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All patients (y = 108)

Patients with £0 or #1 (n =31)

Patients with £2 ( = 32)

Patients with #3 or f4 (4 = 45)

Spearman'srank -~ Multiple regression analysis  Spearman's rank Multiple regression - Spearman's rank - Multiple regression Spearman's rank Multiple regression
~ . correlation test correlation test analysis correlation test analysis correlation test analysis

P P value B Pvalue P P value B Pvalue  p P value B P value P P value ¥ P value
Age (yr) NS NS NS NS
Gender (female/ male)* NS NS NS NS
BMI - NS : -0.608 0.0003 -0.033 0.0001 NS NS
Fibrosis stage : 0.732 <0.0001 0.187 0.0001 NS 0.505 0.0004 0.292 0.0044
Inflammatory grade 0612 <0.0001 - NS NS NS NS
Steatosis grade NS NS NS NS
AST (IU/L) 0430 <0.0001 NS NS NS NS
ALT(TU/L) 0318 0.0008 NS 0343 0.0593 NS NS NS
y-GTP (IU/L) 0.407 <0.0001 NS 0.340 0.0614 NS 0.544 0.0013 0.005 0.0012 NS
Platelet count (» 10%/ pL) 0441 <0.0001 NS NS NS -0.425 0.0036 NS
Prothrombin time (INR) 0:344 0.0003 NS NS NS 0.390 0.0080 NS
Albumin (g/dL) 0347 0.0002 NS NS NS 0.459 0.0015 NS
‘Total cholestérol (mg/mL) -0.337" 0.0004 NS NS NS NS
y-globulin (g/dL) 0.252 0.0087 - NS NS 0344 0.0581 NS NS
Hyaluronic acid (ng/mL) . 0576 . <0.0001 8.00E-4 0.0039 NS NS 0.519 0.0003 0.001 0.0025
HCV genotype (1/2)' S 0.0728 NS NS NS NS
HCV RNA (logIU/mL) " NS NS NS NS
Fibrosis area (%) 0.656 <0.0001 NS NS NS 0.296 0.0481 NS
R 0.707 0.645 0.546 0.634
Adjusted R 0.490 0.396 0.275 0.373
F 51.800 20.700 12,700 14.100
Pvalue <0.0001 0.0001 0.0012 <0.0001

'Difference of frequency of gender or genotype was assessed by Mann-Whitney U test. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; y-GTP: y-glutamyltranspeptidase.

value for FF = 1 and that for I = 2 are the same. However, Sporea ez aP reported that the cutoff value is 1.19 m/s for F 2 1,133 m/s for F = 2,143 m/s for ' 2 3, and 1.55
m/s for F4 Rizzo et ol reported that the cutoff value is 1.3 m/s for F =2 2,1.7m/s for F 2 3 and 2.0 m/s for F4™, Thus, discrepancies are apparent among the cutoff
values reported in different studies. The discrepancies are probably attributed to the difference in the population studied. Further studies should be conducted to establish stan-
dard ARFI cutoff values for staging fibrosis.

In the present study, AST, ALT and inflammatory grade were correlated with ARFI in the univariate analysis that included all patients, but were not selected as factors inde-
pendently correlating with ARFI in the multiple regression analysis. In addition, inflammatory factors did not correlate with ARFI when patients with different fibrosis stages
were analyzed separately. These results suggest that inflammatory activity does not affect ARFI in patients with chronic hepatitis C. Rizzo er al*? also reported that ARFT is
not associated with ALT, BMI, Metavir grade, or liver steatosis, whereas TE is significantly correlated with ALT™, Bota er ﬂl[ll a reported that discordance of at least two fibro-
sis stages between ARFI and histologic assessment were associated with female sex, interquartile range interval IQR) = 30%, high AST and high ALT in univariate analysis,
while, in multivariate analysis, the female gender and IQR = 30% (P = 0.004) were associated with the discordances. In contrast, Yoon ¢z ™ reported that the optimum ARFI
cutoff values are 1.13 m/s for F 2 2 and 1.98 m/s for F4, whereas these values decreased to 1.09 m/s for F = 2 and 1.81 m/s for F4 when patients with normal ALT levels
were selected. Chen ez 2/ reported that ALT, ActiTest A score, Metavir activity (A) grade, Metavir F stage, BMI, and platelet count are independently associated with ARFI
and suggested that a 100 IU/L increase in serum ALT levels augmented ARFI by approximately 0.155 m/s. In the present study, only 25 patients had ALT levels of 100 IU/L
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or higher. The low ALT levels among the patients studied
may be a reason why ALT was not correlated with ARFL

A muliiple linear regression analysis in our previous
study on TE selected fibrosis area, ALT levels, y-GTP
levels, prothrombin time, and hyaluronic acid levels as
factors correlating with TE®". Many studies on TE have
reported that LSM 1s affected by ALT levels. Francuells ez
alg ¥ reported that TE fibrosis staging is overestimated by
necroinflammatory activity and steatosis. Coco e 2/ found
that LSM 15 higher in patients with an elevated ALT than
m those with either spontaneous biochemical remission
or after antiviral therapy. Thus, it is probable that ALT
or inflammatory activity affects TE. However, it is still
unclear whether they also affect ARFIL Further studies
are needed to clarify factors that affect ARFI other than
fibrosis stage.

ARFI was significantly correlated with BMI i the
31 patients with stage FO or F1; the higher the BMI, the
lower the ARFI. However, ARFI was not associated with
steatosts grade. Motosugi ef al*” reported that fat deposi-
tion in the liver does not affect ARFIL Thus, the negative
correlation between BMI and ARFI could not be at-
tributed to steatosis, which accompanies higher BMIPY.
Actually, BMI and steatosis grade were not correlated in
patients with stage [0 or F1 in the present study (data
not shown). The mechanism of the association between
higher BMI and lower ARFI is unclear. Because a higher
BMI s associated with lower ARFI, and may cause an
underestimation of fibrosis staging, careful attention
should be paid to BMI during ARFI staging of fibrosis in
patients with stage I'0 or F1 disease.

ARFI significantly correlated with y-GTP levels i
patients with 2 and with fibrosis stage and hyaluronic
acid levels in patients with stage F3 or F4. y-GT pi
and hyaluronic acid™*? levels have been regarded as the
most informative fibrosis markers. Thus, it is reasonable
that y-GTP and hyaluronic acid levels independently cor-
related with ARFT.

Isgro et af” showed that the collagen proportional
area has a better relationship with TE and with hepatic
venous pressute gradient compared with Ishak stage. In
the present study, fibrosis area was correlated significantly
with fibrosis stage, but only fibrosis stage and hyaluronic
acid levels were selected as factors independently cor-
relating with ARFI. Our previous study demonstrated
a better correlation of TE with fibrosis stage than with
fibrosis area in patients with chronic hepatitis % The
Metavir stages represent categories of increasing fibrosis
severity based on a combination of location and quantity
of scarring as well as whether the fibrous tissue forms
septa, bridges, or nodules. Fibrosis area represents only
the quantity of fibrosis in liver tissues. Our results indi-
cate that not only the quantity of fibrosis but also other
histological factors such as patterns of fibrosis also affect
ARFL

The present study demonstrated that ARFI correlated
with fibrosis stage but was not associated with inflamma-
tion. BMI negatively correlated with ARFI m the patients
with stage FO or F1. v-GTP and hyaluronic acid levels
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were positively correlated in those with stage F2 and in
those with [F3 or 4, respectively. Thus, careful attention
should be paid to BMI, y-GTP levels, and hyaluronic acid
levels when estimating fibrosis stage by ARFL. Fibrosis
stage showed a better correlation with ARFI than fibrosis
are, indicating that not only the quantity of fibrosis but
also other factors such as patterns of fibrosis also affect
ARFL Since the number of the patients studied is small,
further studies are needed to confirm the conclusion of
the present study.
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Background

Most stuclies reported that liver stiffness measurement by Fibroscan was affect-
ed by inflammation. There have been both of the reports which demonstrated
the correlation of inflammation and acoustic radiation force impulse (ARFI)
and those which denied their correlation. The present study confirmed findings
reported previously that ARFI correlates with fibrosis stage, and demonstrated
that aspartate aminotransferase, alanine aminotransferase and inflammatory
grade did not independently correlate with ARFI in the multiple regression
analysis. The present study also demonstrated the correlation of body mass
index (BMI) and ARF for the first time.

Innovations and breakthroughs

The new findings of this study are the correlation of BMI and ARFI, and the de-
nial of the correlation between ARF| and inflammation.

Applications

The results showed that ARFI correlated significantly with liver fibrosis stage
and hyaluronic acid in all patients. ARFI correlated significantly with BMI in
fibrosis stage FO-1, with y-glutamyltranspeptidase (GTP) in F2, and with fibrosis
stage and hyaluronic acid in F3-4. In conclusion, ARFI correlated with fibrosis
stage and hyaluronic acid but not with inflammation. ARF| was affected by BMI,
v-GTP, and hyaluronic acid in each fibrosis stage.

Peer review

The authors reported the utilities of ARFI elastography for evaluation of hepatic
fibrosis in patients with chronic hepatitis C. This paper looks very important and
has a novelty in this study field.
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Interleukin 28B polymorphism predicts interferon plus
ribavirin treatment outcome in patients with hepatitis C
virus-related liver cirrhosis: A multicenter retrospective
study in Japan
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Aim: This study evaluated the efficacy of interferon plus
ribavirin and examined whether interleukin 28B (IL28B) poly-
morphism influenced treatment outcome in Japanese patients
with hepatitis C virus (HCV)-related liver cirrhosis (LC).

Methods: Fourteen collaborating centers provided details
of 261 patients with HCV-related LC undergoing treatment
with interferon plus ribavirin. Univariate and multivariate
analyses were used to establish which factors predicted treat-
ment outcome.

Results: Eighty-four patients (32.2%) achieved a sustained
virological response (SVR). SVR rates were 21.6% (41/190) in
patients with HCV genotype 1 with high viral load (G1H) and
60.6% (43/71) in patients with non-G1H. In patients with non-
G1H, treatment outcome was effective irrespective of IL28B
polymorphism. In those with G1H, SVR was achieved in 27.1%
of patients with the IL28B rs8099917 TT allele compared with
8.8% of those with the TG/GG alleles (P = 0.004). In patients

with G1H having TT allele, treatments longer than 48 weeks
achieved significantly higher SVR rates than treatments less
than 48 weeks (34.6% vs 16.4%, P = 0.042). In patients with
G1H having TG/GG alleles, treatments longer than 72 weeks
achieved significantly higher SVR rates than treatments less
than 72 weeks (37.5% vs 4.1%, P = 0.010).

Conclusion: Interferon plus ribavirin treatment in Japanese
patients with non-G1H HCV-related LC was more effective
than those with G1H and not influenced by IL28B polymor-
phism. In those with G1H, IL28B polymorphism may predict
SVR and guide treatment duration: SVR rates were higher in
those with the TT allele treated for more than 48 weeks and
those with the TG/GG alleles treated for more than 72 weeks.

Key words: cirrhosis, hepatitis C virus, interferon,
interleukin 28B, ribavirin
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INTRODUCTION

HRONIC HEPATITIS C virus (HCV) infection is a
leading cause of liver cirrhosis worldwide.’ Patients
with HCV-related liver cirrhosis (LC) are at increased
risk of hepatic decompensation and hepatocellular
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carcinoma (HCC).>* The therapeutic goal in these
patients should be the prevention of liver-related mor-
tality. A randomized trial conducted in Japan was the
first to suggest that interferon (IFN) may reduce the risk
of HCC in patients with HCV-related LC.® Recent studies
have shown that patients with HCV-related LC who
achieved a sustained virological response (SVR) with
antiviral therapy had a significant reduction in liver-
related mortality.*” However, patients with HCV-related
LC show a lower SVR rate than non-cirrhotic patients, as
well as a reduced tolerance to the therapy.®” A previous
meta-analysis revealed that the overall SVR rate in
patients with cirthosis was 33.3%, and was significantly
higher in patients with HCV genotypes 2 and 3 (55.4%)
than in those with HCV genotypes 1 and 4 (21.7%)."°

Genome-wide association studies have recently
shown that single nucleotide polymorphisms (SNP)
near the interleukin 28B (IL28B) region (rs8099917,
rs12979860) are the most powerful predictors of SVR
to pegylated (PEG) IFN plus ribavirin in patients with
HCV genotype 1 infection.’’*'* However, it is not clear
whether IL28B polymorphism can be used to predict the
virological response to treatment of HCV-related LC.
This study evaluated the efficacy of IFN plus ribavirin,
and the association between IL28B polymorphism and
the treatment efficacy in Japanese patients with HCV-
related LC.

METHODS

HIS WAS A multicenter retrospective study of

patients with HCV-related LC who had received
treatment with IFN plus ribavirin in 14 hospitals in
Japan.

Patient selection

Data were collected from 290 patients with HCV-related
LC receiving treatment with IFN plus ribavirin in 14
academic and community hospitals. All patients had
compensated HCV-related LC with clinical or histologi-
cal data available. The diagnosis of cirrhosis met at least
one of the following criteria: liver biopsy specimens
with cirthosis, diffuse formation of the nodules on the
liver surface in peritoneoscopy, over 12.5 kPa in liver
stiffness values on transient elastography, signs of portal
hypertension on ultrasound scan (splenomegaly, portal
vein enlargement, re-permeabilization of the umbilical
vein, or presence of portal-systemic shunts), presence
of esophageal varices on endoscopy or positive
values using the following discriminant by Ikeda
and colleagues: z=0.124 X (y-globulin [%]) + 0.001 x
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(hyaluronate) (ug L) — 0.075 x (platelet count
[x10* counts/mm?’]) — 0.413 x sex (male, 1; female,
2) ~2.005."*7'¢ Principal investigators in 14 hospitals
identified eligible patients and entered data in a pre-
defined database.

Combination therapy

Of the 290 patients identified, 29 were not genotyped
for IL28B SNP, thus the data of 261 patients were ana-
lyzed. A total of 190 patients were infected with HCV
genotype 1 with high viral load (>100 KIU/mL) (G1H)
(72.8%) and the remaining 71 (27.2%) were classified
as non-G1H. Twenty-two patients were HCV genotype 1
with low viral load, 46 were genotype 2a or 2b, and
three were of unknown genotype. Two hundred and
twenty-four (85.8%) patients were treated with PEG
[FN-0-2b (1.5-1.0 pg/kg bodyweight per week), 20
(7.7%) patients were treated with PEG IFN-0-2a (45—
180 ug/week) and the remaining 17 (6.5%) patients
were treated with IFN-¢-2b or IEN-f. IFN-¢-2b and
IFN-B were administrated at a median dose of 6 million
units each day (seven times per week for the initial 2 or
4 weeks, followed by three times per week thereafter).
All patients also received oral ribavirin (600-1000 mg/
day). Median treatment duration was 48 and 28 weeks
in G1H and non-G1H, respectively. The individual
attending physician determined the treatment regimes
and their duration.

Virological response during therapy
and definitions

The efficacy end-point was SVR, defined as undetectable
serum HCV RNA 24 weeks after treatment. Relapse was
defined as undetectable serum HCV RNA at the last
treatment visit but detectable serum HCV RNA again at
the last follow-up visit. Breakthrough was defined as
reappearance of serum HCV RNA during treatment. A
non-responder was- defined as serum HCV RNA never
undetectable during treatment. A rapid virological
response (RVR) was defined as undetectable serum HCV
RNA at treatment week 4, and a complete early virologi-
cal response {cEVR) was defined as undetectable serum
HCV RNA at treatment week 12. A late virological
response (LVR)} was defined as detectable serum HCV
RNA at 12 weeks that became undetectable within 36
weeks of the start of treatment.

Determination of IL28B genotype

Interleukin 28B (rs8099917) was genotyped in each of
the 14 hospitals by Invader assay, TagMan assay or by
direct sequencing, as previously described.'”®
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Statistical analysis

Results were analyzed on the intention-to-treat prin-
ciple. Mean differences were tested using Student's t-test.
The difference in the frequency distribution was ana-
lyzed with Fisher's exact test. Univariate and multivari-
ate logistic regression analyses were used to identify
factors independently associated with SVR. The odds
ratios (OR) and 95% confidence intervals (95% CI)
were also calculated. The parameters that achieved sta-
tistical significance on univariate analysis were entered
into multivariate logistic regression analysis (o identify
significant independent factors. Data were analyzed
with JMP version 9.0 for Macintosh (SAS Institute, Cary,
NC, USA). All statistical analyses were two sided, and
P <0.05 was considered significant.

RESULTS

FTHE 261 patients included in our analysis, 84

patients (32.2%) achieved SVR (Fig. 1). The rate
of relapse and breakthrough was 24.9% and the
non-responder rate was 33.3%. There were 25 patients
(9.6%) who required early discontinuation of treatment
because of adverse events. Baseline demographic and
clinical features are summarized in Table 1. The age of
the patients was 60.7 £ 8.9 years and 50.6% were male.
Of the patients studied, 125 patients (47.9%) had been
treated with IFN previously, and 75 (28.7%) had not
responded to previous treatment. One hundred and six
patients (40.6%) had been treated for HCC before.
There were 85 patients with esophageal varices (32.6%).

IL28B genotype and treatment outcome in cirrthosis 985

There were 190 patients with G1H and 133 (70%) of
these had the TT allele at 1L28B rs8099917. There were
71 patients in the non-G1H group, 51 (71.8%) of whom
were found to have the TT allele at IL28B 1$8099917.

Virological response rates in patients with
G1H and non-G1H HCV-related LC

The SVR rates were 21.6% (41/190) in patients with
G1H and 60.6% (43/71) in patients with non-G1H
{Table 2). There were no statistically significant differ-
ences between the G1H and non-G1H groups with
regard to dose reduction rates of IFN or ribavirin. Dose
reduction of IFN was required in 51.3% of patients
and dose reduction of ribavirin in 53.6% of patients.
Treatment duration in patients in the G1H group was
significantly longer than those in the non-G1H group
(P=0.010).

Association between IL28B rs8099917
genotype and treatment response

Sustained virological response was achieved in 37.0% of
patients with the rs8099917 TT allele and 20.8% in
those with the TG or GG allele. Virological responses,
including SVR, relapse and breakthrough, in patients
with the 1$8099917 TT allele were significantly
higher than in those with rs8099917 TG or GG allele
(P=0.013 and 0.012, respectively; Table 3). The pro-
portion of non-responders among patients with the
188099917 TG or GG allele was significantly higher than
in those with the TT allele (P=0.002). There was no

No. of patients

N=290

No. of patients who were not measured
for IL28B polymorphism
N=29

No. of patients

N=261

Figure 1 Flowchart showing the char-

acteristics of the study cohort. IL28B,

interleukin 28B; SVR, sustained viro- N=84

32.2%

SVR Relapse and breakthrough|| Non-responder
N=65
24.9%

Treatment discontinuation
N=87 N=25
33.3% 9.6%

logical response.
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Table 1 Summary of demographic and baseline characteristics (n=261)

G1H, n=190 Other than G1H, n=71 All patients, n =261
Sex (M: F) 95:95 37:34 132:129
Age (years) 60.5+9.3 61.2%7.8 60.7 £8.9
BMI (kg/m?) 23.8+35 23.4+3.2 237 +34
IFN treatment history 91 (47.9%) 34 (47.9%) 125 (47.9%)
HCC treatment history 75 (39.5%) 31 (43.7%) 106 (40.6%)
Presence of EV 60'(31.6%) 25 (35.2%) 85 (32.6%)
Total bilirubin (mg/dl) 1.1£09 1.1+£1.4 1.1£1.2
AST (IU/L) 79.1+44.2 75.8£57.7 799 £52.7
ALT (I1U/L) 82.4%56.4 81.9 £75.4 83.3 +66.2
GGT (IU/L) 83.8+107.8 87.0+£140.1 84.6£115.8
Albumin (g/dL) 3.7+05 3.8+0.4 3.7x0.5
Prothrombin (%) 86.2+t14.4 83.7+16.7 85.5+15.1
WBC (/uL) 4407 £ 1592 4190+ 1930 4348 £1667
Hemoglobin (g/dL) 13.2+1.8 13.1+£1.8 13.1+1.8
Platelets (10*/mm?) 11.8+6.7 11.8+6.3 11.8 £6.6
AFP (ng/mlL) 48.9 £224.7 24.0£293 454 +193.9
DCP (mAU/mL) 66.8+3723 155.3+6204 92.4 +450.8
IL28B (IT: TG + GG) 133:57 51:20 184:77

All values are expressed as mean * standard deviation.

AFP, o-fetoprotein; ALT, alanine transaminase; AST, aspartate aminotransferase; BMI, body mass index; DCP, des-y-carboxy
prothrombin; EV, esophageal varices; G1H, genotype 1 with high viral load; GGT, y-glutamyltransferase; HCC, hepatocellular
carcinoma; IFN, interferon; 1L28B, interleukin 28B rs8099917 genotype; WBC, white blood cell.

significant association between the IL28B genotype and (5/57) of those with the TG or GG allele (Table 4).
the incidence of adverse events. There was no statistically significant difference between

Among patients in the G1H group, SVR was achieved IL28B genotype and viral response in patients with
in 27.1% (36/133) of those with the TT allele and 8.8% non-G1H.

Table 2 Summary of treatment and sustained virological response rates (n=261)

G1H, n=190 Other than G1H, n=71 All patients, n =261
Dose reduction of IFN n=98 (51.6%) n=36 (50.7%) n=134 (51.3%)
Dose reduction of RBV n=107 (56.3%) n=33 (46.5%) n =140 (53.6%)
Treatment duration (weeks)
Mean * SD 453 +£21.6 37.7+19.6 4321214
Median 48 28 48
SVR n=41(21.6%) n=43 (60.6%) n=84 (32.2%)

G1H, genotype 1 with high viral load; IFN, interferon; RBV, ribavirin; SD, standard deviation; SVR, sustained virological response.

Table 3 Association between IL28B 158099917 polymorphism and treatment response in 261 hepatitis C virus-related liver
cirrhotic patients

1L28B TT (n=184) TG + GG (n=77) P-value
SVR 68 (37.0%) 16 (20.8%) 0.013
Relapse and breakthrough 54 (29.3%) 11 (14.3%) 0.012
Non-responder 44 (23.9%) 43 (55.8%) 0.002
Discontinuation 18 (9.8%) 7 (9.1%) 1.000

1L28B, interleukin 28B rs8099917 genotype; SVR, sustained virological response.
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Table 4 Sustained virological response associated between IL28B rs8099917 polymorphism and G1H in hepatitis C virus-related

liver cirrhosis patients

1L28B TT (n=184) TG+ GG (n=77) P-value
G1H 36/133 (27.1%) 5/57 (8.8%) 0.004
Other than G1H 32/51 (62.7%) 11/20 (55.0%) 0.596

G1H, genotype 1 with high viral load; 1L28B, interleukin 288 158099917 polymorphism.

Predictive factors associated with SVR
Differences in the characteristics of patients with SVR
and those in whom SVR was not achieved are summa-
rized in Table 5. Neither age, sex, alanine transaminase,
aspartate aminotransferase, prothrombin activity,
hemoglobin nor platelet counts appeared to signifi-
cantly influence the chance of achieving SVR. The
patients who achieved SVR had a lower body mass
index, higher white blood cell count and higher serum
albumin than those who did not, and were more likely
to have non-G1H and the 1T allele of [L28B rs8099917.
Multivariate analysis identified that possession of the
IL28B 158099917 1T allele (OR=2.85; 95% CI, 1.01-
9.15; P=0.047) and non-G1H (OR=6.49; 95% CI,
1.77-26.43; P=0.005) as significant determinants of
SVR.

Treatment duration and efficacy in patients
with G1H

Of the patients with G1H, 79 (41.6%) received less than
48 weeks of treatment. The number receiving 48-52
weeks, 53-72 weeks, over 72 weeks and unknown dura-
tion of treatment were 54 (28.4%), 41 (21.6%), 14
(7.4%) and two (1.1%), respectively. The median dura-
tion of treatment in patients who achieved RVR and
cEVR was 48 weeks, but was significantly longer (66
weeks) in those with an LVR (P <0.001). Table 6 shows
the SVR rates of those with different 11.28B genotypes

and on-treatment viral response. The SVR rate in
patients who achieved LVR was significantly lower than
those who achieved RVR and ¢EVR (P =0.002). Of the
patients with G1H found to have the IL28B TG or GG
genotype, none achieved RVR and only two achieved
cEVR.

Predictors of SVR in patients with G1H and
the TT allele

Patients with G1H and the TT allele who achieved SVR
had higher platelet counts, higher serum albumin and
had undergone over 48 weeks of treatment. Multivariate
analysis identified platelet count (OR =1.08; 95% CI,
1.01-1.18; P=0.047), serum albumin (OR=2.78;
95% CI, 1.14-7.42; P=0.031) and over 48 weeks of
treatment duration (OR=2.53; 95% CI, 1.07-6.49;
P=0.042) as significant determinants of SVR (Table 7).

Predictors of SVR in patients with G1H and
the TG or GG allele

Patients who had G1H and the TG or GG allele who
achieved SVR had a higher total dose of ribavirin
(P=0.011) and more than 72 weeks of treatment dura-
tion (P=0.010).

Treatment tolerability and adverse events

Table 8 illustrates details of the patients who experi-
enced adverse events higher than grade 2. There were

Table 5 Factors associated with sustained virological response in hepatitis C virus-related liver cirrhosis patients

Factors SVR (+), (n=84) SVR (=), (n=177) P-value Multivariate analyses

Odds ratio 95% CI P-value
BMI (kg/m?) 229%3.5 24.0+3.3 0.019
WBC (/uL) 4727 +2096 4168+ 1376 0.013
Albumin (g/dL) 3.83£0.48 3.68+0.46 0.018
Other than G1H n=43 (51.2%) n=28 (15.8%) <0.001 6.49 1.77-26.43 0.005
IL28B TT n=068 (81.0%) n=116 (65.5%) 0.012 2.85 1.01-9.15 0.047

P-values were obtained by logistic regression model.
BMI, body mass index; ClI, confidence interval; G1H, genotype 1 with high viral load; 11.28B, interleukin 28B 58099917 polymorphism;
SVR, sustained virological response; WBC, white blood cell.
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Table 6 Sustained viral response rates between IL28B geno-
type and on-treatment viral response in the patients with G1H

Hepatology Research 2014; 44: 983-992

Table 8 Adverse events higher than grade 2

No. of

IL28B TT [L28B TG/GG All patients patients (%)
RVR 7/7 0/0 7/7 Anernia 63 (24.1%)
100% 0% 100% Thrombocytopenia 31 (11.9%)
cEVR 15/26 1/2 16/28 Leukopenia 19 (7.3%)
57.7% 50% 57.1% Rash and itching 17 {6.5%)
LVR 14/44 4/11 18/55 Fatigue and general malaise 15 (5.7%)
31.8% 36.4% 32.7% Gastrointestinal disorders 5(1.9%)
cEVR, complete early virological response (defined as serum gepressmn . > (1'92@)
HCV RNA negative at treatment week 12); G1H, genotype 1 with eve_lopment- of hepatocellular carcinoma 3 (1.1%)
g genotyp o
high viral load; HCV, hepatitis C virus; IL28B, interleukin 288 R.esplratory dlSOI‘dQ.IS 3 (1.1%)
158099917; LVR, late virological response (defined as serum HCV Liver decompensation 2 (0.8%)
RNA detectable at 12 weeks and undetectable at 36 weeks after Malignant neoplasm 2(0.8%)
the start of treatment); RVR, rapid virological response (defined Interstitial pneumonia 2 (0.8%)
as serum HCV RNA negative at treatment week 4). Cerebral hemorrhage 1 (0.4%)
Cerebral infarction 1(0.4%)
Cholangitis 1 (0.4%)
two cases of liver decompensation, two cases of intersti- R?tmal hemorthage . 1(0.4%)
tial pneumonia, one case of cerebral hemorrhage and Diabetes decompensation ! (0.4%)
. Palpitation 1 (0.4%)

one case of cerebral infarction. The cause of death in two
patients was decompensation of LC. In one patient,
treatment was stopped after 4 weeks, and in another,
treatmment was stopped after 32 weeks because of hepatic
failure. The IFN dose was reduced in 134 patients
(51.3%), and the ribavirin dose was reduced in 140
patients (53.6%) and discontinued in 60 patients
(23.0%). Among patients who had treatment discontin-
ued, 27 patients (10.3%) had treatment withdrawn
because of no virological response and 33 patients
(12.6%) because of severe adverse events. In patients in
whom treatment was discontinued, three patients had
SVR and five had a relapse.

IL28B alleles predicting SVR in G1H group

The influence of IL28B 1358099917 genotype on SVR
in G1H is shown in Figure 2. Overall, there were 84
patients (32.2%) who achieved SVR with IFN plus
ribavirin in HCV-related LC. The SVR was 60.6% in those
with non-G1H, and was not significantly influenced by

IL28B rs8099917 genotype (the SVR in TT patients was
62.7% compared with 55.0% in TG or GG patients). In
contrast, in patients with G1H, the SVR of patients with
IL28B 158099917 genotype TT was significantly higher
than those with 158099917 TG or GG (27.1% vs 8.8%,
P=0.004). In patients with G1H and IL28B TT, the SVR
of those treated for over 48 weeks was significantly
higher than those treated for less than 48 weeks (34.6%
vs 16.4%, P=0.042). In patients with G1H and IL28B
TG/GG, the SVR of those treated for over 72 weeks was
significantly higher than those treated for less than 72
weeks (37.5% vs 4.1%, P=0.010).

DISCUSSION

E FOUND THAT in Japanese patients with G1H
HCV-related LC, the likelihood of achieving SVR
with IFN plus ribavirin combination therapy was influ-

Table 7 Factors associated with sustained virological response in the patients with G1H and TT allele of IL28B 1s8099917 (n = 133)

Factors SVR (+) (n=36) SVR (=) (n=97)  P-value Multivariate analyses
Oddsratio  95% CI P-value
Platelets (10*/mm?) 145+11.5 10.6 % 4.2 0.024 1.08 1.01-1.18 0.047
Albumin (g/dL) 3.92+£0.50 3.69 +£0.46 0.018 2.78 1.14-7.42 0.031
Treatment duration, over 48 weeks  n=27 (75%) n=51 (52.6%) 1.07-6.49  0.042

0.023 2.53

P-values were obtained by logistic regression model.

CI, confidence interval; G1H, genotype 1 with high viral load; IL28B, interleukin 28B; SVR, sustained virological response.
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HCV-related liver cirrhosis
SVR =32.2%
(84/261)

T

— T~

HCV genotype 1 with high viral load Yes No
SVR =21.6% SVR = 60.6%
(41/190) (43/71)
/\\
pd ~

1L28B rs8099917 genotype T TG and GG

SVR =27.1% SVR = 8.8%

(36/133) (5/57)

Treatment duration

/ //\\\

///\\\

Over 48 weeks
SVR = 34.6%
(27/78)

Under 48 weeks
SVR = 16.4%
(9/55)

Over 72 weeks
SVR = 37.5%
(3/8)

Under 72 weeks
SVR=4.1%
(2/49)

Figure 2 SVR in HCV-related liver cirrhosis patients treated with interferon plus ribavirin. In patients with G1H and the IL28B TT
allele, the SVR rate of those who were treated for over 48 weeks was significantly higher than those treated for less than 48 weeks
(P=0.042). In patients with G1H and IL28B TG/GG, the SVR rate of patients treated for over 72 weeks was significantly higher than
those treated for less than 72 weeks (P =0.010). G1H, genotype 1 with high viral load; HCV, hepatitis C virus ; IL28B, interleukin

28B 188099917; SVR, sustained virological response.

enced by a polymorphism at IL28B 158099917. In con-
trast, SVR rates in non-G1H were higher than those in
G1H, irrespective of [1.28B genotype. This is the first
report to demonstrate that an IL28B polymorphism can
influence SVR rate in patients treated with IFN plus
ribavirin combination therapy for G1H HCV-related LC.
These results suggest that HCV genotypes, viral load and
11.28B polymorphism should be taken into when deter-
mining antiviral therapy for HCV-related LC. In patients
with HCV-related LC, IL28B genotyping may be a useful
tool to determine the best antiviral therapy.

Recently, host genetic variation near the IL28B on
chromosome 19, which encodes IFN-A-3, have been
shown to be associated with SVR to PEG IFN plus
ribavirin in patients infected with HCV genotype 1.1'-1
Although some investigators have shown that IL28B

polymorphisms are associated with a favorable response
to treatment in patients with non-1 genotype infec-
tion, the association between the variants in IL28B
and SVR in non-1 genotype-infected patients remains
controversial.’®* IL28B polymorphisms are also a
strong predictive factor for spontaneous HCV clear-
ance.”*? However, the precise mechanism associated
with the action of IL28B polymorphisms has not been
fully elucidated.

Pegylated IEN plus ribavirin combination therapy has
become the standard of care treatment for chronic HCV
infection. The SVR rates range 42-46% in patients with
HCV genotype 1 or 4 infection and 76-82% in patients
with HCV genotype 2 or 3 infection, respectively.”5%
However, in patients with HCV-related LC the SVR rate
is even lower than in non-LC patients, reflecting reduced

© 2013 The Japan Society of Hepatology
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tolerance to the therapy.®'® Although patients with
HCV-related LC are difficult to treat, patients who
achieved SVR showed a lower rate of liver-related
adverse outcomes and improved survival.*'® Moreover,
a randomized controlled trial showed that patients with
HCV-related LC who received long-term PEG IEN treat-
ment had a lower risk of HCC than controls.?® Thus, IFN
treatment for HCV-related LC is an effective means
of preventing HCC, irrespective of whether SVR is
achieved. In this study, the SVR was very low in patients
with G1H and the TG or GG allele. Therefore, for these
patients, long-term administration of maintenance IEN
should be considered to reduce the risk of developing of
HCC even if SVR is unlikely to be achieved.

Patients with advanced liver disease have a higher rate
of adverse events when taking IFN and ribavirin combi-
nation therapy than patients with mild disease. Adverse
events, such as neutropenia, thrombocytopenia and
anemia, often require dose reduction of IFN or ribavirin.
Previous studies have demonstrated that in patients
with HCV-related LC, the rate of dose reductions in
IFN and ribavirn range 6.9-20.6% and 16.7-27.1%,
respectively.’’** In our study, IFN and ribavirin dose
reductions were needed in 51.3% and 53.6% of
patients, respectively. These are higher than those
reported in other studies, but the discontinuation rate
was slightly lower (12.6%).** Many patients required
reductions in the doses of IFN and/or ribavirin early in
the treatment period because of adverse events, but ulti-
mately were able to tolerate long-term administration. It
might be safer to start low-dose antiviral therapy with
IFN plus ribavirin in HCV-related LC and titrating the
dose upward as tolerated with the aim of long-term
treatment, rather than beginning with the full dose
and risking adverse events that would curtail antiviral
therapy.

In patients infected with HCV genotype 1, previous
studies have demonstrated that SVR rates of late viro-
logical responders (HCV RNA detectable at 12 weeks
and undetectable at 24 weeks after the start of treat-
ment) could be improved when treatment was extended
to 72 weeks, compared with the standard treatment
duration of 48 weeks, largely as a result of reducing
post-treatment relapse rates.****” In this study, the SVR
rate in patients who had an LVR was significantly lower
than those who achieved RVR or cEVR. However, the
duration of treatment in the patients with a LVR was
significantly longer than those who achieved cEVR or
RVR. Individual physicians determined the duration of
treatment based on the time at which serum HCV RNA
became undetectable, accounting for the improved SVR

© 2013 The Japan Society of Hepatology
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rates in those receiving extended courses. Nevertheless,
the safety and effectiveness of more than 48 weeks of
antiviral therapy in patients with HCV-related LC has
not been examined. We found that patients with the
IL28B 158099917 genotype TT, treatrnent of more than
48 weeks achieved a higher SVR rate than treatment of
less than 48 weeks, and in those with the TG or GG
alleles SVR rates were greater in those who received
more than 72 weeks of treatment. The response to treat-
ment is a very important guide of treatment duration in
HCV-related LC. Further prospective studies using larger
numbers of patients matched for race, HCV genotype,
viral Joad and treatment durations would be required to
explore the relationships between IL28B polymorphism
and the treatment response to combination therapy in
patients with HCV-related LC.

Recently, new trials of IFN-free combination therapy
with direct-acting antivirals (DAA) such as protease-
inhibitor, non-structural (NS)5A inhibitor or NS5B
polymerase inhibitor nucleotide analog have shown a
strong antiviral activity against HCV**# A previous
study reported that the IL28B genotype can affect the
response to an IFN-free regimen, but this result has been
unclear in other regimens.*° In a study of Japanese
patients with HCV genotype 1b infection, dual oral DAA
therapy (NS5A inhibitor and NS3 protease inhibitor)
without IEN achieved an SVR rate of 90.5% of 21
patients with no response to previous therapy and in
63.6% of 22 patients who had been ineligible for treat-
ment with PEG IFN.** However, lack of a virological
response to DAA was also seen in patients with no
response or partial response to previous therapy. In
these patients with viral resistance to DAA, the combi-
nation therapy with IFN and DAA may be a means of
eliminating HCV, and IL28B genotyping may be a useful
tool in determining the best antiviral therapy and dura-
tion of treatment.

This study had certain limitations. Selection bias
cannot be excluded, considering the retrospective nature
of the work. However, all patients had well-established
cirrhosis and had received IFN plus ribavirin in hepatitis
centers throughout Japan. Our patients received a
variety of IEN treatments (IFN-o, IFN-B and PEG IEN),
several different doses of IFN and ribavirin, and several
treatment durations. In the intention-to-treat analysis,
the overall SVR rate was 32.2%; in patients with G1H it
was 21.6% but was 60.6% in those with non-G1H.
Interestingly, the overall SVR rate in this study was
similar to that found in previous studies of patients with
advanced fibrosis or cirrhosis treated with IFN or PEG
IEN plus ribavirin.®'? Thus, although there were some
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limitations, our findings contribute to providing valu-
able information to guide clinical decisions.

In conclusion, the combination therapy with [FN plus
ribavirin in Japanese patients with non-G1H HCV-
related LC was more effective than those with G1H and
not influenced by IL28B polymorphism. However, in
patients with G1H, IL28B polymorphism may be a
strong predictive factor for SVR. Extending treatment
may provide a better outcome in those with the [L28B
TT allele treated for more than 48 weeks and in those
with the TG/GG alleles treated for more than 72 weeks.
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feron beta, splenectomy, partial splenic
embolization (PSE)

& U oI

C MAT4212353 % telaprevird°simeprevir & & {»
IFBERFRED AT B s, Bils, AN,
i, oSO hEEORSA vy ~T U
¥ (PEGIEN) # 1) /N ) > (RBV) % & & iGiess
EIEE R Rl D Al v, T, 205 hiE
Bzt LCIFNZ: Loy 4 b AH] (direct-acting
aniviral agents ; DAAs) D AP P s
NTVBAE, YAV AOF RS 4 Lkinoii
B UL TEEBETE R,

9 L7z BRI 2 e
EEBRVPATSTHY, WROLIER, HFhE
LHBAEOGTHRFT 208555,

AHFFE T C BUF OB R Bt 2 25
X5, IFEN-BHREE, BRBEIAT (R o0k
JREEIRIERN (partial splenic embolization ; PSE)
HOPEGIFNFE, BILFEEICOWT, €16
OB RSP REAIC OV TR R IR 7.

BB OBETFEE (SNP) o0 TiZIL28B SNP

S A A T-ad
JE R A e R
RN shEpE
s Uiy = B - i B s
BOMAE A
KIS ke
IR T HR AR

(rs8099917) £ ITPA SNP (rs1127354) & 47 L,
DR O PR AR L, BETEIEE S
KEOBEFRERESOIED L, HICL
5 AE A& # AT LA,

ARFI(acoustic radiation force impulse) 12K
B JFRIEE (Velocity of shear wave | Vs) 28{biz
DWT L RET R IR 7.

C R REFEIIIS T3
IFN-B--RBV#E &

1. BB EHE

20084E 1 A ~20124F 9 H 1ZIFN-B-+REBVH
AT U7 C BUS MR R EE 1000{2 X IFN-G
D Exfd Uiz, ERONEREE ) IEEES
W, 7 @, EH58-10(40~66)FE. FHCVD
genotype 1 B 8 f, 2 T 2 #-C, HCV-RNAR
6.820.9(4.5~7.5)loglU/ml, TL28B SNP(n=9)
HTT7#, TGor GG 2, ITPASNP{(n=9)%
CCo6%l, ACor AA3IBITH o7z, F7, Fek
B8 FICHT L, FARSEO & Egradelt A0
O, AL4B, A24 %, ASOPIC, #if{lstage
WFO2f, FL14, F24 4, F31 6, F404)
Tholz, IFNBEER LAERE, m/MMUEE
OB/ 78, 3003 Thsz F

* Phlebotomy, interferon beta therapy, pegylated interferon therapy after splenectomy or partial splenic emboliza-
tion for refractory patients with chronic hepatitis C virus infection.

** Naoto KAWABE, M.D., Ph.D,, Senju HASHIMOTO, M.D., Ph.D., Masac HARATA, M.D,, Ph.D., Yoshifumi NITTA,
M.D., Ph.D., Michihito MURAC, M.D., Ph.D., Takuji NAKANO, M.D., Ph.D., Hiroaki SHIMAZAKT, M.D., Yuko
MIZUNG, M.D., Ph.D., Toshiki KAN, M.D., Kazunori NAKAOKA, M.D., Masashi OKI, M.D., Yuka TAKAGAWA,
M.D., Aiko FUKUT, M.S. (Pharmacy) & Kentaro YOSHIOKA, M.D., Ph.D. : i [ &85 £ REFE LM E (2470
1192 4B L BT 24 HT [ 25 4 281-98) ; Department of Liver, Biliary Tract and Pancreas Diseases, Fujita Health
University School of Medicine, Toyoake, Aichi 470-1192, JAPAN
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58 : 406 HALH MR $£58% £35
=1 IFN-B--RBVEE—BEEE
Characteristics n=10
Gender (female/male) 7/3
Age (years) 58+10{40~-66)
HCV genotype(1/2) 8/2
HCV viral load {loglU/ml} 8.8+0.9(4.5~7.5)
L28B{TT/TG or GG) (n=9) 7/2
ITPA(CC/AC or AA) (n=9) 6/3
Activity (Grade ; 0/1/2/3) (n=38) 0/4/4/0
Fibrosis (Stage ; 0/1/2/3/4) {n=8) 2/1/4/1/6
Low platelet counts (<9 X 10t/pl) 7 {1309 ; 5.9~8.7)
Depression 3
#F*2 IFN-B-HRBVIEE—AEMEBOEL
Before treatment  After treatment  Pvalue
Platelet (< 104/ul) 9.7+4.5 10.8£5.9 NS
WBC(/ul) 4,110+1,071 3,800+ 1,569 NS
Hemoglobin (g/dl) 132414 12010 | P=0.0073
Adbumin (g/dl) 3.9+04 3.84+06 NS
AST(IU/D &0+ 60 40+26 | P=0.0316
ALT(IU/1) 86157 33+22 1 P=0.0093
Hyaluronic acid (ng/ml) 289351 162+121 NS
AFP({ng/ml) 23.4+276 12.2+14.5 NS
PIVKA-1I (mAU/ml) 32.0+31.0 25.0£19.0 NS
Viral load {(foglU/ml) 8.8+0.9 6.5+0.6 NS
AST P=0.0316 ALT P=0.0093
e
{ ]
LEHN IUL
100 80160 100 86157
30 4 90 A
B0 - 80 1
70 4 70 1
50 60 4 33%22
504 50 1
40 - 40 4
30 30 A
20 A 20 4
103 104
Before treatment After treatmant Before traatment After treatment
1 IFN-B-FRBVIZ & Btransaminase DET

BEILIAEE, RERTREE L.

2. B £

AST(80.0£60.0—+39.9+26.01U/1, P=0.0316),
ALT(86.0£57.0-+33.0£22.0 IU/l, P=0.0093),
Hb(13.2+14~120+1.0g/dl, P=0.0062)E%
ETLTwA(FE2, 1. 9 BIAREE
FlEMAIET.3L0.95 (5.9~8.777) /W TH o7z
2%, MRS MR L IR R T8 7. Geno-

type 2 ZltZ 2 X HBCVHER (sustained virclogical
response ; SVR) & 72 o 722, 1 BUCIXSVRENZ
HoNLhoiz,

IRfE/PSER D Peg-IFNE &

1. R EFE
200748 1 A ~20124F 9 A |2Be4/PSERRITPEG-
IFN+RBV#E % 647 L 71080 (1 BliZPEG-IFN
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T3 MBI E L EPSERTIH—BHE R
Characteristics =10
Gender(female/male) 68/4
Age (years) 63:2 10 (39~69)
Splenectomy/PSE 8/2
Platelet counts 5.241.5(3.2~6.8)
HCV genotype (1/2} 8/2
HCV viral load (logllJ/ml} 6.041.3(3.2~7.1)
IL28B (TT/TG or GG) 10/0
Core 70(Wild/Mutant) (n=5) 3/2
Core 91(Wild/Mutant) (n=35) 3/2
ISDR mutation (0~1/2<) (n=5) 3/2
%4 [ERE A PSE TS oTL
Before operation  After operation Pvalue
Platelet{ X 10%/ul} 52+£15 16983 t  P=0.0080
WBC(/ul) 3,456+ 1,028 513041946 1 P=0.0264
Hemoglobin(g/dl) 12.4::1.7 12.3+1.2 NS
Albumin (g/dl) 37404 3.840.3 N§
T-Bilirubin (mg/al) 12405 11204 NS
AST(IU/) 6628 58427 NS
ALT(IU/MT) 58:4-27 4822 { P=0.0697
¥GTP(IU/) 59461 4739 NS
PT{%) 808 8710 T P=0.0633
Viral load {logIU/ml) 6013 8.1£1.3 NS
PLT P==0.0080 WBC P=={,0264
X10%ul g+ ful '
u 16.9::68.3 R 51301,946
181 6,000
161 5,000
144 ’ 3,561,028
124 4,000
10
ol 5515 3,000
61 . 2,0004
1 1,000
24 /
0 Before operation After operation Before operation After operation '

2 BRPSEIC & P M/MEL RO LR

B Aatgl Lz, ERORIR(EE 3) EE4
By, ik 6, 4EM63+10(39~69) /T,
84, PSE2#l. #aiom/MEEiis.2+1.553.2~
6.877) /pl, HCV®Dgenotype 131 8 4, 2 41 2 4]
T, HCV-RNAEG6.0+1.3(3.2~7.1)loglU/ml,
ILZ8B SNPIE&106 & 3 TTTH » 72,

2. 8 B

HS/PSEIC L Y, M/MEEE(5.2:1.55 169+

8.3 /1, P=0.0080) & Hil%kEk (3,456 £1,028—
5,130£1,946/p1l, P=0.0264) DEZ R LA AL
., PEGIFN+RBVIREAHfE & 2o /o (FR 4,

2). F7z, ALT(58.0+27.0—~48.0£22.0 [U/],
P=0.0697) £ PT(80+8—+87+10%, P=0.0633)
OEYCENEITASH S, B/ PSEGRDOPEGIFN +
RBV##E: (1 BIIPEGIFNE I L ¥, genotype
1N 8 Hw 2 HITSVR(26%), 2B 241
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Wik 8 R 5% 35

=5 BIFF—BEERO

Characteristics n=>24
Gender (female/male) 11/13
Age(years) 60.1+£11.3(35~74)
HCV genotype(1/2) 23/1
HCYV viral load (loglU/ml) 6.6£0.5(5.5~7.4)
IL2BB(TT/TG or GG} (n=21) 12/9
ITPA(CC/AC or AA) (n=21) 18/3

Phlebotomy ; Period (months)
Phlebotomy ; Valume (ml)

25.7+85(2~64)
3,053 2,285 (400~ 8,400)

Ro6 BOREFEBEERO

Reasons for phlebotemy n=24
IFN / PEG-IFN+RBYV ; Non-SVR 15
Side effects of IFN ; Depression, Convulsion, ALT 1 6
Low platelet counts 9
Ulcerative colitis 1

FITSVR(50%) M8 b iz,
M E

1. §®&AE

200545 1 B ~20124F 9 B ISERDAH (55 5)
B3R, L1, SEIR60E11(35—T4) KR,
HCVDgenotype 1 BI2341, 2 211 HIT, HCV-RNA
B6.6:£0.5(5.5~74)1oglU/mi, IL28B SNP{n=
21 ITT 126, TG or GG 9%, ITPASNP(n=
21)i2CC 18%), ACorAASHITH o72. 1HEHIE
ME254+103 ml, EMER20+E428, REME
3,05342,235(400~8,400) ml, BIMEARE25.74:8.5
(2~64) B TH oz, BIEEFBERLAZEH
i, IFN / PEG-IFN +RBVH#E 5 D non-SVRAS15
B, IFNIZ X 2BWERA 6§, M/ MEEMEAT S #),
EEGEABAOSHF I A TH 72 (FR6, —iB
DEFITCERE).

2. % B :

Eifilc Ly, 72 (303.5:+360.6—46.0%
42,0 ng/ml, P=0.0032), IMi&FHk(149.0£42.2—
96.7+58.2 ug/dl, P=0.0011), AST(68.637.8—
49.5+25.810/1, P<0.0001), ALT(80.0:453.8—
49.1+34.9TU/1, P<0.0001), vGIP(81.3+75.7—
55.3+3851U/1, P=0.0078), 773 EA2+
04—+4.0+05g/dl, P=0.0062) 3EEIIETL,
AFP(24.0+31.7+14.3+11.4 ng/ml, P=0.0910) &
PIVKA- T1(19.5+7.0~16.5%6.5 mAU/ml, P=

0.0515) IET T2 EmMER LA (F 7, E3).
JFREEE (ARFD) % T3 7105 IR PR IR
FiZ R (1620421208 m/s, P=0.0111) L
Twi, IhoOER,L, Bl X ) AST,
ALT, vGTPPHBIZETL, AFPLPIVKA-TIH
WFTAEMARLEY, 7L7I AMEREE
ETL, FEEREECERLTEY, ¥
TBREDET R IFRELOERICEEPLETH
BLEZ LRI

- S

RE, LAVETCHEEFEIIET LIRIBH
RIREOSE 1HERIEIFNE RO E Ly A
AFETHH. Bllgenotype 1B TE Y AL A
BOEFNH L Cid, telaprevir®simeprevir &
Ty 3 HIGEBEEREFRT 3, SVREOCHREN.
ERE L LA UL, &, AR,
B, 050 0EEOPEGIFNSRBVE &
TIEEFHEEN LR (v, 4, 0O
& 5 REPNCAT L CIFNZ LODAAsD A D
FEABFE STV EY, 74 VAOREES
T ERHOEENE LA WHERRTEETE 2V,

F3 LGRS BRI v E
EERPTATOTH Y, WROLXK, HERIR
ERETRIETALEFS LD, $E 3D
DB T -7, (

IEN-BEA IS MBI ORI EHVEET, 52
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Before phlebotomy After phlebotomy Pvalue
Platelet( > 108/pl) 12,649 12.8+5.6 NS
WRC{/ul) 4,842+1,269 4,745-+1,306 NS
Hemoglobin (g/dl) 14.7+1.0 15.6+1.5 4 P=0,0004
Ferritin (ng/ml} 3044370 46-42 ) P=0.0032
Serum iron (g /dl) 1494:42 9758 } P=0.0011
TIBC 356447 42263 i P<0.0001
T-Bilirubin (mg/d¥) 10404 0.9:+0.3 NS
Alburmin (g/dl) 4.2:£0.4 4.04:0.5 4 P==0.0062
AST(IU/L) 68.6:-37.8 49,5+25.8 ) P<0.0001
ALT{IUM 80.0::53.8 4914349 | P<0.0001
P/ 813757 55.3:1:38.5 } P=0.0078
Pr{%) 94.0:9.1 95.5:-9.6 NS
Hyaluronic acid (ng/ml) 210£161 2574237 NS
AFP{ng/ml} 24.0£31.7 1434114 { P=0.0910
PIVEA- (mAU/ml) 19.5+7.0 16.546.5 4 P=0.0515
Viral load (logIU/ml) 6.630.5 6,5L0.6 NS
Vs(m/s} ; Liver stiffness 1.6+04 (n=10) 2.1%£08 (h=10) 1 P=0.0111
AST P<L(.0001 ALT F£<0.0001
f
Ul 66.6--37.8 " 80.0+53.8
— 1, -
70 s0r”
4954258 704
49,1£34.9
60—/
5047 -~
40 7
30 ’/
204
104
Before phlebotomy  After phlebotorny Before phlebotomy After phlebotomy
3-1 B & Btransaminase ET
AFP P=0.0910 PIVKA-II P=0.0515
2D
ng,‘m) 24,0317 mAU/mI 18.517.0
257 20 7 165265
20
143+11.4 157
151
10 4
10~
5 ®1
Before phlebotomy " After phlebotomy Before phiebotomy After phlebotomy
32 BMEGEC L BAFPEPIVKAIIDET



