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Table 3 Baseline
characteristics in untreated and
treated patients

Median values with the range in
parentheses or numbers with the
percentage in parentheses are
given

AST aspartate aminotransferase,
ALT alanine aminotransferase,
-GTP y-guanosine
triphosphate, HBeAg hepatitis B
e antigen, HBsAg hepatitis B
surface antigen, HBcrAg
hepatitis B core-related antigen

Features at the baseline

Untreated (n = 1.130) Treated (n = 982) Differences
p value
Age (years) 31 (1-81) 36 (6-75) <0.001
Men 703 (62.4 %) 726 (71.9 %) <0.001
Chronic hepatitis 1,094 (96.8 %) 937 (96.4 %) 0.079
Cirrhosis 36 (32 %) 45 (3.6 %)
AST (IU/L) 27 (3-1.776) 56 (6-2.192) <0.001
ALT (IU/L) 28 (2-3,020) 96 (8-2.740) <0.001
v-GTP (IU/L) 20 (4-1,494) 43 (4-1,278) <0.001
Total bilirubin (mg/dL) 0.5 (0.1-20.1) 0.7 (0.2-21.2) <0.001
Albumin (g/dL) 44 (2.2-5.8) 43 (L.1-3.4) <0.001
Plateles (x 10%/mm>) 202 (40-443) 181 (40-483) <0.001
a-Fetoprotein {pg/L) 4 (1-2,060) 4 (1-1,610) <0.001
HBeAg-negative status 857 (75.8 %) 312 (31.8 %) <0.001
HBsAg (JU/mL) 2,240 (0.06-141,000) 3,270 (0.09-277.000) <0.001
HBcrAg (log U/mL) 3.6 (<3.0 10 >6.8) > 6.8 (<3.0 to >6.8) <0.001
Genotypes [A/B/Clothers (%)] 5.7/20.0/72.6/1.7 3.4/11.1/84.9/0.5 <0.001
HBYV DNA (log copies/mL) 4.7 (<2.1 10 >9.1) 3.0 (<2.1 to >9.1) <0.001
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Fig. 2 Comparison of HBsAg

point

seroclearance rates between 982
treated and 1,130 untreated patients. Numbers of patients at risk
and those of patients who lost HBsAg are indicated below each time

{(p < 0.001), HBV DNA (p = 0.002), HBsAg (p < 0.001),
HBcrAg (p = 0.003), and precore wild-type (p = 0.013)

(Table 6).

Factors contributing to HBsAg seroclearance in treated

patients

In the 982 treated patients, factors influencing HBsAg
seroclearance in univariate analysis by the Cox regression
analyses were age >30 [RR 1.91 (p = 0.001)]; male

@ Springer

gender [RR 2.14 (p = 0.001)], no family histdry in third-
degree or closer relatives [RR 1.58 (p = 0.005)]; previous
treatment with interferon [RR 2.13 (p < 0.001)]; chronic
hepatitis [RR 3.12 (p < 0.001)];: AST >50 IU/L [RR 1.47
(p = 0.031)]; v-GTP >20IU/L [RR 1.87 (p = 0.001)];
platelets <150 x 10°mm®> [RR 2.10 (p < 0.001)];
HBeAg-negative status [RR 2.53 (p < 0.00)]; HBV DNA
<3 log copies/mL. [RR 2.07 (p = 0.001)]: HBsAg
<2,000 TU/mL [RR 2.29 (p < 0.001)]; HBcrAg <4 log U/
mL [RR 228 (p = 0.003)]; and the wild-type precore
sequence [RR 2.04 (p = 0.011)].

In multivariate analysis, only 3 factors contributed to
HBsAg seroclearance: no family history in third-degree or
closer relatives [RR 2.22 (p = 0.006)]: previous ireatments
with interferon [RR 3.15 (p < 0.001)]; and HBeAg-nega-
tive status [RR 3.75 (p < 0.001)] (Table 7).

Discussion

In Japan, perinatal materno-fetal transmission was the main
route of HBV infection, but this transmission has been
prevented since 1986 by the national campaign to prevent it
by immunoprophylaxis with combined passive-active
immunization of babies born to HBeAg-positive carrier
mothers. However, HCC develops in about 10 % of the
patients who have established chronic HBV infection by
materno-fetal infection or through child-to-child transmis-
sion. Hence, HBsAg seroclearance is crucially required for
preventing the development of cirrhosis followed by HCC.

In the present study, we analyzed 2,112 patients with
persistent  HBV infection to establish the factors
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Table 4 Differences between
the baseline characteristics of
917 untreated patients in whom
HBsAg persisied and 213 those
who lost HBsAg

Wild-type precore sequence,
G1896; wild-type core promoter
sequence, Al762/G1764

AST aspartate aminotransferase,
ALT alanine aminotransferase,
»-GTP y-guanosine
triphosphate, HBeAg hepatitis B
e antigen, HBsAg hepatitis B
surface antigen, HBcrAg
hepatitis B core-related antigzn

Table 5 Factors influencing the
seroclearance of HBsAg in
untreated patients evaluated by
time-dependent uni- and
multivariate analyses

Wild-type precore sequence,
G1896; wild-type core promoter
sequence. A1762/G1764

AST aspartate aminotransferase,
ALT alanine aminotransferase,
v-GTP y-guanosine
triphosphate, HBeAg hepatitis B
¢ antigen, HBsAg hepatids B
surface antigen, HBcrAg

543

Features at the baseline HBsAg persisted (n = 917)  HBsAg lost (n = 213)  Differences
p value

Age (years) 37 (1-81) 44 (0-80) <0.001

Men 553 (60.3 %) 152 (71.4 %) 0.003

HBV in family members 349 (38.1 %) 76 (357 %) 0.509

Chronic hepatitis 893 (97.4 %) 201 (94.4 %) 0.020

AST (JU/L) 27 (3-1,144) 25 (6-1,776) 0.283

ALT (TU/L) 28 (6-1.960) 27 (6-3,020) 0.389

+-GTP (JU/L) 22 (1-1,494) 29 (4-1.092) <0.001

Total bilirubin (mg/dL) 0.6 (0.2-20.1) 0.7 (0.1-4.0) 0.257

Albumin (g/dL) 4.3 (2.0-5.3) 44 (1.6-5.7 0.004

Platelets (x 10%/mm™) 203 (40-443) 203 (33-417) 0.473

a-Fetoprotein (ug/L) 3 (1-2,060) 1 (1-478) 0373

Genotypes [A/B/Clothers (%)] 5.7/19.0/73.3/1.9 5.5/24.7/169.2/0.7 <0.001

HBeAg-negative status 663 (72.3 %) 194 (91.1 %) <0.001

HBY DNA (log copies/mL) 4,9 (<2.1 to >9.1) 3.8 (<2.1 10 >9.1) <0.001

HBsAg (IU/mL) 3,100 (1.94-141,000) 149 (0.06-88,800) <0.001

HBcrAg (log U/mL) 3.9 (<3.0 10 >6.8) 2.9 («3.0 10 >6.8) <0.001

Wild-type precore sequence 441 (48.1 %) 160 (75.0 %) <0.001

Wild-type core promoter sequence 320 (34.9 %) 47 (22.0 %) 0.001

Factors Univariate analysis p value Multivariate analysis p value

HBsAg clearance HBsAg clearance
Relative risk (95 % CI) Relative risk (95 % CI)

Age =30 years 1.63 (1.19-2.23) 0.002 1.61 (1.09-2.37) 0.018

Male gender 1.08 (0.79-1.48) 0.618

No HBV infection in family 1.38 (1.02-1.86) 0.037

Cirrhosis 1.19 (0.73-1.93) 0.484

AST =50 1U/L 1.01 (0.70-1.45) 0.979

ALT =50 IU/L 0.93 (0.68-1.27) 0.633

v-GTP =20 IU/L 1.17 (0.85-1.61) 0.330

Total bilirubin >1 mg/dL 1.41 (0.80-2.49) 0.239

Albumin >4 g/dL 0.78 (0.51-1.18) 0.239

Platelets >150 x 10%mm?® 0.99 (0.67—1.46) 0.946

u-Fetoprotein <10 pg/L 0.84 (0.48-1.47) 0.543

Genotype A or B 1.17 (0.81-1.69) 0.410

HBeAg-negative stats 0.78 (0.79-2.07) 0.314

HBV DNA >3 log copies/mL 0.84 (0.58-1.24) 0.383

HBsAg <2,000 TU/mL 1.87 (1.19-2.91) 0.006 177 (1.12-2.77) 0.014

HBcrAg >4 log U/mL
Wild-type precore sequence

0.85 (0.50-1.45) 0.555
0.99 (0.60-1.52) 0.967

-€ . Wild-type core promoter sequence
hepatitis B core-related antigen

0.78 (0.35-1.73) 0.538

contributing to HBsAg seroclearance. The overall rate of
HBsAg seroclearance was 1.75 % annually. The annual
seroclearance rates of EBsAg are reported to be 1.7 % in
Korea [14] and 1.6 % in Taiwan [15-17], as well as 2.5 %
in Goto Islands of Japan, where HBV infections are very
prevalent [18]. In 1,271 natives in Alaska, the rate of

HBsAg seroclearance was 0.7 % annually [19]. These
differences could be ascribed, in part, to HBV genotypes
distinct among Asian countries and Alaska. Since treatment
with IFN and/or nucleot(s)ide analogues has suppressive
effects on the development of HCC [6, 20], they may
influence HBsAg seroclearance.
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Table 6 Differences in baseline characteristics between the 833 treated patients in whom HBsAg persisted and 149 those who lost HBsAg

Features at the baseline

HBsAg persisted (n = 833) HBsAg lost (n = 149) Differences

p value
Age (years) 41 (13-88) 43 (17-71) 0.285
Men 601 (72.2 %) 124 (83.2 %) 0.004
HBYV in family members 496 (59.6 %) 72 (48.3 %) 0.010
Chronic hepatitis 802 (96.3 %) 134 (89.9 %) 0.001
AST (JU/L) 54 (6-2,192) 78 (7-388) 0.010
ALT (IU/L) 93 (8-2,740) 118 (8-1.700) 0.117
v-GTP (IU/L) 44 (4-1.278} 46 (4-1.273) 0.023
Total bilirubin (mg/dL) 0.7 (0.221.2) 0.7 (0.3-8.4) 0.273
Albumin (g/dL) 4.3 (1.1-5.4) 45 (1.4-5.3) 0.281
Platelets (x 10%/mm°) 182 (40-483) 171 (30-391) <0.00t
a-Fetoprotein (ug/L) 4 (1-1,610) 4 (1-765) 0.682
Genotypes [A/B/C/others (%)] 3.2/10.7/85.1/1.0 3.1/12.4/81.6/0.9 0.565
HBeAg-negative status 230 (27.6 %) 79 (53.0 %) <0.001
HBV DNA (log copies/mL) 7.8 (<2.1 10 >9.1) 8.3 (2.1 10 >9.1) 0.002
HBsAg (IU/mL) 7.880 (0.04-277.000) 1,380 (0.04~188.000) <0.001
HBcrAg (log U/mL) 6.9 (<3.0 10 >6.8) 5.9 (<3.0 10 >6.8) 0.003
Wild-type precore sequence 554 (66.6 %) 61 (412 %) 0.013
Wild-type core promoter sequence 274 (32.9 %) 67 (45.0 %) 0.836

Wild-type precore sequence, G1896; wild-type core promoter sequence, A1762/G1764

AST aspariate aminotransierase, ALT alanine aminotransferase, y-GTP v-guanosine triphosphate, HBeAg hepatitis B e antigen, HBsAg hepatitis B
surface antigen, HBcrAg hepatitis B core-related antigen

Table 7 Factors influencing the
seroclearance of HBsAg in
weated patients evaluated by
time-dependent uni- and '
multivariate analyses

Wild-type precore sequence,
G1896; wild-type core promoter
sequence, A176.2/G1764

AST aspartate aminotransferase,
ALT alanine aminotransferase,
v-GTP v-guanosine
twriphosphate, HBeAg hepatitis B
e antigen, HBsAg hepatitis B
surface antigen, HBcrdg
hepatitis B core-related antigen

@ Springer

Facrors Univariate analysis p value Multivariate analysis p value
HBsAg clearance HBsAg clearance
Relatve risk (95 % CI) Relative risk (95 % CI)
Age 250 years 1.91 (1.32-2.77) 0.00t
Male gender 2.14 (1.37-3.33) 0.001
No HBV infection in family 1.58 (1.15-2.19) 0.005 2.22 (2.32-3.94) 0.006
Treatments (interferon vs. others)  2.13 (1.53-2.99) <0.001  3.15 (1.69-5.87) <0.001
Chronic hepatitis 3.12 (2.05-4.74) <0.001
AST =30 1IU/L 1.47 (1.04-2.09) 0.031
ALT =50 1U/L .29 (0.82-1.92) 0.201
v-GTP >20 JU/L 1.87 (1.30-2.70) 0.001
Total bilirubin >1 mg/dL 1.35 (0.87-2.08) 0.179
Albumin >4 g/dL 1.11 (0.66-1.86) 0.688
Platelets <150 x 10°/mm? 2.10 (1.49-2.96) <0.001
o-Fetoprotein <10 pg/L 1.33 (0.92-1.92) 0.136
Genotype A or B vs, others 1.16 (0.74-1.82) 0.529
HBeAg-negative status 2.53 (1.83-3.50) <0.001  3.75 (2.09-6.74) <0.001
HBV DNA <5 log copies/mL 2.07 (1.37-3.13) 0.001
HBsAg <2,000 IU/mL 2.29 (1.52-3.47) <0.001
HBcrAg <4 log U/mL 2.28 (1.31-3.97) 0.003
Wild-type precore sequence 2.04 (1.18-3.35) 0.011
Wild-type core promoter sequence 1.18 (0.63-2.21) 0.608
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Therefore, we went on to extend our analysis to
untreated patients and those treated with IFN or nucleotide
analogues separately. Criteria for upper or lower levels of
each parameter were set, taking into consideration the
median value or a cutoff value with the lowest p value of
the entire 2,112-patient cohort (Table 1). and unified for
untreated and treated patients (Tables 3, 7).

Firstly, in the univariate analysis, age, no family history
of HBV infection in third-degree or closer relatives, and
decreased HBsAg levels lowered the annual rate of HBsAg
seroclearance significantly. In multivariate analysis, age
>50 years (RR 1.61, p = 0.018) and HBsAg =2,000
IU/mL (RR 1.77, p = 0.014) decreased the annual rate of
HBsAg seroclearance significantly. Kato et al. [18] repor-
ted high HBsAg serocleazrance rates in patients over 40 or
over 30 years; in our patients, also, age =30 years
increased RR to 1.61 (p = 0.018). As for HBsAg and HBV
DNA, low HBsAg and HBV DNA levels increased the
HBsAg seroclearance rate to 37.7 %, and therefore, Jow
HBsAg levels are an important factor. In actuality, HBsAg
levels <2.000 IU/mL increased the rate of HBsAg seroc-
learance with RR 1.77 (p = 0.014).

In treated patients, by contrast, age, the male gender, no
HBYV infections in third-degree or closer relatives, treat-
ment with IFN, chronic hepatitis, high AST levels, high
v-GTP levels, low platelet counts, HBeAg-negative status,
low HBsAg levels, low HBcrAg levels and the wild-type
precore sequence were significant factors in univariate
analysis. In multivariate analysis, no HBV infections in
third-degree or closer relatives (RR 2.22, p = 0.006),
interferon treatments (RR 3.15, p < 0.001), and HBeAg-
negative status (RR 3.75, p < 0.001) were significant
factors.

Thus, there were differences in factors predictive of the
HBsAg loss between untreated and treated patients.
Remarkably, age and HBsAg titer were independent fac-
tors in untreated patients, whereas family history and
negative HBeAg were independent factors in treated
patients. Since this work studied patients who were fol-
lowed for a long time {>15 years), age and HBsAg titer
were factors for clearance of HBsAg in untreated patients.
Treated patients, in contrast, would have included more
patients with HBeAg, with a good response to antiviral
treatment, as well as these without family history who
would have been infected with HBV with a sorter dura-
tion than those with family history. In other words, most
untreated patients were those with favorable clinical
course, in whom HBsAg titer gradually decreased and
eventually lost it with time. In fact, there would be many
such patients, the majority of whom do not visit hospitals
and are unaware of HBV infection, who may have
unapparent liver disease. Treated patients, on the other
hand, would have had higher risks for cirrhosis and HCC,

owing to elevated ALT/AST levels; this risk is especially
high- for patients with a family history of HBV [21].
Therefore, patients with family history would not be able
to easily lose HBsAg.

In treated patients, IFN led to HBsAg loss more effec-
tively than other treatments [RR 2.13, p < 0.001
(Table 7)]. The immunomodulatory activity of IFN, which
is not shared by nucleot(s)ide analogues, would have
accelerated the immune response to HBV required for the
seroclearance of HBsAg. Of the 333 patients who received
IFN, 190 (57 %) were treated with IFN multiply. In them,
seroclearance of HBsAg was achieved in 49 of the 190
(26 %) patients with multiple IFN treatments in compari-
son with 41 of the 143 (29 %) with single IFN treatment.
Owing to indications for IFN, patients who received IFN
tended to be younger, without previous treatments and
higher HBV DNA as well as ALT levels. They might have
increased the rate of HBsAg loss that was higher with IFN
than other treatments.

Since this is a retrospective cohort study of patients
visiting our hospital for more than 13 years, and there has
been so much inuovation in the treatment of chronic hep-
atitis B during that period, treated and untreated patients
have different backgrounds at the baseline. Hence, treated
patients had higher ALT and HBV DNA levels with sev-
erer liver disease than untreated patients (Table 3). This
might have been responsible, at least in part, for the failure
in finding differences in the rate of HBsAg loss between
untreated and treated patients (Fig. 2). Future studies will
be aimed at analyzing contributing factors in treated and
matched controls. This will allow us to analyze factors
contributing to HBsAg seroclearance in the treatment of
patients with chronic hepatitis B.
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Telaprevir is effective given every 12 h at 750 mg
with pegylated interferon-o2b and ribavirin to
Japanese patients with HCV-1b IL28B rs8099917 TT
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Background: The aim cf this study is to explore the effi-
cacy, safety and pharmacokinetics of 750 mg telaprevir
(TVR) given at 8 or 12 h intervals during triple therapy
with pegylated interferon-a2b (PEG-IFN) and ribavirin
(RBV) for patients with chronic HCV infection.

Methods: A total of 52 patients with high viral loads of
HCV genotype 1b who were expected to respond well to
therapy (rs8099917 TT genotype or relapse to previous
therapy) were randomly assigned to two groups who were
given 750 mg TVR at either 8 h (q8h) or 12 h (q12h) inter-
vals in combination with PEG-IFN and RBV for 12 weeks,
followed by 12 additional weeks of treatment with PEG-IFN
and RBV alone. The primary end point of the study was
undetectable HCV RNA at 12 weeks after the end of treat-
ment (sustained virological response [SVR] ).

Results: SVR, rates were 92.3% (24/26) for both g8h
and q12h. The changes in mean fog, HCV RNA levels and
viral response were also similar in q8h compared to g12h,
whereas pharmacokinetic properties such as maximum
plasma concentration, area under the concentration-time
curve at 24 h and trough plasma concentration of TVR were
slightly higher in g8h than in q12h (P>0.2). The frequency
of TVR discontinuation due to anaemia or renal damage was
significantly higher in q12h than in q8h (6/26 [23%)] versus
0/20 [0%], respectively; P=0.02).

Conclusions: TVR given at 12 h intervals should be considered
for patients with lower body weight, especially patients with
prior relapse and with [L28B polymorphisms at rs8099917 TT
(interferon-7 4 ss469415590 polymorphism TI/TT) genotype
in patients with genotype 1b HCV infection.

Introduction

There are estimated to be 170 million HCV carriers
worldwide [1,2]. Approximately 30% of carriers develop
serious liver diseases, such as decompensated cirrhosis
and hepatocellular carcinoma [3,4]. Eradication of the
virus is necessary to prevent the development of severe
liver damage in these patients.

Telaprevir {TVR), an HCV NS3/4A serine protease
inhibitor, has recently been approved in the US, Canada,
the European Union and Japan for treatment of patients
with chronic HCV genotype 1 infection. In Phase III
studies, sustained virological response (SVR) rates
increased significantly in both treatment-naive as well

220174 international Medica! Press 1359-8535 {print) 2040-2058 {onling]

as previously treated patients when TVR was adminis-
tered in combination with pegylated interferon (PEG-
IFN} and ribavirin (RBV) compared to PEG-IFN and
RBV alone [5-7]. High SVR rates were also observed in
Phase III studies in Japan [8,9]; however, side effects of
triple therapy in the Japanese studies were so severe that
many patients were forced to discontinue therapy due
to adverse events, such as anaemia and fatigue [5-9].
Anaemia, in particular, is commonly associated with
triple therapy. The frequency of anaemia ranged from
15% to 19% {5,6] in patients treated with PEG-IFN
and RBV alone, whereas in patients treated with triple
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therapy, the frequency of anaemia increased to between
30% and 37% [5,6]. In addition, RBV dose-reduction
rates and discontinuation rates of TVR treatment due
to severe adverse events are higher in Japan than in the
US and European Unicn {5-9]. The higher disconrinua-
tion rate may result frem taking the same standard pre-
scription dosage of TVR despite the lighter body weight
of Japanese patients compared with patients in other
countries. Japanese patients also tend to be relatively
older, and may therefore be at greater risk of severe side
effects due to poorer drug metabolism rates. The aim
of this study is thus 1o compare effects and safety of
triple therapy with TVR administered at 12 h intervals
compared with the stzndard 8 h interval regimen. We
also studied pharmacckinetics of TVR in both groups
of patients to see how the reduction of TVR affects the
concentration of TVR.

Methods

Patients

We enrolled patients at Hiroshima University Hospi-
ral (Hiroshima, Japan), Toranomon Hospital (Tokyo,
Japan) and Sapporo Kosei General Hospital (Hok-
kaido, Japan). Patients were enrolled from August
2012, and the last patient completed follow-up in May
2013. Criteria for inciusion were age between 20 and
70 vears, chronic infection with HCV genotype 1b, and
plasma HCV RNA level 2100,000 IU/ml. We selected
patients who were expected to respond well to triple
therapy based on one of the following criteria: patients
with the tréatment-favourable rs8099917 TT genotype
in the IFN-A 3 (IL28B) locus or patients who experi-
enced relapse during prior weatment with PEG-TFN
and RBV combination therapy. In order to avoid poor
response to reduction of TVR, we excluded patients
who were expected tc have poor response to the ther-
apy, including prior non-responders to PEG-IFN and
RBV therapy (that is, patients who failed o become
negatve for HCV RINA) and patients with rs8099917
T/G or G/G genotypes. Exclusion criteria also included
liver disease due to other causes, decompensated cir-
rhosis, presence of liver cancer, HBV or HIV infection,
renal insufficiency, history of heart disease or cerebral
infarction, and pregnancy or current breastfeeding.
11288 rs8099917, IFN-1 4 (IFNL4) ss469415590 and
inosine triphosphate pyrophosphatase (ITPA) polymor-
phism (rs1127354) were genotyped using the Invader
assay (Third Wave Technologies, Madison, W1, USA),
TagMan assay (Life Technologies, Carlsbad, CA, USA)
or by direct sequencing, as described elsewhere [10-12].
Amino acid substitutions in the HCV core were deter-
mined using direct sequencing of PCR products after
extraction and reverse transcription of HCV RNA. Core
amino acid substitutions at positions 70 and 91 (core 70
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and core 91, respectively) were determined as reported
by Akuta et al. {13,14]. The demographic and baseline
characteristics of patients are shown in Table 1. Median
body weight was 62.3 kg and 25 (48%) patients had
body weight <60 kg. IFNL4 ss469415590 and IL28B
rs8099917 genotypes were completely linked, except in
one patient (Additional file 1).

Study design and randomization
This was an exploratory prospective multicenter
randomized study. Experimental procedures were
approved by the institutional review boards at par-
tcipating hospitals, and informed consent was
obtained from all participants. Sample size was not
based on hypothesis testing other than the precision
estimate of SVR. If we assume that 80%, 85% and
90% of subjects will have undetectable HCV RNA
12 weeks after the end of therapy (SVR,,), then
25 subjects per arm would yield two-sided 93%
confidence intervals of 64.3% to 95.7%, 71.0% to
99.0% and 78.0% to 100%, respectively. The study
was conducted in accordance with the Declaration
of Helsinki, and the trial was registered with UMIN
Clinical Trials (UMINO000O006758). Randomization
was stratified according to the combination of prior
treatment experience and amino acid substitution at
HCV core amino acid 70 (treatment-naive and wild
type, naive and mutant, transient response and wild
type, transient response and mutant, non-response
and wild type, or non-response and mutant), age (<60
or 260 vears), gender (male or female) and baseline
haemoglobin level (<13 or 213 g/dl}. As shown in
Table 1, the demographic and baseline characteristics
were well balanced in the two groups of patients.
Mythos (Osaka, Japan), a third party institute that
was not involved in the conduct of the study, randomly
allocated the two groups of patients to different doses
of TVR by means of computer-generated randomiza-
tion codes.

Study procedures

TVR was administrated at a randomized dose of
750 mg after meals at 8 h (q8h) or 12 h (q12h) inrer-
vals. PEG-IFN-02b (Peglntron; MSD, Tokyo, Japan)
was administered subcutaneously at a dose of 1.5 ng/
kg of body weight once weekly, and oral RBV (Rebe-
tol; MSD) was administered at a total dose of 600
to 1,200 mg/day based on body weight. Patients
received 12 weeks of treatment with TVR plus PEG-
IFN/RBV followed by PEG-IFN/RBV alone for an
additional 12 weeks. Follow-up observation was per-
formed for 12 weeks (Additional file 2). RBV dos-
age was reduced or discontinued as required, based
on reduction of haemoglobin levels or the develop-
ment of adverse events. When haemoglobin decreased
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Table 1. Baseline characteristics of patients

Trial of 750 mg of telaprevir given at 8 versus 12 h intervals

Characteristic

TVR 750 mg g8h (n=28) TVR 750 mg q12h (n=26) P-value
Gender - - 0.77
Male 17 18 -
Female 9 8 -
Age, years 51 (24-88) 61 (37-70) 0.99
Body weight, kg 51.4 {39-82) 63.3 {40-81) 0.76
Body mass index, kg/m? 23.5 (16.6-32.0) 22.5(17.6-27.7) 0.61
White blood cell count, cells/mm? 4,890 (3,500-8,920) 4,995 (2,.970-11,830) 0.67
Haemaoglobin, g/dl 14.2 (12,2-16.5) 152 {(11.4-17.4} 017
Platelet count, < 10° cells/u 15.9 (5.7-25.3) 16.9 (5.2-25.6) 0.74
ALT, UM 36 (16-292) 40 (14-117) 0.62
v-GTP, U/t 26 {13~125) 20 (10-192) 0.25
eGFR, mifmin 80 (62-105) 30 (60-120) 0.61
HCV RNA, log Ufml 8.2 (5.3-7.4) 5.9 (5.2-7.8) 0.26
Previous {FN therapy - - 0.42
Treatment-naive 14 1" -
Relapse 9 1 -
Non-response 3 4 -
rs8099917 - - 0.32
m 25 26 -
TG 0 -
55469415590 - - 0.49
TIIT 24 26 -
TT/AG 2 0 -
131127354 - - (.39
cC 18 20 -
Non-CC 8 5 -
ND 0 1 -
HCV core 70 - - 0.67
Wild type 17 20 -
Mutant 6 4 -
ND 2 -

Data are medizan (range) or n. ALY alanine aminotransferase; eGFR, estimated glomerular filtration rate: IFN, interferon: MD, not done; g8h

TVR, telaprevir; y-GTP, y-glutamy transpeptidase.

Levery 8 h; qi2h, every 12 0y

<10 g/dl, the daily dose of RBV was reduced from 600
to 400 mg, from 800 to 600 mg and from 1,000 to
600 mg, depending of: the initial dose of each patient.
RBV was withdrawn when haemoglobin decreased
<8.5 g/dl. Decrease of TVR dose was not permitted,
but administration was stopped if necessary due to the
development of adverse events.

Efficacy assessments

Serum HCV RNA levels were measured using COBAS
TagMan HCV RNA 2.0 assay (Roche Diagnostics,
Tokyo, Japan), with a lower limit of quantification of
25 TU/ml and a lower limit of detection of 10 IU/ml. The
lower limit of detecticn was used in the determination
of undetectable HCV RNA at week 4. HCV RNA lev-
els were measured on day 1 and at the following times:
weeks 2,4, 8,12, 16, 20, 24 and every 4 weeks unril 12
weeks after the end of treatment.

Antiviral Therapy 19.3

End points

The primary end point was the proportion of patients
who had undetectable plasma HCV RNA 12 weeks
after the end of treatment (SVR,,). The secondary end
point was the rate of discontinuation of the therapy due
to adverse events.

Pharmacokinetic assessments

Blood samples were collected immediately prior to
administering the first morning dose, and at week 2 at 1,
2.5.4,6,8 and 12 h afrer the first dose to determine the
concentration of TVR (750 mg q8h or 750 mg q12h) in
the plasma. Plasma concentrations of TVR were deter-
mined using a HPLC apparatus fitted with a mass spec-
trometer. Area under the concentration-time curve (AUC)
at 24 h (AUC,,,) was calculated by multiplying AUC,
by 3 or AUC,, by 2. The maximum plasma concentra-
tion (C__ ) and trough plasma concentration (C__ ) were

27
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directly determined from the observed values at week 2.
RBV concentration was measured prior to the morning
dose at week 2.

Safety assessments

Safery assessments including physical examinations,
clinical laboratory tests and evaluation of adverse
events were performed at each hospital visit during and
after treatment at lezst every 4 weeks untl 12 weeks
after cessation of the therapy.

Statistical analyses

Analysis was performed on the intention-to-treat
population, defined as all randomly assigned patients
who received one dose of the study medication. Cat-
egorical variables between groups were compared
using Fisher’s exact test and continuous variables
using the Mann-Whitney test. All analyses were per-
formed using R version 2.15.3.

Resuits

Efficacy
SVR,, rates were 92.3% (24/26) for both g8h and
q12h {(Additonal file 2). The percentage of patients
with undetectable HCV RNA at weeks 2, 4, 12, 24
and at 12 weeks afrer the end of treatment (SVR_,) was
not statistically different between the two groups of
patients (Additional file 2). Similar decreases in mean
log., HCV RNA levels were observed in both groups
of patients (Figure 1). The SVR,, rate did not differ
when the patients were divided by response to previ-
ous therapy, age, gender and platelet count (Additional
file 1). These results show that the antiviral effect of
triple therapy was nearly equivalent between the two
patient groups.

Four parients did not achieve SVR ,. The characteristics
of these four patients were as follows: median 64 years
{range 62-63), male/female gender #=3/1, median viral

Figure 1. Decrease of HCV RNA during therapy
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Data are shown as mean {so). PEG-IFN, pegyiated interferon; RBY, ribavirin; g8h, every 8 h; g12h, every 12 h; TVR, telaprevir.

(e}

20

- 303 -

2014 interngiional Medicsl Press




load 6.9 log IU/ml (range 5.8-7.2
count 17x10% cells/ul (range 12-22)

) and median platelet

Pharmacokinetics )

Mean pharmacokinetic parameters of TVR are shown
in Table 2. C__ . was slightly lower in the q12h group
than in the g8h group. AUC,,, was also slightly higher
in the g8h group than in the q12h group. However,
these differences were not statistically significant. C_ |
was similar in both groups of patients.

The mean (spj of RBY concentration (C_ sep) AT week 2
in the q8h and q12h groups was 1,706 (221} and 1,562
(222) ng/ml, respectively. Although the concentration was
slightly higher in the q&¢h group than in the q12h group,
the difference was not statistically significant (P=0.513).

Safety
There were no deaths or serious adverse effeces. Adverse
events with a frequency of >5% in total patients are
listed in Table 3. The overall safety profile was similar in
both groups of patients except for the frequency of renal
damage. The ratios of discontinuation of all
due to adverse events were 12

treatment
% (3/26) in the g8h group

Trial of 750 mg of telaprevir given at 8 versus 12 h intervals

and 15% {4/26) in the q12h group (Additional file 1).
Discontinuation of TVR occurred in 42.3% (11/26) of
patients in the gSh group and 21.4% (6/28) of patients
in the q12h group. Frequency of TVR discontinuation
due to anaemia or renal damage was significantly higher
in q12h than in gq8h (6/26 [23%] versus 0/20 [0%],
respectively; P=0.02; Additional file 1}.

For anaemia, decreases of mean haemoglobin levels
were similar during the inirial 6 weeks. Although mean
haemoglobin levels continued to decrease in the g8h
group, haemoglobin levels stopped decreasing in the
q12h group after week 6 (Figure 2). Low haemoglobin
(<8.5 g/dl) occurred in 8 (30.8%] partients in the qSh
group and 6 {23.1%) patients in the q12h group. The
genotype of the ITPA single nucleotide polymorphism
{SNP) had no significant effect on the frequency of
anaemia. In terms of renal damage, during the 12 weeks
of the wiple therapy, estimated glomerular fleration
rate decreased significantly more in the q8h group than
in the q12h group (Figure 3).

Adherence to PEG-IFN and RBV treaument was
higher in the q12h group, although the difference was
not statistically significant (Additional file 1).

Table 2. Pharmacokinetic parameters of telaprevir at week 2

Pharmacokinetic parameter TVR 750 mg q8h (n=10}

TVR 750 mg g12h {n=10) P-value
Cppuge /I 2.80 (1.33) 2.00 (0.59) 0.243
1 h, ug/mi 2.93(1.35) 3.07 (0.81) 0.661
2.5 h, ug/mi 3.60 (1.56) 3.24 (1.22) 0.842
4 h, ugiml 342 (1.40) 3.03 (1.02) 0.661
6 h, ug/m! 3.02 (1.41) 2.51 {0.97) 0.549
3 h, ugfml 2.48(1.37) 1.98 (0.77) 0.548
12 h, ng/mi 3.42(1.47) 1.36 (0.70) <0.001
C,... ug/mi 3.90 (1.50) 3.74 (0.99) 0.720
AUC,, .. ugeh/ml® 74.91 (32.91) 57.16 (18.12) 0.243

All values are expressed as mean so). *Area under the curve (AUC) at 24 h {AUC
concenlration; €,

tough’

L+») Was calculated by multiplying AUC,, by 3 or AUC,,
trough plasma concentration; g8, every 8 ; q12h, every 12 h; TVR, teiaprevir.

L, by 2.C . maximum plasma

Table 3. Adverse events otcurring in >5% of participants

Adverse event

TVR 750 mg g8h (n=28) TVR 750 mg q12h (n=26) P-vaiue All (n=52)
White blood cell count decreased 26 (100) 26 (100) 1.00 52 (100)
Platelet count decreased 26 (100) 26 (100) 1.00 52 (100)
Anaemia 26 (100) 26 (100) 1.00 52 (100)
Blood creatinine increased 21 (30.8) 12 (46.2) 0.02 33 (63.5)
(eGFR decreased)
Skin rash 1(42.3) 13 (50) 0.59 24 (46.2)
Blood uric zcid increased 10 (38.5) 6 (23.1) 0.37 16 {30.1)
Anorexia 4{(15.4) 2 (7.7} 0.67 6 (11.5)
General fatigue 3 (11.5) 1(3.9) 0.61 4(7.7)
Data are n (%). eGFR, estimated glomerular filtration rate; g8h, every 8 h; q12h, every 12 h; TVR, telaprevir.
Antiviral Therapy 19.3 281
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Figure 2. Time course of haemoglobin levels during the triple therapy
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telaprevir.

Discussion

With the introduction of TVR, the eradication rate of
HCV has improved significantly [5-7]. However, severe
adverse effects associated with TVR have also been
reported, some or which occur more frequently in Japa-
nese patients [8,9]. The dose of TVR for use in triple
therapy was determined based on a dose-finding study
conducted in the US and Europe {15], which found that
the q8h dosage regimen achieved the greatest reduc-
tion of HCV RNA. However, body weights of Japanese
patients who were treated with TVR, PEG-IFN-02b and
RBV [9] were 61-63 kg compared to 79-91 kg among
American and European patients who were treated with
bocepreviy, PEG-IFN-02b and RBV combination ther-
apy [16]. As the dose of TVR is the same among coun-
tries where triple therapy is approved, we considered

)
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the possibility that the dose of TVR might be too high
for smaller Japanese patients and could be reduced.
Suzuki et al. [17] previously reported that the antiviral
effect of triple therapy was similar when patients were
given TVR at 1,500 mg/day (q8h at 500 mg) compared
with those given at 2,250 mg/day (q8h at 750 mg) in
the Japanese patients, suggesting that reduction of
TVR might be possible. However, the treatment period
of their study was only 12 weeks, and the study was
a non-randomized conrtrolled study with a small num-
ber of patients. Therefore, we conducted a randomized
controlled trial to confirm that the dose reduction is as
effective as the approved regimen. Therefore, we also
attempted to test if TVR is as effective when adminis-
tered at 12 h intervals instead of 8 h intervals, based on
a pharmacokinetics study in which Marcellin ez al. [18]
found no difference in viral response and safety profiles

22014 International Medical Press
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Figure 3. Time course of eGFR levels from baseline during triple therapy

———— 121 (TVR 1,500 mg)
-------- Ay 8h (TVR 2,250 mg)

TVR
PEG-IFN/RBV
Time, weeks
10.0 - o] 2 4 6 8 12
1 : ; i ° ;/é-m’“w
0.0 _,____% £} : S ————g 9
-10.0
T T
A, e -
& t
-20.0 ~ - % T I ................ i’%
.............................. h‘_\;"“”” -
o I 4
£ -300-
E
o
‘C“B -40.0 4
[eh]
-50.0 1
-60.0 4
-70.0 4
-80.0 -
Patients remaining on study
qlzh, n 26 24 24 22 22 22
gizh,n 26 25 24 23 23 23

Statistically significant differences between patients treated with 1,500 mg versus 2,250 mg telprevir (TVR): 2P<0.01, *P<0.05. eGFR, estimated glomerular filtration

rate; PEG-IFN, pegylated interferon; g8h, every 8 h; g12h, every 12 by; RBY, ribavirin.

between patients treated with the triple therapy with
TVR 2,250 mg (q12h) and TVR 2,250 mg (gqSh). Fur-
thermore, Buti ef al. {19] reported that the effectiveness
and safety were similar between patients treated with
triple therapy with 2,250 mg TVR (q12h) and 2,250 mg
TVR (g8h) in the OPTIMIZE trial (Phase IlIb).

We showed in this study that the effect of TVR given
q12h at 750 mg with PEG-IFN-02b and RBV is the same
as TVR given q8h among Japanese chronic hepatitis C
patients. However, four patients failed to achieve SVR,,
and all treatment wzs discontinued within 4 weeks in
these patients. Safety profiles were similar except for
differences in the frequency of anaemia and renal dam-
age. Haemoglobin levels continued to decline only in
patients who received the larger 2,250 mg dose, whereas

Antiviral Therapy 19.3
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haemoglobin levels plateaued by weck 6 in patients
who received the 1,500 mg dose. We also found that the
1,500 mg dosage was also accompanied with a lower
frequency of renal damage (Figure 3). Incidence of TVR
discontinuation was significantly less frequent in patients
treated with the 1,500 mg regimen. These results suggest
that reduction of TVR to 1,500 mg and administration
of the drug q12h is as effective as the approved 2,250 mg
dose and is less likely to result in premature termination
of TVR therapy (Additional file 1).

We assessed the effect of reduced TVR only in
patients who relapsed under previous PEG-IFN/RBV
therapy or had the IL28B SNP rs8099917 TT geno-
type that is associated with a good response to IFN
therapy. Patients who had relapsed during previous
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PEG-IFN/RBV therapy have been reported to respond
well to triple therapy [9]. The majority of patients with
the 1s8099917 TT genotype have also been reported
to successfully eradicate the virus with tiple therapy
[20,21]. The effect of TVR reduction on patients who
are expected to be difficult to treat should be further
explored in a different trial.

Until recently it was unknown why SNPs near the
1L28B locus, such as rs8099917 and 1512979860, are
associated with the outccme of IFN therapy. However,
the recent characterization of IFNL4 and its associa-
tion with polymorphism 5469415590 (TT or AG) has
shed light on this issue [22]. Genotype 55469415590 TT,
which fails to express functional IFNL4, is associated
with both eradication of HCV by PEG-IFN plus RBV
combination therapy as well as spontaneous clearance
of the virus [22]. As this polymorphism is in strong link-
age disequilibrium with 1s8099917 and rs12979860 in
Asian populations {22], it is assumed that in the major-
ity of patients the IL28B and IFNL4 55469415590 gen-
otypes are in complete linkage disequilibrium, and in
fact, there was only one patient who had a discrepancy
between $s469415590 and rs8099917 genotypes {Addi-
tional file 1). Taken together, patients with ss469413590
genotype TT/TT are expected to be successfully treated
with the 1,500 mg regimen.

Our results were obtained from Japanese patients
with body weights between 61 and 63 kg in each group
of patients {Table 1). Rzsults obtained here should be
confirmed in patients with a larger body weight. Alter-
natively, administration of TVR based on body weight
should be considered in order to maintain high eradi-
cation rates while reducing the risk of adverse effects.
However, it should be noted that the limirations of
the study are the relatively small patient numbers and
enrolling two main groups including prior relapsers
and treatment-naive patients with favourable INFL4
genotypes. A more comprehensive study is essential in
the future.
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Additional files

Additional file 1: Supplementary tables illustrating a
comparison between IFNL3 (rs§099917) and IFNL4
{ss469415590) genortypes; SVR_, rates stratified by
response to previous therapy, age, gender and platelet
count; adverse events leading to discontinuation of
all treatment or TVR only; and the rate of treatment
completion withourt reduction or discontinuation can
be found at hrep//www.intmedpress.com/uploads/
documents/3050_Kawakami_Additional_File_1.pdf

Additional file 2: Supplementary figures displaying
the study design; enrolment and outcomes; and
the cumulative rate of undetectable HCV RNA
in serum during treatment can be found at htep://
www.intmedpress.com/uploads/documents/3050_
Kawakami Additional_File_2.pdf
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Original Article

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 288 (IL28B) poly-
motrphism influenced treatment outcome in Japanese patients
with hepatitis C virus (HCV)-related liver cirrhosis (LC).

Methods: Fourteen coliaborating 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 lcad (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 {L28B rs8099917 TT allele compared with
8.8% of those with the TG/GG alleles {F = 0.004). In patients

with G1H having TT allele, treatments longer than 48 wesks
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 iL288 polymor-
phism. In those with GTH, {L28B 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.
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INTRODUCTION

HRONIC HEPATITIS C virus (HCV) infection is a
leading cause of liver cirthosis worldwide.' Patients
with HCV-related liver cirthosis (LC) are at increased
risk of hepatic decompensation and hepatoceliuiar
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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 patents 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 cirrhosis 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,
r$12979860) are the most powerful predictors of SVR
to pegylated (PEG) IEN 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
weatment 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 drrhosis, 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 wvarices on endoscopy or positive
values using the following discriminant by Ikeda
and colleagues: z=0.124 x (y-globulin {%]) + 0.001 x

© 2013 The Japan Society of Hepatology
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(hyaluronate) (ug L) ~ 0.075 x (platelet count
[#10% counts/mm’]) ~ 0.413 xsex (male, 1; female,
2) - 2.005.%"% 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 dassified
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 ug/kg bodyweight per week), 20
(7.7%) patients were treated with PEG IFN-c-2a (45~
180 pg/week) and the remaining 17 (6.5%) patients
were treated with IFN-¢-2b or IFN-B. IFN-0-2b 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 padents 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 duradon.

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 serumm 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 previousiy 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 multdvariate logistic regression analysis to 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

F THE 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%).

IL238B genotype and treatment cutcome in cirrhosis 985

There were 190 patients with G1H and 133 (70%) of
these had the TT allele at 1L28B 1s8099917. There were
71 patients in the non-G1H group, 51 (71.8%) of whom
were found to have the TT allele at 11.28B rs8099917.

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 duraton in patients in the G1H group was
significantly longer than those in the non-Gil group
(P=0.010).

Association between 1L28B rs8099917
genotype and treatment response

Sustained virological response was achieved in 37.0% of
patients with the 38099917 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 significanty
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
158099917 TG or GG allele was significantly higher than
in those with the TT allele {P=0.002). There was no

No. of patients

N=280

No. of patienis who were not measured ;
for IL288 polymorphism i
N=29 ;

No. of patients

3
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N=261

Figure 1 Flowchart showing the char-

acteristics of the study cohort. IL28B,
interleukin 28B; SVR, sustained viro-
logical response.
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Table 1 Summary of demographic and baseline characteristics (n = 261)

GiH, n=190 Other than G1H, n =71 All patents, n=261
Sex (M : F) 95:95 37:34 132:129
Age (years) 60.5£9.3 61.2%78 60.7+£8.9
BMI (kg/m?) 23.8+3.5 23.4£3.2 23.7+3.4
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£0.9 1.1£1.4 L1£1.2
AST (IU/L) 79.1+£442 75.8£57.7 79.9 %527
ALT (IU/L) 82.4x£56.4 81.9£75.4 83.3£66.2
GGT (1U/L) 83.8£107.8 87.0 £140.1 84.6+115.8
Albumin (g/dL) 3.7+05 3.8%04 37405
Prothrombin (%) 86.2+14.4 83.7£16.7 85.5%£15.1
WBC (/ul) 4407 £1592 4190 £ 1930 4348 £ 1667
Hemoglobin (g/dL) 13.2%1.8 131£18 13.1+1.38
Platelets (10%/mm?) 11.8+6.7 11.8%6.3 11.8£6.6
AFP (ng/mL) 48.9£224.7 24.0+£29.3 45.4+£193.9
DCP (mAU/mL) 66.8£372.3 155326204 92.4 £450.8
IL28B (TT: TG + GG) 133:57 51:20 184:77

All values are expressed es mean = standard deviation.
AFP, a-fetoprotein; ALT, alanine transaminase; AST, aspariate aminotransferase; BMI, body mass index; DCP, des-y-carboxy

prothrombin; EV, esophageal varices; G1H, genotype 1 with high viral load; GGT, r-glutamyltransferase; HCC, hepatoceliular
carcinoma; [FN, interfercn; 1L28B, interleukin 28B 158099917 genotype; WBC, white blood cell.

significant association between the IL.28B 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 teaunent and sustained virological response rates (1 =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%) it =140 {53.6%)
Treatment duration (waeks)
Mean = SD 453 +£21.6 37.7%19.6 432+21.4
Median 48 28 48
SVR n=41 (21.6%) =43 (60.6%) =84 (32.2%)

G1H, genotype 1 with high viral load; IFN, interferon; RBY, ribavirin; $D, standard deviation; SVR, sustained virological response.

Table 3 Association between IL28B rs§099917 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 158099917 genotype; SVR, sustained virological response.

© 2013 The Japan Society of Hepatology
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Table 4 Sustained virological response associated between IL28B 158099917 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 {53.0%) 0.596

G1H, genotype 1 with high viral load; IL28B, interleukin 28B rs8099917 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 acdvity,
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 TT allele of IL28B 1s8099917.
Multivariate analysis identified that possession of the
11.28B 158099917 TT 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 (1.19), 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 IL28B genotypes

and on-treatment viral response. The SVR rate in
patients who achieved LVR was significantly lower than
those who achieved RVR and cEVR (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 Gi1H 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 patents 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

95% CI P-value
BMI (kg/m”) 22.9%3.5 24.0%33 0.019
WBC (/uL) 1727 + 2096 4168 + 1376 0.013
Albumin (g/dL) 2.83+0.48 3.68+0.46 0.018
Other than G1H n=43 (51.2%) n=28 (15.8%) <0.001 1.77-26.43 0.005
[IL28BTIT n=68 (81.0%) n=116 (65.5%) 0.012 1.01-9.15 0.047

P-values were obtained by logistic regression model.
BMI, body mass index; Cl, confidence interval; G1I, genotype 1 with high viral load; 11288, interleukin 28B rs8099917 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 1T 1L28B TG/GG All patients patients (%)
RVR 7]7 0/0 717 Anemia 63 (24.1%)
100% 0% 100% Thrombocytopenia 31(11. J%)
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%)
- - N Depression 5 (1.9%)
cEVR, complete garly virclogical response (defined as serum . Development of hepatocellular carcinoma 3 (1.1%)
HCV RNA negative at treatment week 12); G1H, genotype 1 with Respi . disord 3 (1.1%)
high viral load; HCV, hepatitis C virus; IL28B, interleukin 28B esplratory disorders e
158099917; LVR, late virclogical response (defined as serum FICV Liver decompensation 2(0.8%)
RNA detectable at 12 weeks and undetectable at 36 weeks after Malignant neoplasm 2 (0.8%)
the start of weatment); RVR, rapid virological response (defined Interstitial pneumonia 2 (0.8%)
as serum HCV RNA negative at treatment week 4). Cerebral hemorrhage 1 {0.49)
Cerebral infarction (O.—l", )
Cholangitis 1(0.4%)
two cases of liver decompensation, two cases of intersti- Re.tmal hemorrhage . L (0.4%)
. . , Diabetes decompensation 1 (0.4%)
tal pneumonia, one case of cerebral hemorrhage and 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,
treatment 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 1L28B 1s8099917 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
11.28B 158099917 genotype TT was significantly higher
than those with rs8099917 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 =10.042). 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).

DISCUSSICN

E FOUND THAT in Japanese patients with G1H
HCV-related LG, 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

Odds ratio 95% CI P-value
Platelets (10%/mm?) 14.5%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 0.018 278 1.14-7.42 0.031
Treatment duration, cver 48 weeks  71=27 (75%) =51 (52.6%) 0.023 2.53 1.07-6.49  0.042

P-values were obtained by logistic regression model.

Cl, contidence interval; G1H, genotype 1 with high viral load; 1L.288, interleukin 288; SVR, sustained virological response.
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