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Abstract Hepatitis C virus (HCV) RNA values measured
with two real-time PCR methods (Cobas Ampliprep/Cobas
TagMan, CAP/CTM, and the Abbott real-time PCR test,
ART) vary among patients with genotype 1. We investi-
gated HCV RNA values measured by two real-time PCR
assays during pegylated interferon plus ribavirin (PEG-
IFN/RBV) therapy. We evaluated 185 cases of chronic
hepatitis C patients, among which 97 patients received the
PEG-IFN/RBYV therapy. HCV RNA values of CAP/CTM
for genotype 1 were significantly higher than those of ART
(p < 0.05) The difference in HCV RNA values (CAP/CTM
minus ART) of genotype 1 was significantly higher than
those in genotype 2 (p < 0.0001). The positive rate (>0) of
the difference of HCV RNA values in genotype 1 was
100 % (55/55), which was significantly higher than the
78.6 % (33/42) of genotype 2 (p < 0.001). There was no
difference between TT and TG/GG genotype groups in
terms of difference of HCV RINA values (CAP/CTM minus
ART). After PEG-IFN/RBV therapy was administered,
reduction of HCV measurements was observed from day 1
for both assays regardless of genotype. The HCV value of
CAP/CTM during PEG-IFN/RBV therapy was consistently
higher than the value of ART, although the difference in
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these two values gradually became smaller during the
course of therapy, and eventually no significant difference
was observed near the detection level. No correlation was
observed between the sustained virological response (SVR)
rate and the difference between the CAP/CTM HCV values
and the ART HCV value before treatment.

Keywords Abbott real-time PCR test - Cobas Ampliprep/
Cobas TagMan - Hepatitis C virus - Genotype - PEG-IFN
plus ribavirin therapy - Real-time RT-PCR assay

Introduction

Approximately 80 % of patients infected by hepatitis C
virus (HCV) develop chronic hepatitis [1, 2]. Currently,
there are more than 100 million HCV carriers worldwide.
Chronic hepatitis C could gradually progress to cirrhosis
and liver cancer. The first treatment option for chronic
hepatitis C is the pegylated interferon plus ribavirin (PEG-
IFN/RBV) combination therapy [3, 4]. Several virological
predictive factors for sustained virological response (SVR)
of PEG-IFN/RBYV combination therapy are HCV genotype,
baseline viral loads, and early virological response [5-7].
The SVR rate of PEG-IFN/RBYV therapy is approximately
50 % for genotype 1 and 80 % for genotype 2. HCV RNA
monitoring early in PEG-IFN/RBYV therapy is an important
predictive factor for SVR for either genotype 1 or genotype
2 [8, 9]. Detection of HCV RNA during PEG-IFN/RBV
therapy is important in determining the length of IFN
treatment [10]. Currently, Cobas Ampliprep/Cobas Tag-
Man (CAP/CTM) and Abbott real-time PCR test (ART) are
used for HCV RNA measurement. The HCV RNA value in
genotype 1 measured by CAP/CTM assay was significantly
higher than values by ART assay [11]. The HCV RNA
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value in genotype 1 was measured by two real-time poly-
merase chain reaction (PCR) methods in this study to
investigate whether there is a significant difference in HCV
RNA values doring PEG-IFN/RBV therapy.

Materials and methods

Of patients with chronic hepatitis C who visited Shin-
Kokura hospital from April 2009 to December 2010, 185
were enrolled in this study. Of these 185 patients, 92
subjects were male and 93 were female, 96 subjects were
60 years old or older, and 89 were younger than 60 years
old. The study protocol was in compliance with the Good
Clinical Practice Guidelines and the 1975 Declaration of
Helsinki and was approved by the Institutional Review
Board. Each patient gave informed consent before par-
ticipating in this trial. Of the 185 subjects in the study,
97 patients received the PEG-IFNa-2b plus ribavirin
combination therapy: 55 patients had genotype 1, and 42
patients had genotype 2. PEG-IFNa-Zb (PEG-Intron;
MSD, Tokyo, Japan) was injected subcutaneously at a
median dose 1.5 pgrkg (vange, 1.3-1.5 pg/kg) once a
week. Ribavirin (Rebetol; MSD, Tokyo, Japan) was
administered at 200-600 mg twice a day after breakfast
and dinner (daily dose, 600-1,000 mg). Patients were
considered to have an SVR if HCV RNA remained
undetectable at 24 weeks after the completion of treat-
ment. The SVR rate was evaluated separately in patients
with genotype 1 and genotype 2. Fifty-two of 55 cases of
genotype 1 that received PEG-IFN/RBV were evaluated
because the treatment was discontinued in 3 patients.
Forty-one of 42 cases of genotype 2 were evaluated;
treatment was discontinued in 1 patient.

Two real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) assays, CAP/CTM (Roche Molecular
Systems, Pleasanton, CA, USA) and Abbott real-time
HCV fest (ART; Abboit Molecular, Abbott Park, IL,
USA) were used for the quantitative measurement of HCV
RNA concentrations before PEG-IFN/RBYVY treatment and
at day 1, week 1, and week 2 during PEG-IFN/RBV
treatment.

Abbott real-time HCV test

The Abbott real-time HCV test is based upon RT-PCR
followed by real-time fluorescent detection of HCV RNA
(RT-PCR assay). The assay has adopted the second inter-
national WHO standard for HCV RNA (code 96/798) for
calibration. HCV RNA concentration is expressed in
IU/ml. The ART assay has a lower limit of detection
(LOD) of 12 IU/ml with a linear quantitation range of
12 x 107 IU/ml.

_@_ Springer

Cobas Ampliprep/Cobas TaghMan assay

The Cobas Ampliprep/Cobas TagMan assay is based upon
RT-PCR followed by real-time fluorescent detection of
HCV RNA from 850 ml serum. CAP/CTM is standardized
against the first WHO international standard for HCV RNA
(code 96/798). HCV RNA concentration is reported in IU/
mi. CAP/CTM assay has an LOD of 15 1U/ml with a linear
quantitation range of 43-6.9 x 107 IU/ml. ‘

We genotyped 115 patients for a single nucleotide
polymorphism (SNP): rs8099917, an IL28B SNP previ-
ously reported to be associated with PEG-IFN/RBV ther-
apy outcome. Samples were genotyped using the ITlumina
Human Hap 610-Quad Genotyping Bead Chip, with the
Invader, or TagMan assay, as described elsewhere [11-13].

Data analysis

Statistical analysis was performed using PASW Statistics,
version 18 (SPSS) and R, version 2.11. Categorical data were
analyzed using the chi-squared test and Fisher’s exact tests,
and continuous data were analyzed using the nonparametric
Mann—Whitney U test. p values (two-tailed) <0.05 were
considered statistically significant. Correlation coefficient
(R) was assessed by the Spearman’s correlation coefficient
implemented in STATA software version 8.0 (Stata-Corp.
LP, College Station, TX, USA).

Results

Figure 1 shows the correlation between the HCV RNA
measurements obtained by the two real-time PCR assays:
CAP/CTM versus ART in the study variables. A strong
correlation was noted between the two real-time RT-PCR
assays with an overall coefficient of correlation (R®) of
0.8975 (p < 0.0001).

ART (Log 1UAmD
I
<

ixe) 10 2."3 3.'0 4.‘(3 5}) 6.0 ?jﬁ 8fG
CAPCTM (Log IU/mD

Fig. 1 Correlation between hepatitis C virus (HCV) RNA measure-
ments obtained by two real-time RT-PCR assays: Cobas Ampliprep/
Cobas TagMan {CAP/CTM) versus Abbott real-time HCV test (ART)
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Table 1 Correlation between hepatitis C (HCV) RNA measurements obtained by two real-time RT-PCR assays: CAP/CTM versus ART for

study variables (y = 0.9064x + 0.1176, R = 0.8975, p < 0.0001)

Study variables n CAP/CTM (log 1U/ml) ART (log 1U/ml) Correlation coefficient
Mean SD Mean SD R p value

Gender

Male 92 6.18 1.06 57 097 0.9009 <0.0001

Female 93 6.18 0.92 572 0.92 0.8972 <0.0001
Age (years)

>60 96 6.04 1.03 5.56 1.00 0.9142 <0.0001

<60 89 6.33 0.92 5.89 0.89 0.8709 <0.0001
Platelet counts (10%/1)

>150 126 6.24 0.96 5.78 0.94 0.9106 <0.0001

<150 59 6.04 1.03 5.58 0.96 0.8705 <0.0001
IL28B

T 84 6.06 1.06 5.67 1.06 0.8826 <0.0001

TG/GG 31 591 118 545 1.07 0.9461 <0.0001
Genotype

1 55 6.06 1.09 5.52 1.09 0.9647 <0.0001

2 42 5.94 .21 5.65 1.15 0.9233 <0.0001

CAP/CTM Cobas Ampliprep/Cobas TagMan, ART Abbott real-time HCV test, IL28B interleukin 28B

Table 1 shows the correlation between the HCV RNA
measurements obtained by the two real-time RT-PCR
assays, CAP/CTM versus ART, in the study variables. All
the coefficient of correlation (R®) values based on the vari-
ables, such as gender, age (=60 or >60 years), and number of
platelets (<150 x 1071 or >150 x 10°/1), were more than
0.8700 (p < 0.0001) and were strongly correlated with the
HCV RNA values obtained by the two real-time RT-PCR
assays. The coefficients of correlation (R} for IL28B
genotype (TT, TG/GG) were 0.8826 (p < 0.000) and 0.9461
(p < 0.0001), respectively, and a strong correlation was
observed also for the HCV RNA values obtained by the two
real-time RT-PCR assays. Similarly, the coefficients of
correlation (R?) for the HCV genotypes (genotypes 1, 2) were
0.9647 (p < 0.0001) and 0.9233 (p < 0.0001), respectively,
and a strong correlation was observed also for the HCV RNA
values obtained by the two real-time PCR assays.

Table 2 shows HCV RNA concentrations of study
variables as measured by the two real-time RT-PCR assays.
HCV RNA values measured by CAP/CTM were signifi-
cantly higher than those by ART for all variables, such as
gender, age (=60 or >60 years), and the number of plate-
lets (150 x 10°/1 or >150 x 10°/1) (p < 0.05). The HCV
RNA values of the IL28B group with TT genotype mea-
sured by CAP/CTM were significantly higher than those by
ART (p < 0.05); however, no difference was observed for
the TG/GG genotypes. The difference of HCV RNA values
(CAP/CTM minus ART) between the TT genotype and the
TG/GG genotypes was not statistically significant (Fig. 2).
The positive rates of the difference of HCV RNA values in

the TT genotype and the TG/GG genotypes (CAP/CTM
minus ART) were 90.5 and 90.3 %, respectively, and were
not statistically significant. The difference of HCV RNA
values in the TG/GG genotypes were not statistically sig-
nificant, which can be explained by the small number of
subjects enrolled in this study. The HCV RNA values in
genotype 1 measured by CAP/CTM were significantly
higher than those by ART (p < 0.05); however, the dif-
ference was not statistically significant in genotype 2. The
difference of HCV RNA values (CAP/CTM minus ART)
was significantly higher in genotype 1 than in genotype 2
(p < 0.0001) (Fig. 3). The positive rate (>0) of the dif-
ference of HCV RNA values (CAP/CTM minus ART)
in genotype 1 was 100 % (55/55), significantly higher
(p < 0.001) compared to the positive rate of 78.6 %
(33/42) in genotype 2.

Table 3 shows HCV RNA concentrations of HCV
genotypes 1 and 2 during PEG-IFN/RBY treatment as
measured by the two real-time PCR assays. The HCV RNA
values decreased during PEG-IFN/RBYV therapy for both
genotype 1 and genotype 2. The difference of HCV RNA
values (CAP/CTM minus ART) in the genotype 1 group
decreased gradually. The difference was not statistically
significant at day 1 of treatment. The HCV RNA values of
CAT/CTM in the genotype 1 group were higher than those
of ART at day 1, week 1, and week 2; however, the dif-
ference was not statistically significant.

Table 4 shows the SVR rate in patients who received
PEG-IFN/RBYV therapy by differences of HCV RNA val-
ues between CAT/CTM and ART before PEG-IFN/RBY
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Table 2 HCV RNA concentrations for study variables as measured by two real-time RT-PCR assays: CAP/CTM and ART

Study variables 7 CAPICTM ART Average HCV RNA level Quantitation p value*
(log TU/ml) (log TU/ml) (CAP/ICTM—ART) difference
Mean SD Mean SD Mean SD Mean Sh
Gender
Male 92 6.18 1.06 571 0.97 595 1.00 0.47 0.33 0.0019
Female 93 6.18 0.92 572 0.92 595 0.91 0.45 0.30 0.0010
Age (years)
>60 96 6.04 1.03 5.56 1.00 5.80 1.00 0.48 0.30 0.0010
<60 89 6.33 0.92 5.89 0.89 6.11 0.87 0.44 0.33 0.0016
Platelet counts (10°/1)
>150 126 6.24 0.96 5.78 0.94 6.01 0.94 0.46 0.29 0.0002
<150 39 6.04 1.03 558 0.96 5.81 0.98 0.47 0.37 0.0123
1L.28B
TT 84 6.06 1.06 567 1.06 5.86 1.04 0.40 0.34 0.0131
TG/GG 31 5.91 1.18 545 1.07 568 1.12 045 0.29 0.1199
Genotype
1 55 6.06 1.09 552 1.09 5.00 1.09 0.54 0217 0.0161
2 42 5.94 121 5.65 1.15 5.79 1.17 0.28 0.347 0.2734

CAP/CTM Cobas Ampliprep/Cobas TagMan, ART Abbott real time HCV test, /L28B interleukin 28B

* CAP/ICTM versus ART
¥ p < 0.0001, genotype 1 versus genotype 2

ART)

Guontitation difference (CAPXITRE-

10

05

00

05

S X+ 3 .

~1.5 + : + ¢ -
0.0 1.0 20 30 40 50 (34 75 30

Averapsgunoiitation (Log IU/mD

Fig. 2 Genotype-specific HCV RNA level difference in HCV RNA
measurements by CAP/CTM versus those by ART test in samples
with interlevkin 288 (IL28B) genotypes; TT and TG/GG, before
pegylated interferon plus ribavirin (PEG-IFN/RBV) treatment [closed
circles genotype TT, open circles genotype TG/GG, solid line mean
HCV RNA values of the difference (CAP/CTM minus ART) in TT,
dotted line mean HCV RNA values of the difference (CAP/CTM
minus ART) in TG/GG]

therapy. Group L comprises patients with a difference of
HCV RNA values of 0.5 IU/ml or more (CAP/CTM minus
ART), and group S comprises patients with a difference of
HCV RNA values of less than 0.5 IU/ml (CAP/CTM minus
ART). The SVR rate of genotype 1 (55.8 %) was signifi-
cantly higher than that of genotype 2 (78.0 %, p = 0.015).
For genotype 1, the SVR rate of IL28B genotype TT was
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Fig. 3 Genotype-specific HCV RNA level difference in HCV RNA
measurements by CAP/CTM versus those by ART test in samples
with HCV subtypes 1 and 2 before PEG-IFN/RBY treatment [closed
circles genotype 1, open circles genotype 2, solid line mean HCV
RNA values of the difference (CAP/CTM minus ART) in HCV
genotype 1, doited line mean HCV RNA values of the difference
(CAP/CTM minus ART) in HCV genotype 2]. *p < 0.0001, genotype
1 versus genotype 2

significantly higher (p = 0.016) than that of genotype TG
or GG. The SVR rates in group L and group S were not
significantly different for IL28B genotypes TT, TG, or GG.
The SVR rate of genotype TT was significantly higher than
that of genotype TG or GG. The SVR rates in groups L and
S were evaluated for the CAP/CTM HCV RNA values and
ART before therapy, but no significant difference was
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Table 3 HCV RNA concentrations for HCV genotypes 1 and 2 during PEG-IFN/RBYV treatment as measured by two real-time RT-PCR assays:

CAP/CTM and ART
Genotype i CAPICTM ART Average HCV RNA level Quantitation difference p value*
(log TU/ml) {log TWimD) (log TU/mD) (CAPICTM—ART)
Mean SD Mean SD Mean SD Mean SD
Genotype 1
Before treatment 55 6.06 1.09 552 1.09  5.00 1.09 0.54 0.21 0.0161
Day 1 53 4.64 1.11 4.23 112 444 1.12 041 0.15 0.0662
Week 1 55 3.79 1.93 3.41 174 3.60 1.83 0.38 0.38 0.2739
Week 2 55 3.06 2.05 2.80 174 293 1.88 0.26 049 0.4966
Genotype 2
Before treatment 42 5.94 1.21 565 1.15 5.79 1.17 0.28 0.34 0.2734
Day 1 39 458 119 449 1.08 452 113 0.06 0.27 0.8618
Week 1 41 3.39 1.51 3.21 148 330 147 0.18 0.45 0.6946
Week 2 42 1.98 1.30 1.89 1.06 1.96 1.14 0.09 0.29 0.8014

CAP/CTM Cobas Ampliprep/Cobas TagMan, ART Abbott real time HCV test

#* CAP/CTM versus ART

observed. The SVR rate of patients with less than
6.0 log IU/ml of the HCV RNA values measured by both
CAP/CTM and assay was higher than that with 6.0 log IU/
ml or more, but this difference was not significant. For
genotype 2, the SVR rate of IL28B genotype TT was
higher than that of genotype TG or GG, but this difference
also was not significant. There was no difference in the
SVR rates between less than 6.0 and 6.0 log IU/ml or
more. The SVR rates in group L and group S were not
significantly different. The SVR rate of patients with
genotype 2 was high regardless of HCV RNA values and
IL.288 genotype.

Discussion

The study revealed that the HCV RNA values measured by
CAP/CTM were higher than those by ART among the
subjects with genotype 1; however, no difference was
observed among the patients with genotype 2. The differ-
ence of HCYV RNA values (CAP/CTM minus ART) in
genotype 1 was significantly higher than those in genotype
2 (p < 0.0001). The positive rate (>0) of the difference of
HCV RNA values (CAP/CTM minus ART) in genotype 1
was 100 %, which was significantly higher than the posi-
tive rate of 78.6 % in the genotype 2 group (p < 0.001).
The differences of HCV RNA values (CAP/CTM minus
ART) in the genotype 1 group were all positive (>0), and
all the viral load measurements obtained from CAP/CTM
were higher than those from ART (Fig. 3). Ohnishi et al.
[11] reported that the difference of the WHO standard
versions used for each assay calibration might be the
reason for the findings. CAP/CTM adopted the First

International HCV RNA WHO standard for the assay
calibration, while ART adopted the Second International
HCV RNA WHO standard. Direct comparison of the two
assays for measuring the WHO standard revealed a con-
sistently higher quantitation of the WHO standard by CAP/
CTM than by ART. The HCV RNA values of CAT/CTM
in genotype 2 were reported to be lower those of ART [14].
Some cases in this evaluation also had lower CAP/CTM
HCV RNA values (Fig. 3). No consistency was observed in
genotype 2; some CAT/CTM HCV RNA values were
higher than ART and some were lower. Base substitution is
thought to contribute to this inconsistency [14]; this could
have resulted from the differences between the two PCR
methods. Also, this is consistent with a previous study in
which CAP/CTM values were relatively higher for geno-
type 1 and lower for genotype 2 [2].

The difference of the HCV RNA values between CAP/
CTM and ART was investigated in this study based on
viral kinetics from the early stage of PEG-IFN/RBV
treatment. After administration of PEG-IEN/RBV treat-
ment, reduction of HCV RNA measurements obtained
from both the CAP/CTM assay and the ART assay was
observed from day 1 regardless of genotype (1 or 2). The
HCV RNA values of CAP/CTM were consistently higher
than those of ART during PEG-IFN/RBV therapy. The
difference between these two values eventually became
smaller because of the effect of PEG-IFN/RBV therapy,
and a significant difference was no longer observed.

The IL28B genotype is one of the predictors of PEG-
IFN/RBY therapy outcome before administration of treat-
ment {15, 16]. In this study, for the genotype 1 patients, the
SVR rate of IL.28B genotype TT was significantly higher
than the SVR rates of genotype TG or GG.
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Table 4 Sustained virological response (SVR) rate in patients who received PEG-IFN/RBV therapy by difference between CAT/CTM HCV

value and ART value before PEG-IFN/RBV therapy

Group S Group L p value* Total
SVR/n (%) SVR/n (%) SVR/n (%)
Genotype 1
1L28B
T 15/19 (1% 10719 (53) 0.087 25138 (66)
TG or GG 1/5 20) 219 (22) 0.481 3/14 (21)
p value 0.012 0.128 0.004
CAPICTM
<6.0 log 1U/ml 6/8 (75) 51 (71 0.875 1115 (73)
=6.0 log 1U/ml 10/16 (63) 7/21 (33) 0.077 17137 (46)
p value 0.540 0.077 0.072
ART
<6.0 log TU/ml 8/10 (80) 8/14 (57) 0.241 16/24 (67)
>6.0 log IU/ml 8/14 (57) 4714 (29) 0.126 12/28 (43)
p value 0.241 0.126 0.085
Total 16/24 (67) 12/28 (43) 0.086 28/52 (54)F
Genotype 2
1L28B
r 19/22 (86) 4/6 (67) 0.264 23/28 (82)
TG or GG 5/7 (71) 416 (67) 0.852 9/13 (69)
p value 0.362 1.000 0.112
CAP/ICTM
<6.0 log 1U/mi 11715 (73) 3/4 (75) 0.946 14/19 (74)
>6.0 log IU/ml 12/14 (86) 6/8 (75) 0.531 18/22 (82)
p value 0.411 1.000 0.530
ART
<6.0 log 1U/ml 14/15 (93) 4/5 (80) 0.717 18/20 (50)
>6.0 log 1U/ml 10/14 (71) 417 (57) 0.305 14721 (67)
p value 0.564 0.4067 0.293
Total 24/29 (83) 8/12 (6T) 0.257 32/41 (78)F

Group L, =0.5 log IU/ml (CAP/CTM~ART); group S, <0.5 log IU/ml (CAP/CTM—ART)

* Group S versus group L
T p = 0.015, genotype 1 versus genotype 2

The HCV RNA values obtained from the two real-time
PCR assays were analyzed based on the IL28B genotypes
in this study. The HCV RNA values in the TT genotype
group measured by CAP/CTM were significantly higher
than those by ART; however, there was no significant
difference in the TG or GG genotype groups. IL28B
genotypes TT, TG, or GG were evaluated by differences of
HCV RNA values between the CAP/CTM and ART: only
the genotype TT group had a higher SVR rate. No SVR rate
difference depending on the difference of HCV RNA val-
ues between CAP/CTM and ART was observed for geno-
types 1 and 2. Clinically, a higher SVR rate was observed
in the genotype TT group. It is assumed that the HCV RNA
values of CAP/CTM were significantly higher than those
of ART in genotype 1 patients because 73 % were in the

@__ Springer

genotype TT group. Therefore, there is assumed to be no
correlation between 1L28B and the difference of HCV
RNA values between CAP/CTM and ART.

The data were also analyzed based on gender, age, and
the number of platelets. For all variables, HCV RNA val-
ues as measured by CAP/CTM were significantly higher
than those by ART; however, there was no difference in the
HCV RNA values measured by CAP/CTM and ART when
the measurements were compared against each variable.

The difference in HCV RNA measurements is suggested
to be the result of HCV genotype. The prevalence of geno-
type 1 is higher in Japanese; therefore, the difference was
observed in the measurements obtained from both assays.

The details of primer design and the PCR protocol for
the products of both manufacturers used for this evaluation
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are not disclosed. The PCR protocol of CAP/CTM method
has two steps whereas the ART method has a three-step
protocol. For the CAP/CTM method, elongation and probe
hybridization are conducted simultaneously in the low-
temperature step, and the temperature is generally 50-60
°C . In the ART method, a single-stranded linear probe is
-used instead of a TagMan Probe and it has three steps,
although it is also a real-time PCR method. Also, probe
hybridization takes place at a lower temperature than for
the CAP/CTM method, which is thought to optimize the
tolerance level for HCV detection.

The newly developed ART features nucleic acid
extraction using m2000 system, automated real-time PCR
analysis, and high processing capacity. The assay results
correlate well with the CAP/CTM assay, which suggests
the wide application of the platform in clinical settings in
the future. Additionally, the sample volume is 0.5 or
0.2 ml, which is highly practical for pediatric patients or
when only a limited amount of patient sample is available.
Also, some research has suggested that the genotype
reactivity of ART is superior [17, 18].

In this study, the SVR rate was higher in genotype 2
than in genotype 1. For genotype 1, the SVR rate in IL28B
genotype TT was higher than that in genotype TG or GG.
For genotype 2, there was no difference of SVR rate
between genotype TT and genotype TG or GG. These
results were similar to the results of a previous study.

In summary, the HCV RNA values in genotype 1 obtained
from the CAP/CTM assay were significantly higher compared
to the values obtained from ART; however, no difference was
observed in genotype 2. The HCV RNA values decreased
during PEG-IFN/RBYV therapy regardiess of genotype. The
HCV RNA value for CAP/CTM during PEG-IFN/RBV
therapy was consistently higher than that for ART. However,
the difference in these two values gradually became less
during the course of therapy, and eventually no significant
difference was observed near the detection level. No corre-
lation was observed between the SVR rate and the difference
between the CAP/CTM HCV values and the ART HCV value
before treatment. Both CAP/CTM assay and ART assay were
useful for PEG-IFN/RBV therapy. In this study, it was not
clear which of the two HCV RN A assays was useful regarding
the effects of IFN therapy. More detailed study is necessary.
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Aim: [L28B polymorphisms serve to predict response to
pegylated interferon plus ribavirin therapy (PEG IFN/RBY)} in
Japanese patients with chronic hepatitis € {CHC) very reliably.
However, the prediction by the IL28B polymorphism contra-
dicted the virological response to PEG IFN/RBY in some
patients. Here, we aimed to investigate the factors respon-
sible for the discrepancy between the IL28B polymorphism
prediction and virological responses.

Methods: CHC patients with genotype 1b and high viral joad
were enrolled in this study. In a case-control study, clinical
and virological factors were analyzed for 130 patients with
rs8099917 TT genotype and 96 patients with rs8099917 TG or
GG genotype who were matched according to sex, age, hemo-
globin level and platelet count.

Resuits: Higher low-density lipoprotein {LDL) cholesterol,

lower y-glutamyltransferase and the percentage of wildtype
phenotype at amino acids 70 and 91 were significantly

associated with the rs8099917 TT genotype. Multivariate
analysis showed that rs8099917 TG or GG genotype, older age
and lower LDL cholesterol were independently associated
with the non-virological responder (NVR} phenotype. In
patients with rs8099917 TT genotype (predicted as virological
responder [VR]), multivariate analysis showed that older age
was independently associated with NVR. In patients with
rs8099917 TG or GG genotype (predicted as NVR}, multivariate
analysis showed that younger age was independently associ-
ated with VR.

Conclusion: Patient age gave rise to the discrepancy
between the prediction by IL28B polymorphism and the viro-
logical responses, suggesting that patients should be treated
al a younger age.

Key words: aging, genotype, 1L28B, low-density lipoprotein
cholesterol, single nucleotide polymorphism

INTRODUCTION

EPATITIS C VIRUS (HCV} infection is a global
health problem with worldwide estimates of
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120-130 million carriers.! Chronic HCV infection, the
leading cause of liver transplantation, can lead to pro-
gressive liver disease, resulting in cirthosis and compli-
cations, including decompensated liver disease and
hepatocellular carcinoma.? The current standard-of-care
treatment for suitable patients with chronic HCV infec-
tion consists of pegylated interferon-o-2a or -2b (PEG
1EN) given by injection in combination with oral ribavi-
rin {(RBV) for 24 or 48 weeks, depending on HCV geno-
type. Large-scale treatment in the USA and Europe
showed that 42-52% of patients with HCV genotype 1

© 2012 The Japan Society of Hepatology
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achieved a sustained virological response {SVR),* and
studies conducted in Japan produced similar results.
This treatment is associated with well-known side-
effects (e.g. influenza-like syndrome, hematological
abnormalities and neuropsychiatric events) resulting
in reduced compliance and fewer patients completing
treatment.® It is important to predict an individual's
response before treatment with PEG IFN/RBV to avoid
side-effects, as well as to reduce the treatment cost. The
HCV genotype, in particular, is used to predict the
response: patients with the HCV genotype 2/3 have a
relatively high rate of SVR (70-80%) with 24 weeks
of treatment, whereas those infected with genotype 1
have a much lower rate of SVR, despite 48 weeks of
treatment.’

Our recent genome-wide association studies (GWAS)
revealed that several highly correlated common single
nucleotide polymorphisms {SNP) in the region of
the interleukin-28B (JL28B) gene on chromosome 19,
coding for interferon (IEN}-A3, are implicated in the
non-virological responder {(NVR) to PEG IFN/RBV phe-
notype among patients infected by HCV genotype 1.7
The association between response to PEG IFN/RBV and
SNP associated with IL28B was concurrently reported by
two other groups who also employed GWAS® The
IL28R polymorphism was highly predictive of the
response to PEG IFN/RBV therapy in Japanese chronic
hepatitis C (CHC) patients.'""'? However, this was not
always the case. Therefore, we attempted to determine
why the ILZ8B polymorphism did not predict the
response of all patients. The nature of the functional
link between the JL28B polymorphism and HCV clear-
ance is unknown, and this must be defined to under-
stand how the IL28B polymorphism correlates with
HCV dearance. Therefore, we also investigated the asso-
ciation between the IL28B polymorphism and clinical
characteristics of CHC patients.

METHODS

Patients

TOTAL OF 696 CHC patients with genotype 1b and

high viral load were recruited from the National
Center for Global Health and Medicine, Hokkaido Uni-
versity Hospital, Tokyo Medical and Dental University
Hospital, Yamanashi University Hospital, Tonami
General Hospital, and Shin-Kokura Hospital in Japan.
In a case-control study, sex, age, hemoglobin level and
platelet count were matched between patients with the
1s8099917 TT genotype (n=130) and patients with

Factors for the prediction failure by IL28B SNP 959

158099917 TG or GG genotypes (12 =96) to eliminate
background biases.

Each patient was treated with PEG IFN-0-2b
(1.5 pg/kg s.c. weekly) or PEG IFN-o-2a (180 pg/body
s.c. weekly) plus RBV (600-1000 mg daily, depending
on bodyweight). Because a reduction in the dose of PEG
IFN/RBV can contribute to a lower SVR rate,” only
patients with an adherence of more than 80% dose for
both drugs during the first 12 weeks were included in
this study. Those positive for hepatitis B surface antigen
and/or anti-HIV were excluded from this study.

Non-virological response was defined as less than a
2 log-unit decline in the serum level of HCV RNA from
the pretreatment baseline value within the first 12 weeks
and detectable viremia 24 weeks after treatment. Viro-
logical response (VR) was defined as attaining SVR
or transient virological response (TVR) in this study;
SVR was defined as undetectable HCV RNA in serum

" 6 months after treatment, whereas TVR was defined as a

reappearance of HCV RNA in serum after the treatment
was discontinued for a patient who had undetectable
HCV RNA during the therapy or on completion of the
therapy. At the time of enrollment, written informed
consent was obtained for the collection and storage of
serum and peripheral blood. This study was conducted
in accordance with provisions of the Declaration of
Helsinki.

Clinical and laboratory data

The sex, age, hemoglobin (Hb) and platelet counts
were matched between study groups. Other parame-
ters determined were as follows: alkaline phosphatase
(ALP), alanine transaminase (ALT), total cholesterol,
fasting blood sugar (FBS), low-density lipoprotein
(LDL) cholesterol, y-glutamyl transpeptidase (y-GTIP),
o-fetoprotein (AFP), HCV RNA level and the 158099917
polymorphism near IL28B. ’

DNA extraction

Genomic DNA was exiracted from the buffy coat frac-
tion of patients’ whole blood using a GENOMIX kit
(Talent SRIL; Trieste, Italy).

IL28B genotyping

We have reported that the rs8099917 polymorphism
is the best predictor for the response of Japanese
CHC patients to PEG IFN/RBV therapy than other SNP
near IL28B." Therefore, the 1s8099917 polymorphism
was genotyped using the InvaderPlus assay (Third
Wave Japan, Tokyo, Japan), which combines polymerase

® 2012 The Japan Society of Hepatology
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chain reaction {PCR) and the invader reaction.™* The
InvaderPlus assay was performed using the LightCycler
LC480 (Roche Applied Science, Mannheim, Germany).

Detection of amino acid substitutions in
core and NS5A regions of HCV-1b

In the present study, substitutions of amino acid resi-
dues 70 {s-aa 70} and 91 (s-aa 91), and the presence
of the IFN sensitivity-determining region (ISDR) were
determined by direct nucleotide sequencing. HCV RNA
was extracted from serum samples at the start of
patients’ therapy and reverse transcribed with a random
primer and SuperScript III reverse transcriptase (Life
Technologies, Carlsbad, CA, USA). Nucleic acids were
amplified by PCR as described.’”

Statistical analysis

Quantitative variables were expressed as the
mean * standard error (SE) unless otherwise specified.
Categorical variables were compared using a g -test or
Fisher's exact test, as appropriate, and continuous vari-
ables were compared using the Mann-Whitney U-test.
P <0.05 was considered statistically significant. Multi-
variate analysis was performed using a stepwise logistic
regression model. We performed statistical analyses
using STATA ver. 11.0 {StataCorp, College Station, TX,
USA).

Table 1 Univariate analysis of IL28B 1T and TG + GG genotypes

Hepatology Research 2012; 42: 958-965

RESULTS

Patient characteristics and IL28B genotype
in a matched case~control study

ABLE 1 SHOWS PATIENT characteristics according

to IL28B genotype. In a matched case-control study,
sex, age, Hb levels and platelet counts were matched
between 130 patients with 138099917 TT genotype and
96 patients with 1$8099917 TG or GG genotype. Lower
VGIP (P=0.013) and higher LDL cholesterol levels
(P<0.001) were significantly associated with the TT
genotype of 1s8099917. The percentages of wild type of
s-aa 70 and s-aa 91 of patients with the 18099917 TT
genotype were significantly higher than those of patients
with 158099917 TG or GG genotype (s-aa 70: TT vs
TG+ GG, 68% vs 37% [P<0.001]; s-aa 91: TT vs
TG + GG, 68% vs 51% [P=0.017]).

Factors associated with NVR in
total patients

Table 2 shows the factors associated with NVR by
univariate and multivariate analyses. Univariate analysis
showed that older age (P = 0.002), lower platelet counts
(P=10.01), higher y-GTP (P = 0.013), lower total choles-
terol (P=0.017), lower LDL cholesterol (P <0.001)
levels and higher AFP levels (P=0.019) were signi-
ficantly associated with NVR. The percentage of TG
or GG genotype of 138099917 of patients with NVR was

Variable TT genotype TG + GG genotype P-value
(n=130) (n=96)

Sex {% male) 61 (47) 46 (48) Matched
Age {years), mean (SE) 57.2 (0.8) 57.5 (0.9) Matched
Hemoglobin (g/dL), mean (SE) 14.3 {0.3) 13.9 (0.2) Matched
Platelet count (/uL), mean (SE) 16.2 {0.5) 16.0 (0.5) Matched
ALT (IU/L), mean {SE) 794 (5.4) 80.5 (7.8) 0.281
ALP (IU/L), mean (SE) 273.8 (11.7) 283.9 (11.8) 0.313
¥GIP (IU/L), mean (SE) 63.4 (6.0) 76.0 (6.4) 0.013
Total cholesterol (mg/dL), mean (SE) 177.5 (3.3) 1723 (3.2) 0.345
LDL cholesterol (mg/dL), mean (SE) 99.0 (2.6) 83.5 (2.8) <0.001
Fasting blood sugar {mg/dL), mean (SE) 114.1 (4.1} 104.4 (1.9) 0.97
AFP {ng/dL), mean (SE) 9.8 (1.1) 115 (1.6) 0.190
HCY RNA {log IU), mean (SE) 6.2 (0.1) 6.1 (0.1) 0.186
s-aa 70 wild type (%) 70/103 {68) 30/81 (37) <0.001
s-aa 91 wild type (%) 70/103 (68) 41/81 (51) 0.017
ISDR mutation 0-1 point (%) 82/100 (82) 70/81 (86) 0.42

AFP, a-fetoprotein; ALP, alkaline phosphatase; ALT, alanine aminotransferase; y-GTP, y-glutamyl transpeptidase; HCV, hepatitis C virus;
ISDR, interferon sensitivity-determining region; LDL, low-density lipoprotein; SE, standard error.
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Table 2 Univariate and multivariate analyses of patients with chronic hepatitis C treated with PEG IEN/RBV with respect to VR and

NVR
Variable Univariate analysis Multivariate analysis
VR {n=128) NVR (n=98) Pwvalue OR{95% CI) Pvalue
Sex (% male) 65 {51) 42 {43) 0.237
Age (years), mean (SE) 55.6 (0.8) 59.6 (0.9) 0.002 1.075 (1.012-1.143) 0.02
138099917 (TG or GG genotype) (%) 23/128 (18) 73/98 (74) <0.001  25.460 (7.436-87.169)  <0.001
Hemoglobin (g/dL), mean (SE) 14.4 -{0.3) 13.7 (0.2) 0.053
Platelet count (/uL), mean (SE) 16.9 (0.5) 15.0 (0.5) 0.01
ALT (IU/L), mean (SE) 83.9 (6.4) 74.5 (6.2) 0.116
ALP (IU/L), mean (SE) 2741 (12.3) 2829 (11.2)  0.169
+GTP (IU/L), mean (SE) 65.9 (6.4) 72.6 (5.6) 0.013
Total cholesterol {(mg/dL), mean (SE) 180.3 (3.1} 1684 (3.5) 0.017
LDL cholesterol (mg/dL), mean (SE) 100.5 (2.7) 83.5 {2.8) <(.001 0.978 (0.956-0.999) 0.046
Fasting blood sugar (mg/dL), mean (SE) 106.6 (2.9} 114.8 {(4.4) 0.058
AFP (ng/dL), mean (SE) 9.6 (1.1} 12.0 (1.6} 0.021
HCV RNA (Log IU), mean (SE) 6.2 (0.1) 6.2 (0.1) 0.876
s-aa 70 wild type (%) 67/102 (66) 33/82 (54) 0.001
s-aa 91 wild type (%) 67/102 (66)  44/82 (54) 0.097
ISDR mutation 0-1 point (%) 79/96 (82) 73/85 (86) 0.511

AFP, o-fetoprotein; ALP, alkaline phosphatase; ALT, alanine aminotransferase; Cl, confidence interval; v-GTP, y-glutamyl transpeptidase;
HCV, hepatitis C virus; ISDR, interferon sensitivity-determining region; LDL, low-density lipoprotein; NVR, non-virclogical response;
OR, odds ratio; PEG IFN, peginterferon; SE, standard error; RBV, ribavirin; VR, virological response.

significantly higher than that of patients with VR (VR vs
NVR: 23/128 [18%] vs 73/98 [74%)], P <0.001). The
percentage of wild-type s-aa 70 in patients with NVR was
significantly lower than that in patients with VR [VR vs
NVR: 67/102 [66%)] vs 33/82 [54%)], P = 0.001]. Multi-
variate analysis showed that older age (odds ratio
|OR] =1.075; 95% confidence interval [CI}=1.012-
1.14; P=0.02), TG or GG genotype of 138099917
(OR=25.460; 95% Cl=7.436-87.169; P<0.001)
and lower LDL cholesterol levels (OR=0.978; 95%
CI=0.956-0.999; P=0.046) were independently
associated with NVR.

VR to treatment depending on
IL28B genotype

In the patients with the 158099917 TT genotype, the
rates of SVR, TVR and NVR were 62%, 19% and 19%,
respectively. Therefore, 19% patients were NVR, even
though rs8099917 represents the TT genotype (pre-
dicted as VR). In contrast, in the patients with
158099917 TG or GG, the rates of SVR, TVR and NVR
were 14%, 10% and 76%, respectively. Therefore, 24%
patients were VR, even though 1s8099917 was TG or GG
genotype (predicted as NVR) (Fig. 1).

Factors associated with NVR in patients
with the rs8099917 TT genotype

Table 3 shows the factors associated with NVR in
patients with the 158099917 TT genotype (predicted as
VR) by univariate and multivariate analyses. Univariate
analysis showed that female sex {P=0.003), older age

(a}
TT {(rs8099917)
{n=130)

)
TG+GG (rsB099917)

\&

: \

| TVR SVR

| n=25 =80 |

i (19%) 7 62%) /
/S /
V“{:\ f/”;’

Figure 1 Virological responses to pegylated interferon and
ribavirin therapy were shown in patients with 1s8099917 TT
(a} and TG+ GG (b). NVR, non-virological response; SVR,
sustained virological response; TVR, transient virological
response.
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Table 3 Variables associated with NVR by univariate and multivariate analyses in patients with rs8099917 TT genotype

Variable Univariate analysis Multivariate analysis
VR (n=105) NVR (n=25) P-value OR (95% CI) P-yalue

Sex (% male) 56 (53) 5 (20) 0.003

Age (years), mean (SE) 56.1 (0.8) 61.7 (1.6) 0.001 1.142 (1.026-1.271) 0.015
Hemoglobin (g/dL), mean (SE) 14.6 (0.4) 13.1 (0.3) 0.005

Platelet count {/uL), mean (SE) 16.7 (0.6) 13.8 (1.0) 0.019

ALT (IU/L), mean (SE) 83.6 (6.3) 61.0 (7.9) 0.053

ALP (IU/L), mean (SE) 270.6 (13.6) 2859 (22.3)  0.206

¥GTP (IU/L), mean (SE) 66.9 (7.1) 49.2 (7.4) 0.473

Total cholesterol (mg/dL), mean (SE) 180.2 (3.6) 165.0 (7.6) 0.072

LDL cholesterol (mg/dL), mean (SE) 101.2 (2.9) 88.5 (5.2) 0.067

Fasting blood sugar (mg/dL), mean (SE) 108.4 (3.5) 140.0 (15.5) 0.127

AFP (ng/dL), mean (SE) 9.4 (1.2) 12.2 (3.6) 0.245

HCV RNA (log 1U), mean (SE) 6.2 (0.1) 6.2 (0.1) 0.948

s-aa 70 wild type (%) 57/83 (66) 13/20 (75) 0.752

s-aa 91 wild type (%) 55/83 (66) 15/20 (75) 0.452

ISDR mutation 0-1 point (%) 64/79 (81) 18/21 (86) 0.618

ATP, a-fetoprotein; ALP, alkaline phosphatase; ALT, alanine aminotransferase; Cl, confidence interval; v-GTP, y-glutamyl transpeptidase;
HCY, hepatitis C virus; ISDR, interferon sensitivity-determining region; LDIL, low-density lipoprotein; NVR, non-virological response;

OR, odds ratio; SE, standard error; VR, virological response.

(P=0.001), lower Hb levels (P=0.005) and lower
platelet counts (P = 0.019) were significantly associated
with NVR in patients with the 1s8099917 TT genotype.
Multivariate analysis showed that only older age was
independently associated with NVR in patients with the
1$8099917 TT genotype (predicted as VR) (OR= 1.142;
95% CI = 1.026-1.27; P=0.015).

Factors associated with VR in patients with
the rs8099917 TG or GG genotypes

Table 4 shows the factors associated with VR in patients
with the 1$8099917 TG or GG genotypes (predicted as
NVR) by univariate and multivariate analyses. Younger
age (P=0.005), lower y-GTP (P=0.009) and higher
LDL cholesterol levels (P=0.032) were significantly
associated with VR by univariate analysis. Multivariate
analysis showed that only younger age was indepen-
dently associated with VR in patients with the
188099917 TG or GG genotype (predicted as NVR)
{OR=0.926; 95% CI=0.867-0.990; P = 0.023).

Rate of VR depending on the rs8099917
genotype of each age group

We divided patients into four age groups and compared
VR rates by the differences in 138099917 genotype for
each group. The rate of VR decreased gradually in the
older age groups independent of genotype. In the less
than 49 years age group, the rate of VR in patients with

© 2012 The Japan Society of Hepatology

the 188099917 TT genotype was significantly higher than
that in patients with the rs8099917 TG + GG genotypes
(P =0.0002). Further, in the 50-59 and 60-69 years age
groups, the rates of VR in patients with the rs8099917
TT genotype were significantly higher than those
in patients with the 158099917 TG+ GG genotypes
(P < 0.0001, respectively). In the group that included
subjects aged older than 69 years, only 50% of patients
achieved VR even in those with the 188099917 TT geno-
type (predicted as VR). In contrast, 47.6% of patients
achieved VR, including those with the 1s8099917 TG
or GG genotypes (predicted as NVR} in the less than
49 years group (Fig. 2.

DISCUSSION

INGLE NUCLEOTIDE POLYMORPHISM array

analysis employing GWAS technology conducted by
our laboratory and others revealed the relationships
between SNP associated with the IL28B locus or present
within the coding sequences for IFN-A3, or the response
to PEG IFN/RBV therapy for CHC.™? Subsequent studies
have confirmed that the response to PEG IFN/RBV
therapy correlates with the SNP associated with
IL28B™* and indicates their value for predicting the
response to PEG IFN/RBV therapy. Unfortunately, these
predictions do not hold for some patients. In an attempt
to understand the reasons for this, in the present study,
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Table 4 Variables associated with VR by univariate and multivariate analyses in patients with 1$8099917 TG or GG genotypes

Variable Univariate analysis Multivariate analysis
VR (n=23) NVR (n=73) P-value OR (95% CI) P-value
Sex (% male) 9 (40%) 37 (51%)  0.333
Age (years), mean (SE) 53.2 (1.7) 58.8 (1.1) 0.005 0.926 (0.867-0.990) 0.023
Hemoglobin (g/dL), mean (SE) 13.6 (0.3) 13.9 (0.2) 0.44
Platelet count {(/pL), mean (SE) 17.6 {1.1) 15.5 (0.6) 0.059
ALT (IU/L), mean (SE) 85.5 (21.6) 78.9 (7.8) 0.767
ALP (IU/L), mean (SE) 2919 (28.6)  281.8 (13.0)  0.921
¥-GTP (IU/L), mean (SE) 62.2 (15.1) 80.4 (6.9) 0.009
Total cholesterol (mg/dL), mean (SE) 180.5 (6.2) 169.5 (3.7) 0.17
LDL cholesterol (mg/dL), mean (SE) 97.6 (6.9) 81.9 (3.6) 0.032
Fasting blood sugar (mg/dL), mean (SE) 98.1 (2.8) 106.3 (2.3) 0.084
AFP (ng/dL), mean (SE) 10.3 (3.4) 11.9 (1.8) 0.123
HCV RNA (log IU), mean (SE) 5.9 (0.1) 6.2 (0.1) 0.087
s-aa 70 wild type (%) 10/19 (53) 20/62 (32) 0.108
s-aa 91 wild type (%) 12/19 (63) 29/62 (47) 0.211
ISDR mutation 0-1 point (%) 15/17 (88) 55/64 (86) 0.806

AFPP, a-fetoprotein; ALP, alkaline phosphatase; ALT, alanine aminotransferase; CI, confidence interval; v-GTP, y-glutamyl transpeptidase;
HCV, hepatitis C virus; ISDR, interferon sensitivity-determining region; LDL, low-density lipoprotein; NVR, non-virological response;

OR, odds ratio; SE, standard error; VR, virological response.

we recruited a new set of patients for further analysis.
Here, we confirmed that IL28B polymorphism was the
most significant predictive factor for NVR with respect
to PEG IFN/RBV treatment. Moreover, 19% of patients
exhibiting the 158099917 TT genotype were NVR,

VR ratio

although they were predicted as VR. Twenty-four percent
of patients with the 158099917 TG or GG genotypes
were VR, although they were predicted as NVR. We were
able to determine by multivariate analysis that age was
the most likely factor responsible for the discordance

o8% P <0.0001

100 - oo
a0 - : ~ {40/45
80 -
70 -
60
50 -
40
30
20 -
10 -

-49 50-59
Figure 2 Virological responses (VR) to pegylated interferon and ribavirin therapy were compared between the patients with

158099917 TT and TG + GG in each generation group. (@) Total patients, (&) TT genotype (1s8099917), (&) TG + GG genotype
(rs8099917).

P < 0.0001
70%

60-69 70—~  (Years)
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between ILZ8RB genotype and patients’ response to viral
infection.

How does age influence the VR to PEG IFN/RBV
therapy? First, the lower rate of VR to PEG IEN/RBV
therapy in patients with CHC was atiributed to lower
compliance with the IFN or RBV dose.*** Because lower
compliance with PEG IFN or RBV therapy was expected
to be associated with a lower rate of VR in older patients,
we recruited patients who were administrated over 80%
of the prescribed dose of IFN/RBV. Therefore, lower
compliance can be discounted as a reason for reduced
response. Second, a more advanced stage of fibrosis
might have been present in the older group. Platelet
counts in patients with NVR were significantly lower
than those in patients with VR, and lower platelet counts
may be associated with advanced fibrosis.” Moreover,
advanced fibrosis is associated with lower rates of SVR to
IFN-based therapy.” Third, epigenetic factors such as
DNA methylation induced by aging may be involved in
the reduced efficacy of PEG IFN/RBV treatment in older
patients. DNA methylation near gene promoters is
lmown to turn off transcription or reduce it consider-
ably,” and advanced age is strongly associated with the
increased DNA methylation.” Therefore, DNA methyla-
tion may be increased near or in the IL28B promoter
as a function of age resulting in suppression of IL28B
transcription.

Lower LDL cholesterol levels were significantly asso-
ciated with NVR in patients with CHC. Moreover, LDL
cholesterol levels in patients with the rs8099917 IT
genotype were significantly higher than those in patients
with the TG + GG genotypes. The association between
LDL cholesterol and IL28B polymorphism as well as the
VR to PEG IFN/RBV has been reported.”® Higher pre-
treatment levels of LDL cholesterol have been shown to
predict increased response to standard PEG IFN/RBV
treatment for patients with CHC.% % Although the
mechanisms responsible for the association between
LDL cholesterol levels and the VR to PEG IFN/RBV are
unknown, the IL28B-1s8099917 TT responder genotype,
which may correlate with an increased likelihood of
treatment response and higher LDL cholesterol levels, is
assoctated with either lower IFN-A3 activity or reduced
expression of genes regulated by IFN-mediated signaling
pathways.

In conclusion, our studies provide compelling evi-
dence that patient age is most likely responsible for
incorrect predictions of VR to PEG IFN/RBV therapy in
Japanese CHC patients based on IL28B genotypes. Our
findings indicated that patients should be treated as
soon as they are diagnosed. It will be important to

© 2012 The Japan Society of Hepatology
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investigate the role of the epigenetic factors associated
with IL28B expression to develop more effective PEG
IFN/RBV-based therapies for patients with CHC.
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LecT-Hepa, a Glyco-Marker Derived from Multiple
Lectins, as a Predictor of Liver Fibrosis in
Chronic Hepatitis C Patients

Kiyoali Tto, Atsushi Kuno,* Yuzuru Ikehara,” Masaya Sugiyama,' Hiroaki Saito,' Yoshihiko Aoki,'
Teppei Matsui,' Masatoshi Imamura,' Masaaki Korenaga,' Kazumoto Murata," Naohiko Masaki,"
Yasuhito Tanaka,® Shuhei Hige,* Namiki Tzumi,” Masayuki Kurosaki,” Shuhei Nishiguchi,®
Michiie Sakamoto,” Masayoshi Kage,® Hisashi Narimatsu,” and Masashi Mizokami®

Assessment of liver fibrosis in patients with chronic hepatitis C (CHC) is critical for pre-
dicting disease progression and determining future antiviral therapy. LecT-Hepa, a new
glyco-marker derived from fibrosis-related glyco-alteration of serum alpha 1-acid glyco-
protein, was used to differentiate cirrhosis from chronic hepatitis in a single-center study,
Herein, we aimed to validate this new glyco-marker for estimating liver fibrosis in a multi-
center study. Overall, 183 CHC padents were recruited from 5 liver centers. The parame-
ters Aspergillus oryzae lectin (AOL) / Dature stramonium lectin (DSA) and Maackia
amurensis lectin (MAL)Y/DSA were measured using a bedside clinical chemistry analyzer in
order to calculate LecT-Hepa levels. The data were compared with those of seven other
noninvasive biochemical markers and tests (hyaluronic acid, tissue inhibitor of metallo-
proteases-1, platelet count, aspartate aminotransferase-to-platelet ratio index [APRI],
Forns index, Fib-4 index, and Zeng’s score) for assessing liver fibrosis using the receiver-
operating characteristic curve. LecT-Hepa correlated well with the fibrosis stage as deter-
mined by liver biopsy. The area under the curve (AUC), sensitivity, and specificity of LecT-
Hepa were 0.802, 59.6%, and 89.9%, respectively, for significant fibrosis; 0.882, 83.3%,
and 80.0%, respectively, for severe fibrosis; and 0.929, 84.6%, and 88.5%, respectively, for
cirrhosis. AUC scores of LecI-Hepa at each fibrosis stage were greater than those of the
seven aforementioned noninvasive tests and markers. Conclusion: The efficacy of LecT-
Hepa, a glyco-marker developed using glycoproteomics, for estimating liver fibrosis was
demonstrated in a multicenter study. LecT-Hepa given by a combination of the two glyco-
parameters is a reliable method for determining the fibrosis stage and is a potential substi-
tute for liver biopsy. (Heearorocy 2012;56:1448-1456)

ccurate staging of hepatic fibrosis in patients

for m’u?r years.” However, liver biopsy is invasive and
with chronic hepadtis C (CHC) is most im-

painful,™ with rare but potendally life-threatening

portant for predicting disease progression and
determining the need for initiating andviral therapy,
such as interferon (IFN) therapy.l’z Liver biopsy has
been considered the gold standard for fibrosis staging

complications.® In addition, this method may suffer
from sampling errors since only 1/50,000 of the organ
is examined.” Furthermore, inter- and intracbserver
discrepancies reaching levels of 10% to 20% have been

Abbreviations: 02-MG, aZ-marroglobulin: AFR alpha-fetoprotein; AGE alpha-1 acid gl}mpratam ALT, alanine aminotransferase; AOL, Aspergillus oryzac
lecting CHC, chronic heparitie C: DSA, Datura stamonium Jecting GGT, gamma-glh ferase; HA, /g):zfummc acid; HCC, hepatocellular carcinoma;
HCY, /szazitz: C vivus; IFN, interferon; MAL, Maackia amurensis lecting TIMPI, tissue inbibitors of meiall 1
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