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Aim: This study evaluated the efficacy of interferon plus
ribavirin and examined whether interleukin 288 (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.

Resulis: 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 effeciive irrespective of IL28B
polymorphism. In those with G1H, SVR was achieved in 27.1%
of patients with the {L28B rs8099917 1T allele compared with
8.8% of those with the TG/GG alleles (P = 0.004). In patients

with G1H having TT allele, treatments lovniger than 48 weeks
achieved significantly higher SVR rates than ireatments less
than 48 weeks (34.6% vs 16.4%, P = 0.042). in patients with
G1H having TG/GG alleles, ireatments longer than 72 weeks
achieved significantly higher SVE 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-Gt1H HCV-related LC was more effective
than those with G1H and not influenced by IL28B polymor-
phism. In those with G1H, 1L28B polymorphism may predict
SVYR 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 cirrhosis worldwide.! Patients
with HCV-related liver cirrhosis (LC) are at increased
risk of hepati¢c decompensation and hepatoceliular
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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 jn 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 SYR rate than non-cirthotic patients, as
well as a reduced tolerance to the therapy.®” A previous
meta-analysis revealed that the overall SVR rate in
patients with ciithosis 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 (158099917,
1812979860} 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 [L28B polymorphisin and
the treatment efficacy in fapanese patients with HCV-
related LC.

METHODS

HIS WAS A multicenter retrospective study of

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

Patient selection

Data were collected from 290 patients with HCV-related
LC receiving treatment with IFIN 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 cirthosis 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 (globdlinn [%]] + 0.001 X
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{(hyaluronate) (Hg L") - 0.075 x (platelet count
[x10" counts/mm’]) ~ 0.413 xsex (male, 1; female,
2) = 2.005."1 Principal investigators in 14 hospitals
identified eligible patients and entered data in a pre-
defined database.

Combination therapy

Of the 290 patienis 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 Kiti/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
IFN-p-2b (1.5-1.0 pg/kg bodyweight per week), 20
(7.7%) patients were treated with PEG IFN-o-2a (45-
180 ng/week) and the remaining 17 (6.5%) patients
were treated with IFN-0-2b or IEN-B. IEN-¢-2b and
IPN-[ 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 teatment 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 sertm FICV 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 seduencing, 4§ 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 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 eatly 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 cirthosis 985

There were 190 patients with G1H and 133 (70%) of
these had the TT allele at IL28B 1s8099917. There were
71 patients in the non-G1H group, 51 (71.8%) of whom
were found to have the TT allele at 1L28B 1s8099917.

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 138099917 TT allele and 20.8% in
those with the TG or GG allele. Virological responses,
including SVR, relapse and breakthrough, in patients
with the 18099917 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
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=290

No. of patients who were not measured
for 1L28B polymorphism
N=29

No. of patients

N=281

Figure 1 Flowchart showing the char-
acteristics of the study cohort. IL28B, SVR
interlenkin 28B; SVR, sustained viro- N=84

Relapse and breakihrough|| Non-responder
N=65
24.9%

Treatment discontinuation
N=87 N=25
23.3% . 0.6%

27

logical response. 2:2%
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Table 1 Summary of demographic and baseline characteristics (n = 261)

GI1H, n=190 Other than G1H, n=71 All patients, n =261
Sex (M: F) 95:95 37:34 152:129
Age {years) 60.5%£9.3 61.2+£7.8 60.7 £8.9
BMI (kg/m?) 23.8%3.5 234432 237 +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} 1L1+0.9 1.14+1.4 1.1+£1.2
AST (IU/L) 79.1 £ 44.2 75.8%57.7 79.9 £52.7
ALT (IU/L) 82.4+56.4 §1.94754 83.3:£66.2
GGT (IU/L) 83.8+£107.8 87.0 4+ 140.1 84.6+115.8
Albumin (g/dL) 3.7+0.5 3.8+04 3.7+0.5
Prothrombin (%) 86.2:+14.4 83.7+16.7 85.5+15.1
WEBC (/ul) 4407 + 1592 4190+ 1930 4348 + 1667
Hemoglobin {g/dL) 132418 13.14+1.8 13.1%1.8
Platelets {10"/mun’) 11.8£6.7 11.8+6.3 11.84+6.6
AFP (ng/mL) 48.9+224.7 24.0+29.3 45.4 +193.9
DCP (mAU/mL) 66.8+372.3 155.3 £620.4 92.4 +450.8
IL28B (TT: TG + GG) 133:57 51:20 184:77

All values are expressed as mean & standard deviation.

AFP, g-fetoprotein; ALT, alanine transaminase; AST, aspartate aminotransferase; BMI, body mass index; DCP, des-y-carboxy
prothrombin; BV, esophageal varices; G1H, genotype 1 with high viral load; GGT, y-glutamyltransferase; HCC, hepatocellular
carcinoma; IFN, interferon; IL28B, interleukin 28B 188099917 genotype; WBC, white blood cell.

significant association between the [L28B 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 11288 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 % 8D 453 +£21.6 37.7+£19.6 432+214
Median 48 28 48
SVR n=41(21.6%) =143 (60.6%) n=284 (32.2%)

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

Table 3 Association between IL28B 1s8099917 polymorphism and treatment response in 261 hepatitis C virus-related liver
cirrhotic patients

11288 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

© 2013 The Japan Society of Hepatology
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1L28B genotype and treatment outcome in cirthosis 987

Table 4 Sustained virological response associated between 1L28B 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 (55.0%) 0596

G1H, genoiype 1 with high viral load; IL28B, interleskin 288 138099917 polymorphism.

Predictive factors associated with SYR

Differenices 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 TT allele of IL28B 158099917.
Multivariate analysis identified that possession of the
IL28B 18099917 IT 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-ireatment 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
patienits 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; 5% CI,
1.01-1.18; P=0.047}, serum albumin {OR=27§;
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 cirthosis patients

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

Odds ratio 95% CI P-value
BMI (kg/m?) | 229%35 24.0+33 0.019
WBC (Jul) 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%) =28 (15.8%) <0.001 6.49 1.77-26.43 0.005
IL28BTT n =68 {81.0%) n=116 {65.5%} 0.012 2.85 1.01-9.15 0.047

P-yalues were obtained by logistic regression model.

BMI, body mmass index; Cl, confidence interval; G1H, genotype 1 with high viral load; 1L28B, interleukin 288 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-ireatment viral response in the patients with G1H

Hepatology Research 2014; 44: 983-992

Table 8 Adverse events higher than grade 2

No. of
1288 TT IL28B TG/GG All patients patients (%)
RVR 7/7 0/0 77 Anermia 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 l4/44 a/11 18/55 Fatigue and general malaise 15 (5.79%)
31.8% 36.4% 32.7% Gastrointestinal disorders 5 (1.9%)
cEVR, complete early virological response (defined as serum gepmss}on - e o . 5 (1.9%)
R o ) i . evelopment of hepatocellular carcinoma 3 (1.1%)
HCV RNA negative at treatment week 12); G1H, genotype 1 with Resoir disorders o
high viral load; HCV, hepatitis C virus; [L28B, interleukin 288 ‘esp tratory disord e_rb 3 (1.1%)
138099917; 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 neoplasim 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?ma,i hemorrhage . L (0.4%)
. \ Diabetes decompensation 1 (0.4%)
tial pneumonia, one case of cerebral hemorrthage and Palpitation 1 (0.4%)

one case of cerebral infarction. The cause of death in two
patients was decornpensation 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 PN 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-
uved, 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.

1L28B alleles predicting SVR in G1H group

The influence of 1L28B 158099917 genoctype on SVR
in G1H is shown in Tigure 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

1L28B 18099917 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
11288 188099917 genotype TT was significantly higher
than those with 1s8099917 TG or GG (27.1% vs 8.8%,
P=0.004). In patients with G1H and IL285B 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 1L28B
TG/GG, the SVR of those weated 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 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 rs8099917 (n = 133)

Factors SVR (+) (n=36) SVYR(-){n=97) P-alue Multivariate analyses

Odds ratio  95% CI P-value
Platelets (10%/mm?) 14.5x115 10.6 4.2 0.024 1.08 1.01-1.18 0.047
Albumin {gfdL) 3921050 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%) 0.023 2.53 1.07-6.49  0.042

P-values were obtained by logistic regression model.

Cl, confidence interval; G1H, genotype 1 with high viral load; [L288, inferleukin 288; SVK, sustained virological response.
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HCV-related fiver cirrhosis
SVR =32.2%
(84/261)

HCY genoiype 1 with high viral foad Yes No
SVR=216% SVR = 60.6%
{41/190) (43/71)
/ /\\\
pd S
IL28B rs8099917 genotype kL TG and GG
SVR=27.1% SVR =8.8%
{36/133) (5/57)
/ f\\ / /\\
Treatment duration CGver 48 weeks Under 48 weeks Qver 72 weeks Under 72 weeks
SVR = 34.6% SVR = 16.4% SVR =37.5% SVR =4.1%
(27/78) (5/55) (3/8) (2/49)

Figure 2 SVR in HCV-related liver cirthosis 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 158099917; SVR, sustained virological response.

enced by a polymorphism at 11.28B 158099917. In con-
irast, SVR rates in non-G1H were higher than those in
G1H, irrespective of 1L28B 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
1L.28B polymorphism should be taken into when deter-
mining antiviral therapy for HCV-related LC. In patients
with HCV-related LC, 1L28B genoctyping 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 IEN plus
ribavirin in patients infected with HCY genotype 1.1
Although somé invéstigators have shown that ILZ8B

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 dear-
ance.”*¥ However, the precise mechanism associated
with the action of IL28B polymorphisms has not been
fully elucidated.

Pegylated IFN 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 event lower than in noh-LC patients, reflecting reduced
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tolerance o the therapy.®® Although patients with
HCV-related [.C are difficult to teat, 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 [FN treat-
ment had a lower risk of HCC than controls.”® Thus, IFN
weatment 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 TFN
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
evenis, 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 ribavirin range 6.9-20.6% and 16.7-27.1%,
respectively. 3% 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
reduictions in the doses of IFN and/or ribavirin early in
the wreatment 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
IEN 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
11288 158099917 genotype 1T, treatment of more than
48 weeks achieved a higher SVR rate than treatment of
less than 48 weels, and in those with the TG or GG
alleles SVR rates were greater in those who received
more than 72 weeks of ireatment. The response to treat-
ment is a very importani guide of treatment duration in
HCV-related LC. Purther prospective studies using larger
numbers of patients matched for race, HCV genotype,
viral load and wreatment durations would be required to
explore the refationships between IL28B polymorphism
and the treatment response to combination therapy in
patients with HCV-related LC.

Recently, new trials of [FN-free combination therapy
with direct-acting antivirals (DAA) such as protease-
inhibitor, non-structural (WNS)SA inhibitor or NS5B
polymerase inhibitor nucleotide analog have shown a
strong antiviral activity against HCV2** 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 IFN 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 ireatment.

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-§ and PEG IFN),
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 cirthosis treated with IEN or PEG
IFN plus ribavirin.®*° Thus, aithotigh there were some
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limitations, our findings contribute to providing valu-
able information to guide dlinical decisions.

In conclusion, the combination therapy with IFN plus
ribavirin in Japanese patients with non-G1H HCV-
related LC was more effective than those with G1H and
not influenced by 1L28B 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 11.288
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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Biphasic skin reactions during telaprevir-
based therapy of jJapatiese patients infected
with hepatitis C virus

To the Editor: Telaprevir-based triple therapy,
comprising 12 weeks’ telaprevir administration

J Am AcaD DermaTOL
MarcH 2014

ith peginterferon and ribavirin, is highly effective
for chronic hepatitis C.'* However, telaprevir-
related skin reactions are more severe than those
related to peginterferon and ribavirin.” Telaprevir
generally causes mild or moderate rash that occa-
sionally progresses to serious skin reactions,
including drug rash with eosinophilia and systemic
symptoms and Stevens-johnson syndrome.”™ To
characterize the dermatologic adverse reactions
associated with telaprevir, we enrolled 61 patients
with chronic hepatitis C who were receiving
telaprevir-based triple therapy at Toranomon
Hospital as part of the phase 3 study in Japan.

Drug eruptions were noted in 83.6% (51/61) of
patients and were classified according to severity as
grade 1 in 37.7%, grade 2 in 44.3%, and grade 3 in
1.6% of patients.” The onset of the eruptions revealed
a biphasic pattern (Fig 1). Early-phase reactions
(EPRs) were noted in 62.3% (38/61) of subjects
within 10 days of treatment initiation, while late-
phase reactions (LPRs) were sporadically observed
in 37.3% (23/61) of subjects between days 19 and 60.
Both EPRs and newly occurring LPRs developed in
15 of the 23 patients with LPRs.

The clinical features of EPRs and LPRs were
different (Fig 2). In a typical case of EPR, the skin
reaction was millet-sized disseminated erythema,
frequently accompanied by itching; the lesions
generally occurred in a symmetrical manner and
tended to develop in intertriginous regions (Fig 2, A).
EPRs were relatively mild and tended to recover
spontaneously. The EPRs disappeared without medi-
cation in 3 cases and were treated with topical and
oral antihistamines in 7 cases. Others were generally
managed with topical corticosteroids and oral anti-
histamines. EPRs resolved completely in all patients
except 2, in' whom a few papules persisted even after
early erythema had resolved; both of these patients
experienced new development and aggravation of
erythema around day 40, which is indicative of LPRs.

LPRs involved injection-site erythema accentu-
ated by reddish papules, microvesicles, and concres-
cence of erythema with severe itching, lower imb
purpura, and increase by approximately 10% in the
eosinophil count (Fig 2, B). Among the 23 patients
with LPRs, 8 required only topical corticosteroids,
and 3 required both topical certicosteroids and oral
antihistamines. Eleven patients with widespread
erythema that was likely to progress to grade 3
without signs of severe drug eruption, such as
systemic symptoms (e.g., pyrexia), mucous mem-
brane lesions, and organ derangement, were treated
with an oral corticosteroid along with topical corti-
costeroids and oral antihistamine, without discontin-
uing telaprevir-based triple therapy. In these cases,
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Fig 1. Time of onset of drug eruptions during adminisiration of telaprevir-based triple therapy

for hepatitis C. EPRs, Early-phase reactions; LPRs, late-phase reactions.

i

Fig 2. Comparison of early- and late-phase skin reactions in telaprevir-based triple therapy
for hepatitis C. A, Skin reaction during the early phase (onset day: day 3, date of photo: day 4.
B, Skin reaction during the late phase (onset day: day 31, date of photo: day 53).

prednisolone was orally administered at doses of 10
to 30 mg, which was gradually decreased without
discontinuing telaprevir-based triple therapy; pred-
nisolone was finally discontinued between 8 and 30
days, under careful observation. None of our pa-
tients had serious drug eruption. Telaprevir was
continued in all patients except 1 who complained
of strong itching sensation on day 64 without severe
skin lesions.

Chronic hepatitis C is a fatal disease that can cause
liver cancer. To continue the telaprevir-based triple
therapy, good collaboration between hepatologists

and dermatologists is important to appropriately
evaluate skin symptoms and minimize the risk of
serious drug eruptions.

Akiko Kishi, MD,” Nobukazu Hayashi, MD, PhD,”
Ruwiaki Obara, MD,” Keifi Aoki, MSc,” Ichimaro
Yamada, PhD,” Kenji Ikeda, MD, PhD,” and
Hiromitsu Kumada, MD, PhD’

Department of Dermatology,” and Depariment of
Hepatology,” Toranomon Hospital; Development
Division, Mitsubishi Tanabe Pharma Corpora-
tiom, Tokyo, Japan
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The diagnostic challenge of vulvar squatmous
cell carcinoma: Clinical manifestations and
unusual buman papillomavirus types

To the Ediior: Treatment for early stage vulvar
cancer lesions is readily available with limited
morbidity; advanced stages of the disease, however,
require interventions with serious morbidity. We
sought to characterize clinical presentation of
vulvar carcinoma to better understand reasons for
delayed diagnosis and to determine which human
papillomavirus (HPV) subtypes are causative.
Twenty-three cases of invasive vulvar squamous
cell carcinoma (SCC) were identified using the pa-
thology databases at the University of Pennsylvania.
DNA was extracted from formalin-fizred parafiin
embedded samples. HPV-PCR products were

J Am Acap DERMmATOL
MarcH 2014

Table 1. Demographic and lesion characteristics

Age at diagnosis {median, IQR) 61 (43-76)
Smoking status (n, %)

Never smoker 3 35%
Past smoker 6 26%
Current smoker 7 31%
Srmoking status unknown 2 9%
Medical history (n, %)
History of HIV infection 3 21%
History of genital warts 6 27%
History of ciabetes 5 22%
History of inflammatory bowel 0 0%
disease
History of organ transplant 2 9%
History of other cancer 4 17%
History of autoimmune disease o 0%
History of eczema 1 4%
History of prior systemic treatments
(n, %)
Yes 3 14%
None/unknown 20 86%
History of topical treatments to vulvar
area {n, %)
Yes 8 35%
None/unknown 15 65%
History of abnormal Paps (n, %)
Yes 8 35%
None/unknown 15 65%
History of concurrent or previous
vulvar dermatoses diagnosed
clinically (n, %}
Yes 4 83%
None/unkaown 19 17%
Previous vulvar symptoms (n, %)
Yes 17 74%
None/unknown 6 26%
Lesion size in cm (median, IGR)*
Type of provider who first evaluated
patient {N) )
Ob/gyn i8 78%
Other ‘ 5 22%
Time from initial presentation in 1 0-2)

medical system to biopsy in
months (Median, IQR)

fQR, interquartile range.
*Data available for 15 of 23 specimens.
fOne day to 1 month rounded up to 1 month.

detected with PGMY-GP+-primer system. HPV-PCR
products were then cloned and sequenced.
NCBI-BLAST analysis revealed the presence of
different HPV types.’ Clinical data were extracted
from the medical record (Table I).

Studies have shown that vulvar cancer patients
often have lengthy medical contact and treatment for
vulvar symptoms prior to diagnosis.> Most patients
in our study (74%) were aware of vulvar symptoms
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Abstract

Background Efficacy of available therapies for patients
with HCV who have previously failed treatment is limited.
Two Phase HI, opfm&abel' trials in Japan investigated
efficacy and safety of simeprevir and peginterferon-o-2a/
ribavirin (PR) combination therapy in treatment-experi-
enced patients with genotype 1 HCV infection.

Methods In CONCERTO-2, prior non-responders to IFN-
based therapy (N = 106) received simeprevir (TMC435)
100 mg QD with PR for 12 (SMV12, n = 53) or 24 weeks
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material, which is available to authorized users.
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(SMV24, n = 33) followed by response-guided therapy
(RGT) with PR for 12/36 (SMV12) or 0/24 (SMV24)
weeks. In CONCERTO-3, relapsers after IFN-based ther-
apy (N = 49) received simeprevir 100 mg QD with PR for
12 weeks followed by RGT with PR for 12/36 weeks.
Primary endpoints were the rates of sustained virologic
response 12 weeks after treatment end (SVR12).

Results SVR12 rates were 52.8 % (SMV12) and 35.8 %
(SMV24) for prior non-responders, and 95.9 % for prior
relapsers (SMV12; p <0.0001 vs null hypothesis,
respectively). Most prior non-responders (SMV12: 81.1 %;
SMV24: 73.6 %) and prior relapsers (95.9 %) met RGT
criteria and completed PR to Week 24. Of these, 60.5 %,
48.7 %, and 95.7 %, respectively, achieved SVR12. Viral
breakthrough occurred in 13.2 % (SMV12) and 113 %
(SMV24) of prior non-responders; no viral breakthrough
occurred in prior relapsers. Viral relapse occurred in
38.6 % (SMV12) and 51.1 % (SMV24) of prior non-
responders and 8.2 % of prior relapsers. Simeprevir with
PR was generally well tolerated in both studies.

Conclusion Re-treatment with 12 weeks of simeprevir
QD with PR provided high SVR in treatment-experienced
patients with chronic HCV genotype 1 infection, and
allowed most patients to complete treatment in 24 weeks.

Keywords Chronic hepatitis C - Sustained virologic
response - Simeprevir - TMC435 . Treatment-experienced
Introduction

Infection with hepatitis C virus (HCV) is a global health
problem and a leading cause of chronic hepatitis, cirrhosis,

and hepatocellular carcinoma (HCC) [1]. Recent estimates
suggest that approximately 2 million people are infected
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with HCV in Japan [2]. Furthermore, HCC is one of the
leading causes of cancer-related mortality in Japan, with
approximately 70 % of HCC cases atiributable to HCV
infection [2, 3]. Among Japanese patients with HCV,
genotype 1b is the most prevalent subtype, accounting for
approximately 70 % of cases (versus 20 % for genotype 2a
and 10 % for all other genotypes combined) [2].

Until recently, combination therapy comprising peg-
interferon-o¢ and ribavirin (PR) for 24-48 weeks was
recognized as the standard treatment for patients with
HCV infection [4, 5]. However, sustained virologic
response (SVR) rates are typically just 40-50 % in
patients with HCV genotype 1 infection treated with PR,
and prolonged treatment is often required, resulting in
increased rates of treatment discontinuations and dose
reductions due to adverse events (AEs) [6-9]. Re-treat-
ment for patients who do not achieve SVR is limited to
re-exposure to PR with a modified dose and treatment
duration. However, the SVR rates associated with PR re-
treatment are low (16 % in one study) [10]. New regi-
mens that increase SVR rates and shorten the treatment
period below 48 weeks would benefit those patients who
have previously failed therapy.

Efforts aimed at improving SVR rates in this patient
group have focused on oral direct-acting antiviral agents
(DAASs) that specifically inhibit the HCV NS3/4A viral
protease essential for HCV replication. Two first—-genera-
tion NS3/4A viral protease inhibitors (PIs), boceprevir and
telaprevir, have already been approved in Europe and the
U.S. for use in combination with PR for the management of
treatment-naive and -experienced patients with HCV
infection [11]. One of these Pls, telaprevir, has also been
approved in Japan and is recommended in Japanese treat-
ment guidelines for use in combination with PR as triple
therapy for chronic genotype 1 HCV infection [12-14].
Triple therapy regimens comprising PIs with PR have led
to marked improvements in SVR rates compared with PR
alone in both treatment-naive and -experienced patients.
Furthermore, a considerable number of patients may also
qualify for shortened treatment duration while preserving
high SVR rates by incorporating a response-guided therapy
(RGT) regimen based on on-treatment virologic response
milestones [15]. However, the requirement of multiple
daily doses for both PIs currently licensed has increased the
complexity of treatment [14-19], and the incidence and
severity of AEs such as auemia, skin rash, and renal dys-
function are frequently increased compared with PR alone.
Consequently, Japanese guidelines do not recommend the
use of triple therapy regimens comprising telaprevir and
PR in elderly (=65 years) patients with chronic HCV
genotype 1 with high virus levels [12].

Simeprevir is a one-pill, once-daily (QD), oral HCV
NS3/4A protease inhibitor approved in Japan, Canada, and
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the United States; it is in registration in Europe. In a
Phase TI study conducted in Japan with treatment-naive
HCV genotype l-infected patients, addition of simeprevir
to PR was associated with greater plasma HCV RNA
reductions, a higher SVR rate, and a generally good tol-
erability profile compared with PR alone [20]. CON-
CERTO-2 and CONCERTO-3 are two Phase II studies
conducted in Japan to investigate the efficacy and safety of
simeprevir (100 mg QD) with PR in patients with HCV
genotype 1 infection who were non-responders (CON-
CERTO-2) or relapsers (CONCERTO-3) to previous
interferon (IFN)-based therapy. ‘

Methods
Patients

Male and female patients recruited into the CONCERTO-2
and CONCERTO-3 studies were aged between 20 and
70 years, had chronic HCV genotype 1 infection with
plasma HCV RNA of >5.0 log;q IU/mL at screening, and
were HCV treatment-experienced. CONCERTO-2 recrui-
ted non-responders, defined as patients who had failed
TFN-based therapy administered for more than 24 weeks,
or who had failed IFN-based therapy administered for
<24 weeks because of <2 log o IU/mL reduction from
baseline in plasma HCV RNA level at week 12. CON-
CERTO-3 recruited prior relapsers, defined as patients
who had received prior treatment with IFN-based therapy
for at least 24 weeks with documented undetectable
plasma HCV RNA at the last measurement on treatment,
and subsequent detectable plasma HCV RNA level within
1 year after the last dose of medication. Patients with
evidence of HCC, a history of liver cirrhosis or hepatic
failure, or with any liver disease of non-HCV etiology,
HIV or hepatitis B co-infection, or who had received
previous treatment with any HCV therapy (including
DAAs) other than IEN, peginterferon, or RBV were
excluded from both studies. Patients were also excluded if
they had any of the following laboratory abnormalities at
screening: platelet counts <90,000/pL, absolute neutrophil
counts <1,500/uL, white blood cell counts <3,000/pL,
hemoglobin <12 g/dL, total serum bilirabin >1.5 mg/dL,
or creatinine >1.5 mg/dL. All patients gave their informed
consent to participate in the study.

Study design

CONCERTO-2 (TMC435-HPC3004; NCT01288209) was
a Phase T, multicenter, open-label, two-arm, randomized
study, Recruitment commenced on January 5, 2011, and
the final patient’s last observation was completed on
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September 5, 2012. CONCERTO-3 (TMC435-HPC3008;
NCT01290731) was a Phase III, multicenter, open-label,
single-arm study. It was initiated on December 22, 2010,
and was completed on August 14, 2012. Both studies were
approved by the appropriate ethics committees and were
performed in accordance with the ethical standards of the
Declaration of Helsinki, as well as the Good Clinical
Practice guidelines.

In CONCERTO-2, eligible patients were randomized
(1:1 ratio) to one of two treatment groups, stratified by age
(<65 or =65 years old) and IL28B genotype (158099917;
TT or TG/GG): SMV12/PR or SMV24/PR (Supplementary
Figure 1). In the SMV12/PR group patients received sim-
eprevir 100 mg QD combined with PR for 12 weeks fol-
lowed by PR alone for 12 weeks until week 24. In the
SMV24/PR group, patients received simeprevir 100 mg
QD combined with PR for 24 weeks. In CONCERTG-3
eligible patients received simeprevir 100 mg QD with PR
for 12 weeks, followed by PR alone for 12 weeks until
week 24 (SMV12/PR) (Supplementary Figure 1). In both
studies at week 24, patients either stopped or continued
treatment with PR according to RGT criteria. Patients were
permitted to stop PR at week 24 if they achieved HCV
RNA levels <1.2 logyo TU/mL detectable or undetectable
HCV RNA at week 4 and undetectable HCV RNA levels
at week 12. All other patients continued PR until week 48.
Generally, all patients were followed up for up to
72 weeks after the start of treatment regardless of treat-
ment duration.

In both studies, virologic stopping criteria were
implemented to ensure that patients with a suboptimal
response discontinued treatment in a timely manner in
order to limit the risk of drug resistance and reduce
unnecessary exposure to PR. The virologic stopping cri-
teria were as follows: patients with HCV RNA levels
>3.0 log;o IU/mL. at week 4 stopped simeprevir and
continued with PR therapy; patients with confirmed HCV
RNA levels >2.0 log;o IU/mL at week 12 (CONCERTO-2)
or <2 logg IU/mL reduction from baseline at week 12
(CONCERTO-3), or confirmed HCV RNA (>1.2 log o IU/mL)
at weeks 24 or 36 (both studies), stopped all study
medications.

The primary efficacy endpoint for both studies was
SVRI12, defined as the proportion of patients with unde-
tectable HCV RNA at the end of treatment and 12 weeks
after the last dose of treatment. Key secondary efficacy
endpoints included SVR24 (defined as the proportion of
patients with undetectable HCV RNA at the end of treat-
ment and 24 weeks after the last dose of treatment), and the
proportion of patients with undetectable HCV RNA at
week 4 (rapid virologic response; RVR), or week 12
(complete early virologic response; cEVR). The incidence
of viral breakthrough (increase of >1.0 logye IU/mL in

HCV RNA level from the lowest level reached, or HCV
RNA level of 2.0 log,o IU/mL in patients whose HCV
RNA level had previously been 1.2 logyy IU/ml or
undetectable), viral relapse (undetectable HCV RNA at end
of treatment and detectable HCV RNA at the timepoints of
SVR assessment), normalization of alanine aminotrans-
ferase (ALT) levels (at end of treatment and the timepoints
of SVR assessment), and the viral NS3 sequence were also
assessed.

Treatment administration

Simeprevir was administered orally as a single, 100 mg
capsule QD. No simeprevir dose adjustments were per-
mitted. Peginterferon «-2a (Pegasys®, Chugai Pharma-
ceutical Co., Ltd) was administered as a subcutaneous
injection (180 pg once weekly) and RBV (Copegus®,
Chugai, Japan) as oral tablets (600-1000 mg total daily
dose, depending on body weight) in accordance with the
prescribing information. Dose modifications, temporary
interruptions, and discontinuations of Peginterferon o-2a or
RBV were made in accordance with the manufacturer’s
prescribing information.

Patients stopped simeprevir if they experienced any of
the following: grade 4 elevation of bilirubin, grade 4 ele-
vation of aspartate transaminase (ASTYALT >2 times
baseline value, grade 3/4 skin events/allergic reactions, or
worsening of hepatic disease. All study medications were
stopped if patients experienced grade 4 AEs or laboratory
abnormalities that were not considered to be related to
simeprevir specifically, or were not expected toxicities of
PR or HCV infection.

The use of erythropoietin for treatment of anemia was
not permitted.

Study assessments

Plasma HCV RNA was determined at screening, baseline,
on day 3, and at weeks 1, 2, 3, 4, 8, 12, 16, 20, and 24 (all
patients), and weeks 28, 36, 48, 60, and 72 (patients
stopping PR at week 24), or weeks 28, 36, 42, 48, 52, 60,
and 72 (patients receiving PR until week 48) using the
Roche COBAS® TagMan® HCV Auto assay system (lower
limit of quaatification [LLOQ], 1.2 logyy IU/mL}). ALT
levels were determined at screening and at intervals
throughout the study. Normal ALT levels, i.e. <40 IU/mL,
were defined according to laboratory reference ranges. To
determine HCV variants at the time of failure (defined as
the visit at which patients met virologic stopping criteria,
had viral breakthrough, or viral relapse, or if they had
detectable HCV RNA at the end of treatment), HCV NS3
sequencing was determined at baseline and scheduled
VISItS.
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Adverse event assessments were performed through to
28 days after the last dose of study medication (treatment-
emergent AEs), and then untl the end of the post-treatment
follow-up period. AEs were graded by investigators
according to the World Health Organization (WHO)
grading scale. Clinical laboratory tests, electrocardiogram,
vital signs (blood pressure, pulse, and temperature) and
physical examinations were performed at screening and at
regular intervals throughout the study. Laboratory abnor-
malities were graded according to WHO criteria.

Statistical analysis

Efficacy analyses for both studies were performed on the
full analysis set (FAS; all patients who received at least one
dose of study medication and had post-baseline efficacy
assessment data). The safety analyses were performed on
the safety population (all patients who received at least one
dose of study medication).

The sample size calculation for both studies was
based on published data for PR [10, 21, 22]. For both
CONCERTO-2 and CONCERTO-3, assumptions were
based on approximately 10 % of patients withdrawing
early from either study. Therefore, for CONCERTO-2, it
was calculated that 15 patients in each treatment group
would be required to provide 90 % power to detect a
significant difference in SVR24 versus the null hypoth-
esis, and that <14 % of patients who previously failed to
respond to 48 weeks of PR would achieve SVR24 after
re-treatment with PR (5 % significance level, 2-sided).
Similarly for CONCERTO-3, it was calculated that
47 patients would be required to provide more than 90 %
power to detect a significant difference in SVR24 versus
the null hypothesis, and that <50 % of patients who
previously relapsed after 48 weeks of PR therapy would
achieve SVR24 after re-treatment with PR (5 % signifi-
cance level, 2-sided). On account of the strong correla-
tion between SVR12 and SVR24 rates, the sample size
determination based on the SVR24 rate was regarded as
applicable for these studies in which the primary end-
points were the SVRI12 rate.

All significance tests and confidence imtervals were
interpreted at the 5 %, 2-sided significance level.

Descriptive statistics were used to summarize demo-
graphic and other baseline charactesistics including IL28B
genotype. For efficacy endpoints, continuous variables
were summarized using descriptive statistics, and dichot-
omous variables are presented as a percentage of the total.
For the primary efficacy endpoint (SVR12) and SVR24
rate, a binomial test was performed versus the null
hypothesis with a 95 % confidence interval (for both
treatment groups in CONCERTQ-2). Change from baseline
in logys IU/mL HCV RNA was summarized at each
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timepoint for each treatment group. Exploratory subgroup
analyses were performed for SVRI12, based on baseline
HCV RNA levels, and other baseline characteristics
including IL28B genotype and age. The proportions of
patients with viral breakthrovgh and viral relapse were
summarized. AEs were coded using Medical Dictionary for
Regulatory Activities version 15.0. Clinical laboratory
abnormalities were determined according to the WHO
grading scale.

All statistical analyses were performed using SAS®
version 9.2 (SAS Institute Inc, Cary, NC, USA).

Results
Patient disposition and baseline characteristics

Of 128 patients screened in CONCERTO-2, 108 were
randomized, and 106 (SMV12/PR24/48, n = 53; SMV24/
PR24/48, n = 53) subsequently received study treatment
and were included in both the FAS and safety populations
(Supplementary Figure 2a). Of the 63 patients screened for
CONCERTO-3, 49 subsequently received treatment and
were included in the FAS and safety populations (Sup-
plementary Figure 2b). Only 4.7 % of patients in CON-
CERTO-2 and 2.0 % in CONCERTO-3 discontinued the
studies. The most commeon reason for discontinuation in
both studies was withdrawal of consent [CONCERTO-2,
4 (3.8 %) patients; CONCERTO-3, 1 (2.0 %) patient).

A total of 84 (77.8 %) patients in CONCERTO-2
completed all treatments. Of the 22 patients who did not,
3 discontinued PR after completion of simeprevir, 9 dis-
continued simeprevir only and then discontinued PR, and
10 discontinued ail study treatments concurrently. In
CONCERTO-3, 47 (95.9 %) patients completed all treat-
ments. Of the remaining two patients, one completed
simeprevir treatment and discontinued PR, and the other
patient discontinued all study treatments. Ten (9.4 %)
patients in CONCERTO-2 and none in CONCERTO-3
discontinued treatment because they met virologic stopping
criteria during the study treatment period.

Patient demographics and baseline characteristics are
summarized in Table 1. The median patient age in CON-
CERTO-2 and CONCERTO-3 was 60.0 years (range
24-70) and 61.0 years (range 22-70), respectively. Half of
the patients (50.0 %) in CONCERTO-2 and 40.8 % of the
patients in CONCERTO-3 were male, The median baseline
HCV RNA level in CONCERTO-2 and CONCERTO-3 was
6.40 log;o IU/MML (range 4.6-7.3) and 6.50 log;; IU/mL
(range 5.0-7.0), respectively. In CONCERTO-2 most
patients (86.7 %; 92/106) had the IFL28B minor allele
(TG/GG) genotype, whereas 13.2 % (14/106) had the
I1.28B major homo (TT) genotype (SNP rs8099917). In
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Table 1 Baseline demographics and disease characteristics
Characteristic CONCERTO-2 CONCERTO-3

(N = 106)"

SMV12 + PR24/48
(n = 53)

SMV24 + PR24/48
(n = 53)

NV = 49)
SMV12 + PR24/48

Male, n (%)
Age (years), median (range)
Age =065 years, n (%)
BMI (kg/mz), median (range)
HCV genotype, n (%)
la
ib
IL28B genotype (1s8099917), 1 (%)
TT
TG/GG
1L28B genotype (1s12979860), n (%)
cC
CT/TT
HCV RNA (logyq IU/mL), median (range)
HCV RNA (log,, TU/mL), n (%)
<6.0
>6.0 to <7.0
>7.0
Bilirubin (mg/dl.), median
(range)
Hemoglobin (g/dL), median
(range)
Neutrophils (><10*/pL), median
(range)
" Platelets (x 10*uL), median
(range)
Metavir fibrosis stage,” n/N (%)
FO: no fibrosis
F1: periportal fibrosis expansion
F2: P-P septae (>1 septum)
F3: P-C septae
F4: cirrhosis
Prior therapy, n (%)
IFN only
Peg/TFN only
IFN/RBV
PR

27 (50.9)
60.0 (30-70)
14 (26.4)
22.30 (16.8-29.5)

0 (0.0
53 (100.0)

8 (15.1)
45 (84.9)

8 (15.1)
45 (84.9)
6.40 (4.6-7.3)

10 (18.9)
36 (67.9)
7(13.2)
0.7
(0.4-2.2)
14.1
(11.8-16.8)
20.8
(11.4-68.4)
16.8
(9.0-39.2)

0 (0.0)
11/20 (55.0)
3120 (15.0)
6120 (30.0)
0 (0.0)

4(1.5)
0 (0)
4(1.5)

45 (84.9)

26 (49.1)
60.0 (24-70)
12 (22.6)
21.90 (19.2-33 4)

3(5.7)
50 (94.3)

6 (11.3)
47 (88.7)

6 (11.3)
47 (38.7)
6.40 (5.1-7.0)

11 (20.8)
39 (73.6)
3(5.7)
0.7
(0.3-1.7)
143
(11.4-16.9)
20.5
(10.0-52.3)
162
(9.6-31.4)

211 (18.2)
211 (18.2)
4111 (36.4)
3/11 (27.3)

0 (0.0)

2(3.8)
1(1.9)
4(15)

46 (86.8)

20 (40.8)
61.0 (22-70)
12 (24.5)
22.30 (17.9-32.2)

1 2.0)
48 (98.0)

35 (71.4)
14 (28.6)

35 (71.4)
14 (28.6)
6.50 (5.0-7.0)

9 (18.4)
39 (79.6)
1 (2.0)
0.7
(0.4-1.6)
13.8
(11.9-17.9)
23.7
(12.9-53.2)
182
(10.6-27.3)

0 (0.0)
9/16 (56.3)
4/16 (25.0)
3/16 (18.8)

0 (0.0)

2 (4.1)
2 (4.1)
4(82)

41 (83.7)

BMI body mass index, HCV hepatitis C virus, IFN interferon, PR pegylated interferon o-2a and ribavirin, SMV simeprevir

* All patients were Asian Japanese except one patient, who was Brazilian

b Available for patients who had a liver biopsy within two years prior to informed consent or during the screening period

contrast, the majority of patients in CONCERTO-3,
(71.4 %; 35/49) had genotype TT and 28.6 % (14/49) had
the minor allele genotype (TG/GG). Patient baseline
characteristics were generally well matched between the

— 372 —

two treatment groups in CONCERTO-2. The majority of
patients in both studies [85.8 % (91/106) in CONCERTO-2
and 83.7 % (41/49) in CONCERTO-3] had previously
received treatment with PR.

@ Springer



946 J Gastroenterol (2014) 49:941-953

Efficacy HCV RNA in both treatment groups (Fig. 1). From week 3
onwards, the majority of patients had HCV RNA levels
below the LLOQ of the assay. RVR and cEVR rates in the
SMV12/PR group were 58.5 % (31/53) and 88.0 %
(44/50), respectively. Corresponding values in the SMV24/
PR group were 509 % (27/53) and 83.7 % (41/49),

respectively. SVRI12 rates were 52.8 % (SMV12/PR) and

CONCERTO-2 (Prior nor-respenders to IFN-based
therapy)

Virologic response During the first 2 weeks of simeprevir
treatment there was an inifial rapid reduction in plasma

(@) (b)

4
=)
i

o
o
i

»
o]
I

Plasma HCV RNA (log,,IU/mL) Mean + SE
Plasma HCV RNA (log,,IU/mL) Mean = SE

2.0 -
1.2~
0O= 117 T T 6.0
037 2 3 4 8 12
[ L — ]
) Day Week .
No. of patients No. of patients
e SMVI2 + PR24/48 5353 53 53 53 53 53 52 ==~ SMV12 + PR24/48 4949 49 49 48 49 49 49
» 8 = SMV24 + PR24/48 5363 53 53 53 53 53 53
== Total 106106106 106 106 108 108 105

Fig. 1 Mean (£SE) plasma HCV RNA from baseline through week 12 quantification, PR peginterferon-c«-2a/ribavirin, SE standard error,

a CONCERTO-2 and b CONCERTO-3 (SE values are too small to SMYV simeprevir

be viewed on b). HCV hepatitis C virus, LLOQ lower limit of

Table 2 Virologic response rates

Endpoint, n/N (%) CONCERTO-2 CONCERTO-3
(N = 106) (N = 49)
SMV12 + PR24/48 SMV24 4 PR24/48 SMV12 + PR24/48
(n = 53) (n = 53)

SVR12 28/53 (52.8) 19/53 (35.8) 47/49 (95.9)

95 % CI, p value 38.64-66.70, p < 0.0001* 23.14-50.20, p = 0.0001* 86.02-99.50, p < 0.0001°
SVR24 27/53° (50.9) 19/53 (35.8) 44/49% (89.8)

95 % CI, p value 36.84-64.94, p < 0.0001 23.14-50.20, p = 0.0001 77.77-96.60, p < 0.0001
RVR 31/53 (58.5) 27/53 (50.9) 40/49 (81.6)

cEVR 44/50 (88.0) 41/49 (83.7) 48/48° (100.0)

Viral breakthrough 7/53 (13.2) 6/53 (11.3) 0/49 (0.0)

Viral relapse 17/44 (38.6) 23/45 (51.1) 4/49 (8.2)

* One sample test for binomial distribution versus null hypothesis proportion <14 % for each treatment group

® One sample test for binomial distribution versus null hypothesis proportion <50 %
¢ One patient with SVR12 did not achieve SVR24 owing to viral relapse

4 Three patients with SVR12 did not achieve SVR24; two had viral relapse, and one was missing at the SVR24 timepoint
¢ One patient permanently discontinued all study medication at week 7, therefore N = 48 for EVR and cEVR

c¢EVR complete early virologic response {undetectable HCV RNA at week 12 in treatment period), HCV hepatitis C virus, PR pegylated
interferon o-2a and ribavirin, RNA ribonucleic acid, RVR rapid virologic response (undetectable HCV RNA at week 4 of treatment), SMV
simeprevir, SVR12 sustained virologic response 12 weeks after the end of treatment, SVR24 sustained virologic response 24 weeks after the end
of treatment; viral breakthrough, an increase of >1.0 logo IU/mL in plasma HCV RNA from the lowest level reached or plasma HCV RNA
>2.0 log;o IU/mL in patients whose HCV RNA had previously been <1.2 log;q IU/mL or undetectable; viral relapse, undetectable plasma HCV
RNA at end of treatment and detectable or quantifiable HCV RNA at the last available measurement during the post-treatment follow-up period
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35.8 % (SMV24/PR). The proportion of patients with
SVR12 was higher than the proportion specified in the null
hypotheses (14.0 %: SMVI12/PR, p < 0.0001; SMV24/PR,
p = 0.0001) (Table 2).

The majority of patients (77.4 %; §2/106) in the two
treatment  groups (SMVI12/PR: 81.1 %; SMV24/PR:
73.6 %) met the RGT criteria and completed 24 weeks of
treatment with PR. Of these, 82 patients, 60.5 % (26/43)
and 48.7 % (19/39) in the SMVI12/PR and SMV24/PR
groups, respectively, achieved SVR12.

SVR24 rates (95 % CI) were 50.9 % (36.84-64.94) and
35.8 % (23.14-50.20) in the SMVI12/PR and SMV24/PR
groups, respectively (Table 2).

Viral breakihrough, viral relapse, and treatment fail-
ure Viral breakthrough occurred in 13 (123 %) of
patients overall; 13.2 % (7/33) patients in the SMVI12/PR
group and 11.3 % (6/53) patients in the SMV24/PR group.
Ten of these 13 patients experienced viral breakthrough
during the simeprevir/PR treatment period and eight

discontinued simeprevir owing to meeting the virologic
stopping criteria at week 4 (Table 2).

Viral relapse rates were 38.6 % (17/44) in the SMV12/
PR group and 51.1 % (23/45) in the SMV24/PR group.
With the exception of one case that occurred at follow-up
week 24 (SMV12/PR), all the cases of viral relapse
occurred at follow-up week 4 or 12.

A total of 13 patients met a virologic stopping rule
[SMVI12/PR, n = 8 (15.1 %); SMV24/PR, n = 5 (9.4 %)].

The proportion of patients who failed to achieve SVR12
was 47.2 % (25/53; SMVI12/PR) and 64.2 % (34/53;
SMV24/PR). HCV RNA was detectable at the end of
treatment for 17.0 % (9/53) and 15.1 % (8/53) of patients
in the SMV12/PR and SMV24/PR groups, respectively,
and at the time of the SVRI2 assessment for 30.2 %
(16/53) and 43.4 % (23/53). respectively. A further 5.7 %
(3/53) of patients in the SMV24/PR group were missing at
the SVR12 timepoint, as they had discontinued therapy for
a reason other than an AE or meeting virologic stopping
criteria.

Table 3 Rates of sustained virologic response at 12 weeks after end of treatment (SVR12) by selected demographic and baseline disease

characteristics
Characteristic, /N (%) CONCERTO-2 CONCERTO-3
(N = 106) (N = 49)
SMV12 -+ PR24/48 SMV24 4+ PR24/48 SMV12 4 PR24/48
(n = 53) (n = 53)
Gender
Male 16/27 (59.3) 10/26 (38.5) 19/20 (95.0)
Female 12/26 (46.2) 9/27 (33.3) 28/29 (96.6)
Age (years)
<45 2/5 (40.0) 3/7 (42.9)
>45 to <65 19/34 (55.9) 16/34 (47.1) 35/37 (94.6)"
>65 7/14 (50.0) 0/12 (0.0) 12/12 (100.0)°
HCV genotype
la 0/0 (0.0) 1/3 (33.3) 1/1 (100.0)
1b 28/53 (52.8) 18/50 (36.0) 46/48 (95.8)
IL28B genotype (1s8099917)
TT 3/8 (37.5) 4/6 (66.7) 34/35 (97.1)
TG/GG 25/45 (55.6) 15/47 (31.9) 13/14 (92.9)
1L28B genotype (1s12979860)
CC 3/8 (37.5) 416 (66.7) 34/35 (97.1)
CT/TT 25/45 (55.6) 15/47 (31.9) 13/14 (92.9)
Type of prior HCV therapy
IFN only 3/4 (75.0) 2/2 (100.0) -
IFN + RBV 3/4 (75.0) 2/4 (50.0) -
PeglFN only 0/0 (0.0) o/1 (6.0) -
PR 22/45 (48.9) 15/46 (32.6) -
HCYV hepatitis C virus, IFN interferon, PR pegylated interferon o-2a and ribavirin, RBYV ribavirin, SMV simeprevir
? <65 years
® >65 vears
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