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Abbreviations

CHC Chronic hepatitis C
PEG-IFN Peginterferon

RBV Ribavirin

RVR Rapid viral response

cEVR Complete early viral response
LVR Late viral response
ETR End of treatment response

NR Non response

SVR Sustained viral response

ISDR Interferon sensitivity determining region
Aa Amino acid

ALT Alanine aminotransferase

PLT Platelet

HCC Hepatocellular carcinoma

Introduction

A combination of pegylated  interferon (PEG-IFN) and
ribavirin (RBV) therapy for 48 weeks achieves a sustained
viral response (SVR) rate of 40-50% in chronic hepatitis C
(CHC) patients with a high viral load of genotype 1 [1-4].
The dose-reduction rate and the frequency of discontinua-
tion of this treatment are high in aged patients [5]. The
SVR rate of the therapy is lower in females than males,
especially in older patients in Japan [6].

Around 30% of HCV catriers have serum alanine ami-
notransferase (ALT) levels within the upper limit of normal
ranges [7, 8] and HCV carriers with persistently normal
serum ALT (PNALT) and serum platelet (PLT) counts of
over 15 x 10*/mm® show low grade hepatic fibrosis and
good prognosis [9]. Before treating HCV carriers, it is very
important to predict non-response to PEG-IFN plus RBV
therapy because of its medical cost, adverse effects, and its
impact on the long term quality of life.
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There. are: many.. factors -affecting - response. to. IFN
monotherapy and PEG-IFN/RBV therapy, including body
mass index (BMI) [10, 11], steatosis [12, 13], insulin
resistance [14], stage of liver fibrosis [15, 16], total cho-
lesterol (T. Chol), triglyceride (TG), adherence to both
PEG-IFN and RBV [17], race [18, 19], age [1, 2, 20], and
viral factors including serum quantity of HCV RNA, HCV
genotype  and. substitution of  amino acids. (aa) in the
interferon sensitivity determining region (ISDR, 2209-
2248) of the nonstructural protein SA (NSS5A) [21] and in
the ‘core protein [22, 23]. Early viral response is an
important predictive factor in PEG-IFN/RBV therapy for
CHC patients with genotype 1 and high viral loads [24-27].

The aim of this study was to elucidate the valuable
predictive factors of SVR in Japanese patients with HCV
genotype 1b high viral loads following 48 weeks of PEG-
IFN/RBY therapy, focusing on the relationship between aa
substitutions in the ISDR and at core aa 70 and 91 and early
viral kinetics.

Patients and methods
Selection of patients

This retrospective study was conducted at 15 clinical sites in
Japan which are part of the Study Group of Optimal Treat-
ment of Viral Hepatitis supported by the Ministry of Health,
Labor and ‘Welfare, Japan. Eligible subjects were. CHC
patients, - who: (1) had received liver biopsy; (2) were
genotype 1b with high viral load (=100 KIU/ml by Cobas
Amplicor Hepatitis C Virus Test, version 2.0) at the start of
PEG-TFN/RBYV therapy; (3) received weekly injections. of
PEG-IFN-0-2b. (PEG-INTRON; ' Shering-Plough, Kenil-
worth, NI) of 1.5 pg/kg bw and oral administration of RBV
(Rebetol; Shering-Plough) for 48 weeks. The amount of
RBV was adjusted based ‘on the subject’s body weight;
(600'mg for <60 kg bw, 800 mg for: 60-80 kg bw,
1,000 mg for > 80 kg bw); (4) were examined serially for
quantitative and qualitative HCV RNA; and (5) the aa
sequences at positions 70 and 91 in the core region and of the
ISDR in the NS5A had been determined in pretreatment sera.

Hepatitis B virus' (HBV) infection, human immuno-
deficiency virus (HIV) infection, autoimmune hepatitis,
primary biliary cirthosis, hemochromatosis, and Wilson’s
disease were excluded. Histopathological diagnosis was
based on the scoring system of Desmet et al. [28]. The
definition of alcohol abuse included patients having a his-
tory of more than 100 kg of total ethanol intake. Complete
blood counts, liver function: tests, serum lipids, serum fer-
ritin, serum fibrosis markers, fasting plasma glucose (FPG),
and immune reactive insulin (IRI) were examined in most
cases. Written informed consent was obtained from all
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patients before treatment, and the protocol was approved
by the ethics committees in each site.

Study design

Four hundred and nine patients who completed 48 weeks
of treatment and were followed for more than 24 weeks
after treatment were enrolled in the first study (Study
design 1).

To elucidate the effect of aa substitution of HCV core
and in the ISDR on HCV dynamics, including a rapid viral
response (RVR), complete early viral response (cEVR), a
late viral response (LVR) and SVR, according to gender
and age (<60 years > 60 years), 201 of the 409 patients
maintaining over 80% adherences to both PEG-IFN and
RBV were enrolled in the second study (Study design 2).

Nucleotide sequencing of the core and NASA gene

The nucleotide sequences encoding aa 1-191 (HCV core)
and aa 2209-2248 (ISDR) were analyzed by direct
sequencing as described by Akuta et al. [22, 27] and
Enomoto et al. [21]. In brief, RNA was extracted from the
sera and converted to cDNA and two nested rounds of
polymerase chain reaction (PCR) were performed. Primers
used in the PCR were as follows; (a) Nucleotide sequences
of the core region: the first-round PCR was performed with
CC11 (sense) and el4 (antisense) primers [22, 27], and the
second-round PCR with. CC9 (sense) and el4 (antisense)
primers [22, 27]. (b) Nucleotide sequences of the ISDR in
NS5A: the first-round PCR was performed with ISDR1
(sense) and ISDR2 (antisense) primers [21], and the sec-
ond-round PCR: with ISDR3 (sense) and ISDR4 (antisense)
primers [21]. These sequences were compared with the
consensus sequence of genotype 1b (HCV-J) [29]: Wild
types virus encoded arginine and leucine at aa 70 and 91,
respectively, and the aa substitutions were glutamine or
histidine at aa 70 and methionine at aa 91.

Viral kinetic study

Serum HCV RNA levels were measured by PCR (Amplicor
HCV RNA kit, version 2.0, Roche Diagnostics) using
samples taken before treatment and at 4, 12, 24, and
48 weeks after the therapy: SVR was defined as HCV RNA
negativity by qualitative analysis by PCR at 24 weeks after
the treatment. RVR was defined as HCV RINA negativity at
4 weeks, cEVR as HCV RNA negativity at 12 weeks, LVR
as HCV RNA negativity during 13-24 weeks and an end of
treatment response (ETR) as HCV RNA negativity at the
end of treatment. Patients who remained positive for HCV.
RNA at the end of the treatment and at 24 weeks after the
therapy were defined as non-responders (NR).
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Adherences to PEG-IFN and RBV

Adherences to PEG-IFN and RBV were assessed by sep-
arately calculating the actual doses of PEG-IFN and RBV
received as percentages of the intended dosages. Adher-
ences to PEG-IFN and RBV were divided into two groups;
80%< and <80%.

Statistical analysis

All data analyses were conducted using the SAS version
9.1.3 statistical analysis packages (SAS Institute, Cary,
NC, USA). Individual characteristics between groups were
evaluated by Mann—Whitney U test for numerical variables
or Fisher’s exact test for categorical variables. Variables
exhibiting values of p < 0.1 in the univariate analysis were
subjected to stepwise multivariate logistic regression
analysis. The grade of steatosis and iron deposition in
liver tissue, BMI, albumin (Alb), low density lipoprotein-
cholesterol (LDL-C), homeostasis model assesment-insulin
resistance (HOMA-IR), ferritin, and hyaluronic acid were
excluded from multivariate logistic regression analysis
because of the absence of those data in more than 10% of
the patients. All p values of p < 0.05 by the two-tailed test
were considered statistically significant.

Results
Study design 1

Baseline backgrounds, characteristics and adherences
of peginterferon and ribavirin in males and females

The treatment outcome of PEG-IFN and RBV combination
therapy depends on gender in Japanese patients, so in addi-
tion to aa substitutions in the ISDR in NS5A [21] or at HCV
core 70 and 91 [22, 27], we compared the baseline charac-
teristics according to gender (Table 1). Males were younger
and the grade of hepatic inflammation was milder in males.
The serum levels of LDL-C, PLT count, and aa substitutions
of ISDR and at core 70 and 91 did not differ significantly
different between males and females. The frequency of no
alcohol ‘abuse was significantly (p < 0.0001) higher in
females than males (Some of them are not described in
Table 1).

The rates of over 80% adherences to PEG-IFN and
RBV were significantly lower (p = 0.0066, p < 0.00001,
respectively) in females than males. Only in those above
60 years did the rate of over 80% adherence to PEG-IFN
not differ significantly between males and females, but the
rate of over 80% adherence to RBV was significantly lower
(p = 0.035) in females than males (Table 1).
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Table 1 Backgrounds and
characterstics of male and
female patients

Factors Gender p value
Male Female
No. of patients 256 (62.6%) 153 (37.4%)
Age
Median (range) 53 (18-73) 59 (23-75) 0.00001
F stage
Fo-2 206 (80.5%) 119 (77.8%) 0.592
34 50 (19.5%) 34 (22.2%)
Grade (A factor)
A0-1 163 (63. 7%) 79 (51.6%) 0.026
A2-3 93 (36.3%) 74 (48.4%)
HCV RNA load 0 week (KIU/mL)
Median (range) 1500 (100-5000 <) 1280 (100-5000<) 0.384
ALT 0 week (TU/L)
Median (range) 74.5 (16-504) 59 (19-391) 0.001
BMI
Median (range) 23.6 (17.5-31.2) 22.1 (16.1-33.9) 0.00033
Alb (g/dL)
Median (range) 4.0 (3.0-5.2) 3.8 (3.0-4.8) 0.011
1DL-C (mg/dL)
Median (range) 97 (30-185) 90 (34-174) 0.612
T-Chol (mg/dL)
Median (range) 167 (85-273) 176 (114-261) 0.0016
PLT count (x10%mm®)
Median (range) 17.0 (8.0-31.9) 16.4 (8.1-39.9) 0.350
Amino acid mutation of ISDR
0-1 200 (78.1%) 121 (79.1%) 0.608
2< 56 (21.9%) 32(20.9%)
Ammo acid substitution of core 70
wild 177 (69.1%) 114 (74.5%) 0.261
Mutant 79 (30.9%) 39 (25.5%)
Amino acid substitution of core 91
Wwild 153 (59.8%) 98 (64.1%) 0.403
Mutant 103 (40.2%) 55.(35.9%)
PEG-IFN adherence
<80% 41 (17.7%) 42 (30.4%) 0.0066
80%< 190 (82.3%) 96.(69.6%)
Ribavinn adherence
<80% 54 (23.6%) 73.(52.1%) <0.00001
80%< 175 (76.4%) 67 (47.9%)
Age: <60 years
PEG adherence
<80% 30 (17.8%). 23 (31.5%) 0.027
80%=< 139 (82.2%) 50 (68.5%)
Ribavirm adherence
<80% 27 (16.2%) 31°(42.5%) 0.000029
80%=< 140 (83.8%) 42 (57.5%)
Age: 60 years<
PEG adherence
<80% 11 (17.7%) 19 (29.2%) 0.147
80%< 51 (82:3%) 46.(70.8%)
Ribavirin adherence
<80% 27 (43.5%) 42:(62.7%) 0.035
80%< 35 (56.5%) 25 (37.3%)
@_ Springer
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Fig. 1 Relationship between time course of serum HCV RNA
negativity and amino acid substitutions mn the ISDR and core amino
acids 70 and 91. For cases with no or only one ammo acid (aaj change
i the ISDR, the rates of cEVR, LVR, ETR and SVR were
significantly higher 1n patients with: wild type core aa 70 but only
the rates of RVR, cEVR, and LVR were significantly higher m
patients with wild type core aa 91

Amino acid substitutions

There were no significant differences i the frequency of aa
substitutions in the ISDR between males and females. Core
aa substitutions at positions 70 and 91 were as follows; 291
(71:1%) were wild type and 118 (28.9%) were mutant at
core aa 70, and 251 (61.4%) were wild type and 158
(38.6%) were mutant at core aa 91. There were no signif-
icant differences between males and females and between
patients below and above 60 years of age.

Virological responses and aa substitutions

The rate of RVR did not differ significantly between males,
and females. However, more male patients showed HCV
RNA negativity at 12 weeks (males vs. females; 60.7 vs.
48.4%, p = 0.018), 24 weeks (76.8 vs. 64.2%, p = 0.0078)
and 48 weeks (78.2 vs. 68.6%, p = 0.049), and the propor-
tion of male patients in SVR was significantly higher than
that of females (61.3 vs. 37.3%, p < 0.00001).
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RVR, cEVR and SVR rates were significantly higher in
patients with two or more aa mutations in the ISDR com-
pared to patients having no or one aa substitution in that
region (20 vs. 11%, p = 0.044; 71 vs. 52%, p = 0.0021;
66 vs. 49%, p = 0.0054, respectively). AA substitution at
core position 70 resulted in significantly lower rate of
cEVR, LVR, ETR, and SVR (40 vs. 63%, p = 0.000037;
51 vs. 81%, p <0.00001; 56 vs. 83%, 41 vs. 57%:
p < 0.00001, p = 0.0031, respectively). Although the
patients with the wild type aa at core 91 showed signifi-
cantly higher rates of RVR and cEVR, the rate of SVR was
not significantly higher in those patients (p = 0.054).

SVR rates were 30% for patients with no or one aa
substitution in the ISDR and the core aa 70 substitution,
and were significantly lower compared to those with the
wild type aa core 70 (Fig. 1). These findings were not
confirmed in patients with no or one aa substitution in the
ISDR and the core aa 91 substitution (Fig. 1).

Factors affecting SVR by univariate analysis

Univariate analysis identified nine parameters that influ-
enced non-SVR ‘significantly: female gender, older age,
advanced staged’liver fibrosis, high viral load, low serum
Alb level, low PLT count, no or one aa substitution in the
ISDR, aa substitution at core aa 70, and low adherence to
RBYV (Table 2). The frequency of steatosis and HOMA-IR
were significantly (p = 0.0057, p < 0.00001, respectively)
lower in patients with SVR compared with non-SVR (data
not shown). However, these factors were not entered in the
multivariate analysis because of the absence of the data in
marny cases.

Factors affecting. RVR, cEVR, and SVR
by multivariate: logistic regression analysis

Multivariate analysis identified four parameters that influ-
enced RVR ‘independently: low HCV RNA load, low
serum ALT level, two or more aa mutations in the ISDR
and the wild type aa at core position 91 (Table 3).

Concerning cEVR, male gender, mild fibrosis stage, low
HCV RNA load, two or more aa mufations in the ISDR,
and the wild type aa at core positions 70 and 91 were
independent predictors (Table 3).

Concerning SVR, male gender (p < 0.0001), low HCV
RNA load (p == 0.013); high PLT count (p = 0.0019), two
or more aa mutations in the ISDR (p = 0.024), and wild
type core aa 70 (p = 0.0045) were found to be independent
predictors (Table 3).

The predictive values of the combination of gender, PLT
count, ISDR and core aa 70 are shown in Fig. 2a. In male
patients having PLT of <15 x 104/mm3, and, no or one aa
substitution in the ISDR, the SVR rate was 68% when core 70
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Tabl.e 2 Univaniate analysis to Factors Negative of HCV RNA after 24 weeks p value
1dentify the factors of SVR
) +)

No. of patients 214 (52.3%) 195

Gender

Male 157 (61.3%) 99 <0.00001

Female 57 (37.3%) 96

Age

Median (range) 52.5 (18-75) 58 (20-74) <0.00001
<60 years 155 (58.1%) 112 0.0018
60 years< 59 (41.5%) 83

Age: <60 years
Male 118 (63.4%) 68 0.010
Female 37 (45.7%) 44

Age: 60 years<
Male 39 (55.7%) 31 0.0011
Female 20 (27.8%) 52

F stage

FO-2 190 (58.5%) 135 0.000013
F3-4 25 (29.8%) 59

Grade (A factor)

A0-1 138 (56.8%) 104 0.130

A2-3 81 (48.5%) 86

HCV RNA load 0 week (KIU/mL)

Median (range) 1300 (100=5000<) 1700 (130-5000<) 0.016

ALT 0 week (IU/L)
Median (range) 66 (16-391) 67 (19-504) 0.892
BMI

Median (range) 23.0 (17.3-32.4) 23.25 (16.1-33.9) 0.714

Alb (g/dL)

Median (range) 4.0 (3.2-5.2) 3.8'(3.0-4.8) 0.0088

LDL-C (mg/dL)

Median (range) 94.5 (31-185) 97.5 (30-182) 0.611
T-Chol (mg/dL)

Median (range) 169.5 (85-257) 170 (103-273) 0.511
PLT count (X 10%mm?)

Median (range) 18.2 (8.7-39.9) 15.1 (8.0-31.9) <0.00001
<15 54 (36.5%) 94 <0.00001
15< 160 (61.3%) 101

‘Ammo-acid mutation of ISDR

0-1 156 (48.6%) 165 0.0054

2< 58 (65.9%) 30

Amno acid substitution of core 70

Wwild 166 (57.0%) 125 0.0031

Mutant 48 (40.7%) 70

Amino acid substitution of core 91

Wild 141 (56.2%) 110 0.054

Mutant 73 (46.2%) 85

PEG-IFN adherence

<80% 35 (42.2%) 48 0.063
80%< 154 (53.8%) 132

Ribavirm adherence

<80% 55 (43.3%) 72 0.048
80%< 132 (54.5%) 110
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Table 3 Multivanate logistic
regression analysis to identify
tndependent predictive factors
of RVR, cEVR. and SVR

W Wild, M Mutant

was a wild type but only 16% in patients with mutant at core
70. In female patiénts, no or one aa substitution in JSDR and
<15 % 10%mm> of PLT count, the SVR rates were as low as
10 or 8%, irrespective of aa substitution at core 70. SVR was

@ Springer

Odds ratio 95% CI p value

RVR factors selected by stepwise method

F stage

F0-2/F3-4 2924 0.988-8.696 0.053
HCV RNA load 0 week (KIU/mL)

<1000/1000< 2.151 1.130-4.082 0.020
ALT 0 week (IU/L)

<60/60< 2.165 1.127-4.149 0.020
Amino actd mutation of ISDR

2</0-1 2371 1.187-4.735 0.014
Amuno acid substitution of core 91

W/M 2.137 1.021-4.464 0.044
cEVR factors selected by stepwise method

Gender

Male/female 1912 1.209-3.021 0.0055
F stage

FO-2/F3-4 2.079 1.133-3.817 0.018
HCV RNA load 0 week (KIU/mL)

<1000/1000< 1.608 1.002-2.577 0.049
PLT count (x10%mm®)

15</<15 1427 0.882-2.309 0.148
Ammo actd mutation of ISDR

2</0-1 2512 1.407-4.485 0.0018
Ammo acid substitution of core 70

WM 2.513 1.508-4.184 0.0004
Amino acid substitution of core 91

WM 1.965 1.241-3.115 0.004
SVR fictors selected by stepwise method

Gender

Male/female 3.704 2.132-6.410 <0.0001
F stage

FO-2/F3-4 1.812 0.888-3.690 0.103
HCV RNA load0 week (KIU/mL)

<1000/1000< 2.024 1.163-3.534 0.013
PLT count (X 10%/mm?)

15</15 2:469 1.394-4.372 0.0019
Amino acid mutation of ISDR

2</0-1 2.148 1.107-4.170 0.024
Ammo acid substitution of core 70

WM 2415 1.316-4.444 0.0045
Ammo- acid substitution of core 91

WM 1.433 0.828-2.481 0.199
PEG ddherence (%)

80</<80 1.562 0.834-2.926 0.164
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when the PLT count was >15 x 10%mm>. In this study, the
combination . analysis “of PLT count, ISDR, and core aa
substitution was useful for predicting non-SVR.
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£170aa: W B 70aa: M }
100%
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(27/40) (67/103)
60% ‘
40%
20%
0%———
PLT: <15%10¥mm® PLT: 215%104/mm®
b << ISDR: 0-1/Male >>
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Fig. 2 Relationship between SVR rate and ammo acid substitutions
m the ISDR and core amino acids 70 and 91, PLT counts and gender
difference. The two figures of a show the results of Study I and the
two figures of b show the results of Study 2. In male patients with no
or only one amtno acid (aa) substitution m the ISDR and PLT count of
less than 15 x 10%mm?; the SVR rate was 68% im: those with: wild
type core aa 70, but only 16% in patients with mutant type of core aa
70, which 1s significantly different (p = 0.000088). There were no
significant differences between wild type and mutant type of core aa
70 1 the patients with no or one aa substitution m the ISDR and PLT
count of over 15 x 10*/inm’>. By contrast, m female patients with no
or one aa substitution m- the ISDR, there were no significant
differences between wild type and mutant type of core aa 70 with PLT

Study design 2

The basic features of 201 patients achieving 80%
adherences to both PEG-IFN and RBV are as follows:
the females were significantly (p = 0.00006) older than
the males. Iron deposition in liver tissue, alcohol abuse,
BMI, serum albumin level, serum ferritin level, and
PLT count’ were significantly higher 'in males than
females.  Inflammatory - activity = was - significantly
(p = 0.046)" higher in" females than -males (data not
shown).

<< ISDR: 0-1/Female >>

I B70aa:W M 70aa: M

100%
p=0.010
80% 5%
(32/51)
60% ‘
10% g
20% [@mED anz

09 —1— —
PLT: <15%10Ymm®  PLT: 215%10%mm?

<< ISDR: 0-1/Female >>

ID 70aa: W~ M 70aa: M

100%
80% p=0.590
55%

60% (11 nn)

40%

20%

0%
PLT: <15%10%mm*  PLT: 215%10%mm>

count of less than 15 x 10%mm>, but there were significant

differences between wild type and mutant type of core aa 70 with
PLT counts of less than' 15 x 10%mm> (a). For the patients
mamtaining: over 80% adherences to both PEG-IFN and RBV. m
males having no or one aa substitution m the ISDR and PLT counts of
less than 15: % 10*/mm®, a wild type of core aa 70 could predict SVR
with a positive predictive value (PPV) of 61% and negative predictive
value (NPV) of 82% (p = 0.052). However, in male patients with
PLT: counts of over 15 X 10%mm?; core aa 70 was not a useful
marker for predicting SVR. and non-SVR. The number of female
patients with no or one aa substitution 1 ISDR was too small to reach
a definite conclusion (b)

AA substitutions in:the ISDR were as follows; in males
33 (22.3%) had two or more aa substitutions, in females 8
(15.1%) had two or more aa substitutions. The analysis of
core aa position 70 and 91 sequences showed no significant
differences in aa substitutions of either core aa 70 or 91
between males and females (data not shown).

In patients less than 60 years of age, SVR rate was
significantly higher (p = 0.0042) in males than females,
but no significant difference was noted between males and
females over 60 years ‘old. However, the number of
patients over 60 years was small (Table 4).
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Ii?azgf; ﬂi‘; n;:’;i;t:azg?ym to Factors Negative of HCV RNA after 24 weeks p value
different factors between SVR =) H
and non-SVR (201 patients
recerved over 80% adherences No. of patients 111 (55.2%) 90
of both PEG-IFN and RBV) Gender
Male 93 (62.8%) 55 0.00037
Female 18 (34.0%) 35
Age
Median (range) 51 (18-70) 56 (23-74) 0.00025
<60 years 91 (60.3%) 60 0.014
60 years< 20 (40.0%) 30
Age: <60 years
Male 79 (66.4%) 40 0.0042
Female 12 (37.5%) 20
Age: 60 years<
Male 14 (48.3%) 15 0.243
Female 6 (28.6%) 15
F stage
F0-2 103 (60.9%) 67 0.0012
F34 8 (25.8%) 23
Grade (A factor)
A0-1 80 (59.3%) 55 0.189
A2-3 31 (47.0%) 35
HCV.RNA load 0 week (KIU/mL)
Median (range) 1300 (110-5000<) 1280 (130-5000<) 0.351
ALT 0. week (TU/L)
Median (range) 74 (16-268) 67.5 (19-504) 0.752
BMI
Median. (range) 23.1 (17.3-31.0) 23.6 (16.1-33.9) 0.626
Alb (g/dL)
Median: (range) 3.95 (3.3-5:2) 3.9 (3.0-4.8) 0.079
LDL-C (mg/dL)
Median (range) 96 (31-185) 97.5(30-182) 0.865
T-Chol (mg/dL)
Median: (range) 170 (85-248) 170:(105-273) 0.624
PLT count (x10*/mm?)
Median (range) 18.9 (8.7-30.9) 15:55(7.2-284) 0.00003
<15 23(35.9%) 41 0.00024
15< 88 (64.2%) 49
Amimno acid mutation of ISDR
0-1 84'(52.5%) 76 0.159
2< 27 (65.9%) 14
Ammo acid substitution of core 70
Wild 91 (61.5%) 57 0.0037
Mutant 20 (37.7%) 33
Amino acid substitution of core 91
wild 73 (60.3%) 48 0.083
Mutant 38 (47.5%) 42
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Virological responses and aa substitution

The rates of RVR, cEVR, LVR, ETR and SVR in males and
females were 12.5 versus 11.3% (p = 1.000), 59.6 versus
43.4% (p = 0.053), 74.3 versus 50.0% (p = 0.0018), 76.2
versus 66.7% (p = 0.198), and 62.8 versus 34.0%
(p = 0.00037), respectively (data not shown). The back-
grounds and characteristics of SVR and non SVR patients are
shown in Table 4. There were significant differences in
gender (male vs. female; p = 0.00037), age (<60 years vs.
>60 years; p = 0.014), F stage (F0-2 vs. F3,4; p = 0.0012),
PLT count (<15 x 10%mm® vs. 15 x 10%mm’<; p =
0.00024), and substitution of core aa 70 (wild type vs.
mutant, p = 0.0037) between SVR and non-SVR patients.
The distribution of fatty change in liver tissue (<10% vs. 11—
33% vs. 34%<; p = 0.046) and the grade of HOMA-IR (1.7
vs. 3.9, p = 0.0018) were significantly different between
SVR and non-SVR (data not described in Table 4).

Factors affecting SVR by multivariate logistic
regression analysis

Male gender (p = 0.0006), mild fibrosis stage (p = 0.027),
and wild type of core aa 70 (p = 0.043) were independent
predictors of SVR.

Valuable markers for predictions of sustained
virological response to peginterferon and ribavirin
therapy

Two or more aa mutations in the ISDR, wild type core aa
70, >15 x 10*mm? of PLT count, and male gender were
selected statistically as independent predictors of SVR. We
show here SVR rates of the patients having over 80%
adherences to both PEG-IFN and RBV (Fig. 2b). In males
having no or one aa substitution in the ISRD and PLT
count of <15 x 10¥mm> wild type core aa 70 could
predict SVR with a positive predictive value (PPV) of 61%
and negative predictive value (NPV) of 82% (p = 0.052).
In females, the SVR rate was very low in those who had
substitution of core aa 70, but there was no significant
difference between patients with wild type and substitution
of core aa 70. The number of female patients was too small
to provide a definite conclusion.

Discussion

The ~present multivariate logistic regression ™ analysis
revealed that male gender, low HCV RNA load, high PLT
count, and two or more aa mutations in the ISDR and wild
type core aa 70 were independent predictors for SVR. PLT

count significantly decreased corresponding to the pro-
gression to the stage of liver fibrosis in CHC [9, 30, 31].

It has been considered that the low adherence level to
PEG-IFN/RBV is a major cause of a significantly lower
SVR rate in females and older patients [32]. The percent-
age of patients having over 80% adherences to both PEG-
IFN and RBV was significantly lower in females than
males, however, differences in the adherence to PEG-IFN/
RBV between males and females were not independent
predictive factors of non-SVR.

A recent report from Japan showed six or more muta-
tions in the variable region 3 (V3) of nonstructural protein
S5A (NS5A) plus upstream flanking region NS5A (aa 2334-
2379), referred to as the IFIN/RBYV resistance determining
region (IRRDR), was a useful marker for predicting SVR,
but the ISDR sequence was not valuable for predicting
SVR [33]. However, the number of subjects in that study
was too small (n = 45) to reach an acceptable conclusion.

To elucidate the factors affecting low SVR rate in older
female patients, we performed a multivariate logistic
regression analysis using patients who achieved >80%
adherence to both PEG-IFN and RBV. Male gender, stage
of mild liver fibrosis, and wild type core aa 70 were
independent predictors of SVR. In this study, blood con-
centration of RBV was determined in fewer than 50% of
cases during treatment. Thus we cannot exclude the pos-
sibility of the effect of the blood concentration of RBV
during treatment on the low SVR rate in females and older
patients.

From the present analysis, it was clear that ALT, BMI,
Alb, T. Chol, and adherence to RBV differed significantly
between males and females, however, these factors were
not independent predictors of SVR. There is a report that
steatosis is an important cofactor that reduces the SVR rate
in genotype 1 infected patients [34], however, such an
effect was not seen in this study. Thus we could not
identify the factors associated with a significantly lower
SVR rate in females than males.

In the present multivariate logistic regression analyses,
patients having wild type core aa 91 had significantly
higher rates of RVR and cEVR, but not SVR, and patients
with wild type core aa 70 had significantly higher rates of
cEVR and SVR, but not RVR. Patients having two or more
aa substitutions in the ISDR had significantly higher rates
of RVR, cEVR, and SVR. Although several possibilities
have been considered concerning the effects of aa substi-
tutions of core protein on SVR in PEG-IFN/RBV therapy
for CHC patients, the exact mechanisms have not yet been
elucidated.

Recent reports have indicated that low serum IP-10
(interferon-y inducible protein 10 kDa) [35], a higher
HCV-specific CD8 cell proliferation potential [36], and a
high ratio of Th1/Th2 [37] are good predictors of SVR to
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PEG-IFN/RBYV therapy. These results indicate the impor-
tance of immunological status and immunological response
to treatment in patients difficult to treat with PEG-IFN/
RBYV therapy for CHC.

The present univariate analyses revealed that there were
many factors relating to RVR, cEVR, and SVR including
LDL-C, HOMA-IR, fatty change in liver tissue, and hyal-
uronic acid, however some of these factors had not been
examined in some participating institutes. We consider that
we must perform a prospective mass study using many
factors including immunological aspects, viral factors,
disease status, and therapeutic: aspects to elucidate the
reason that older female patients are resistant to a combi-
nation of PEG-IFN and RBV therapy in CHC with a high
viral load genotype 1b.

In conclusion, our results demonstrated that wild type
core aa 70, two or more aa mutations in the ISDR, low viral
load, high PLT counts, and male gender are useful markers
for predicting SVR.
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