 55 (27-68) 0.533
BMI (kg/m?) 22.5 (17.7-35.6) 253 (18.5-37.4) 0.136
HCV RNA (log IU/mL) 6.2 (5.2-6.7) 6.4 (5.6-6.7) 0.144
Hb (g/dL) 14.6 (11.5-18.1) 13.4 (12.3-16.4) 0.076
PLT (x10™/uL) 16.5 (8.9-45.5) 14.9 (10.9-23.7) 0.382
Neu (/uL) 2518 (1318-7772) 2070 (1579-3358) 0.089
ALT (IU/L) 74 (22-285) 53 (24-201) 0.261
HCV RNA negativity (8w/12w) 0/37 0/9 -
Total PEG IFN (ug/kg) 81.8 (35.9-96.0) 78.9 (38.7-84.0) 0.325
Total RBV (mg/kg) 4400 (1725-5016) 4004 (2619-4940) 0.160

ALT, alanine aminotransferase; BMI, body mass index; cEVR, complete early virological response; Hb, hemoglobin; HCV RNA, hepatitis
C virus RNA; Neu, neutrophil count; PEG IFN, peginterferon; PLT, platelet count RBV, ribavirin; SVR, sustained virological response; w,

‘weeks.
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Figure 2 SVR rate of cEVR in male and female patients classi-
fied by the time of HCV RNA negativity in 48-week-treated or
52-64-week-treated groups. ¢EVR, complete early virological
response; HCV RNA, hepatitis C virus RNA; SVR, sustained
virological response. (B) Male; () female.

52-64 weeks, the SVR rate in females was 76.5%, which
was not significantly (P = 0.604) different from that in
males (82.8%) (Fig. 2).

Comparison of clinical backgrounds
between male and female cEVR patients
with HCV RNA negativity at treatment
week 12

We compared clinical backgrounds between males and
females in 48-week-treated (Table 5) and 52-64-week-
treated (Table 6) groups. In both groups, hemoglobin
concentration was significantly higher in males.
Whereas the SVR rate in females was similar to that in
males in the 52-64-week-treated group (76.5% vs

Hepatology Research 2012; 42: 966-973

82.8%, P=0.604, Fig. 2), the total RBV dose beyond
treatment week 48 was significantly lower in females
than in males (P=0.027, Table 6).

We also compared the SVR rate of female cEVR
patients with initial HICV RNA negativity at treatment
week 12 in 48-week-treated and 52-64-week-treated
groups; however, no statistical significance was observed
(P=0.252, data not shown). The rate of advanced
hepatic fibrosis (F2 and F3) tended to be higher in the
52-G4-week-treated group compared to those in the
48-week-treated group (P = 0.086, Table 7).

DISCUSSION

N THE PRESENT study, we retrospectively analyzed

150 genotype 1 CH-C patients demonstrating cEVR
with PEG IFN and RBV combination therapy. In the
group treated for 48 weeks, patients without SVR were
more often female (P=0.004), had lower platelet
counts (P =0.044) and received lower total RBV doses
(P=0.003). These findings are in accordance with a
consensus report from Japan demonstrating that sex,
severity of liver fibrosis and adherence to drug treatment
are important predictors of the outcome with PEG IEN
and RBV combination therapy.'

Ribavirin is an antiviral drug effective for HCV when
used in combination with IFN-0/B or PEG IFN-a.
Several publications have repoited that short-term or
cumulative RBV exposure is closely associated with EVR
or SVR,*'2 and a recent report presented evidence that
RBV can promote IFN signaling in patients with CH-C in
vivo."® In clinical practice, Hiramatsu et al. demonstrated
that RBV dose reduction is associated with relapse of
hepatitis in patients with cEVR.Y

Table 5 Comparison of clinical backgrounds between male and female cEVR patients with HCV RNA negativity at week 12

{48 weeks of treatment, n = 84)

Male (n=54) Female (n=30) P-value
Age (years) 56 (25-70) 54 (30-71) 0.926
BMI (kg/m?) 22.7 (16.0-30.5) 22.7 (18.7-29.6) 0.259
HCV RNA (Log IU/mL) 6.2 (5.1-6.7) 6.2 (5.2-6.7) 0.411
Hb (g/dL) 15.1 (11.3-16.9) 13.5 (10.7-15.2) <0.001
PLT (x107/uL) 16.8 (10.0-36.6) 18.7 (9.9-39.9) 0.373
Neu (/uL) 2601 (1033-5017) 2435 (1033-4344) 0.173
ALT (1U/L) 64 (21-740) 53 (15-126) 0.040
Total PEG IFN (ug/kg) 66.7 (22.0-94.2) 68.6 (44.2-82.8) 0.115
Total RBV (mg/kg) 3460 (1444-5050) 3.427 (1357-4454) 0.57

ALT, alanine aminotransferase; BMI, body mass index; c£VR, complete e.ar'ly virological response; b, hemoglobin; HCV RNA, hepatitis
C virus RNA; Neu, neutrophil count; PEG IFN, peginterferon; PLT, platelet count; RBY, ribavirin; SVR, sustained virological response; w,

weeks.
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