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SUMMARY. Hepatitis C virus (HCV) subtype 1b, which infects
approximately 70% of Japanese carriers, is likely to be more
eradicable by a telaprevir regimen than subtype 1a because
of the higher genetic barrier of Val*® and Arg®® substitu-
tions. The aims of this exploratory study were to evaluate the
virological response and safety of 24-week oral administra-
tion of telaprevir alone in chronic HCV subtype 1b infection.
Fifteen treatment-naive patients were treated with telaprevir
750 mg every 8 h for 24 weeks. All patients were Japanese
whose median age was 58.0 years (range: 45-68), and six
patients (40%) were men. Median baseline HCV RNA level
was 6.80 logig IU/mL (range: 3.55-7.10). The HCV RNA
levels decreased to undetectable in five patients (33%) within
8 weeks. Three patients (20%) with negative HCV RNA by
Week 4 achieved end of treatment response. One patient

(7%) who achieved sustained virological response had a low
baseline viraemia of 3.55 log,o IU/mL. Most of the adverse
events including anaemia and skin disorders were mild to
moderate. Developed variants were T54A and A156V/T/F/Y
with or without secondary substitutions rather than
V36M + R155K. Telaprevir alone for 24 weeks in Japanese
patients with HCV subtype 1b resulted in an sustained viral
response rate of 7% (1/15) and was well tolerated for
24 weeks. These results will support the implementation of
further studies on oral combination of telaprevir with other
direct-acting antiviral agents in patients infected with HCV
subtype 1b.

Keywords: hepatitis C virus, monotherapy, subtype 1b, tela-
previr.

INTRODUCTION

The World Health Organization (WHO) estimates that
approximately 170 million people are infected with hepatitis
C virus (HCV) [1]. In Japan, it is estimated that more than
1.5 million people are chronically infected with hepatitis C.

Telaprevir is a novel peptidemimetic HCV NS3-4A prote-
ase inhibitor. The mechanism of inhibition involves the
formation of a stable, reversible, covalent bond between the
ketocarbonyl of telaprevir and the active site serine of NS3

Abbreviations: AE, adverse event; ALT, alanine aminotransferase;
AST, aspartate aminotransferase; DAA, direct-acting antiviral
agent; EU, European Union; HCV, Hepatitis C virus; LDL, low-density
lipoprotein; LOQ, lower limit of quantification; PEG-IFN, pegylated
interferon; RBY, ribavirin; SVR, sustained viral response; T-bil, total
bilirubin.
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protease. Recently, telaprevir was approved for patients with
HCV genotype 1 infection in the United States (US), Canada,
European Union (EU) and Japan. The Phase 3 studies
showed that patients who received telaprevir in combination
with pegylated interferon (PEG-IFN) and ribavirin (RBV)
achieved significantly higher rates of sustained viral
response (SVR) compared to those who received PEG-IFN
and RBV alone, regardless of their prior treatment experi-
ence [2—4]. The Japanese Phase 3 studies of the telaprevir-
based triple regimen also showed high SVR rates [5,6]. The
most common side effects in the telaprevir-based triple
regimen were anaemia, rash and IFN-induced systemic
symptoms.

The epidemiology of HCV in Japan takes on a different
aspect from US and EU; that is, the majority of patients are
aged more than 55 years [7]. Accordingly, the RBV dose
reduction rate and the frequency of discontinuation of tela-
previr treatment in Japan are higher than those in US and
EU [2-6]. Taking such problems with telaprevir in combi-
nation with PEG-IFN and RBV into consideration, IFN-free
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regimens may become very useful options and satisfy
important unmet medical needs especially for intolerant
patients with IFN-based regimens. Clinical trials of IFN-free
therapy for patients with chronic hepatitis C would provide
us with meaningful knowledge for the future development of
HCV therapy. Interestingly, HCV subtype 1b, which infects
approximately 70% of Japanese HCV carriers [8], is likely to
be more eradicable by telaprevir regimens than subtype la
because of the higher genetic barrier of Val*® and Arg'S®
substitutions [9,10]. When treating with direct-acting
antiviral agent (DAA), HCV subtypes of genotype 1 are now
an important factor that affects treatment response. The
main aim of this exploratory study is to evaluate the viro-
logical response and safety of telaprevir as monotherapy for
24 weeks in Japanese patients infected with HCV subtype 1b.

PATIENTS AND METHODS

Study design and organization

This Phase 2, single-arm, open-label study was conducted
from January 2008 to February 2009 at Sapporo Kosei
General Hospital, Musashino Red Cross Hospital, Torano-
mon Hospital and Hiroshima University Hospital. The study
was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practices. Before starting the
study, the protocol and informed consent forms were
reviewed and approved by the institutional review board in
each site. All patients provided written informed consent
following sufficient explanation before participating in the

study. All the patients received 750 mg telaprevir orally
every 8 h (g8h) (2250 mg/day) after a meal for 24 weeks.
Telaprevir was given as a 250-mg tablet. This study is reg-
istered in ClinicalTrials.gov NCT 00621296.

Patients

Participants enrolled in this study were treatment-naive,
male or female chronic hepatitis C patients with the char-
acteristics shown in Table 1 who met the inclusion criteria
and did not conflict the exclusion criteria described previ-
ously [11], except the age and HCV RNA levels at the time of
enrolment; age from 20 to 70 years and HCV RNA levels
were not defined.

Virological responses

Virological response to telaprevir was evaluated based on
the HCV RNA kinetics in patients. Serum HCV RNA levels
were measured using the COBAS TagMan HCV test (Roche
Diagnostics Co., Ltd., Tokyo, Japan). The linear dynamic
range was 1.2-7.8 log,o IU/mL. A qualitative result below
the lower limit of quantification (LOQ) was also deter-
mined as positive (1.0) and negative (0.5). Measurements
were obtained on Week 4 before the first dose, Days 1
(prior to the first dosing) and 3, Weeks 1, 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22, and 24 of the treatment period,
and Weeks 2, 4, 8, 12, 16, 20, and 24 of the follow-up
period. Day 1 was defined as the date of starting telaprevir
treatment.

Table 1 Patient characteristics, treatment duration and viral response

Baseline
BMI HCV RNA Treatment HCV RNA Nadir Virological
Sex Age (kg/m?) (log1o IU/mL) duration (day) (logyo IU/mL) response

1 M 67 25.2 5.85 169 (complete) Undetectable Relapse

2 M 59 24.5 3.55 169 (complete) Undetectable SVR

3 F 45 18.7 6.80 44* 2.8 Breakthrough

4 F 68 20.9 7.05 437 <1.2 detectable Partial responder

5 F 48 21.5 6.45 169 (complete) Undetectable Breakthrough

6 F 57 20.9 4.75 43* 1.8 Breakthrough

7 F 51 19.9 5.95 170 (complete) Undetectable Partial responder

8 F 58 19.2 6.85 105* 1.5 Breakthrough

9 M 62 20.4 6.25 141 1.4 Partial responder
10 M 58 24.5 7.10 39* 3.1 Breakthrough
11 M 63 16.2 7.00 74* <1.2 detectable Breakthrough
12 F 53 25.0 7.10 169 (complete) Undetectable Relapse
13 F 60 19.7 5.00 10 <1.2 detectable Breakthrough
14 F 55 23.8 6.95 78* <1.2 detectable Breakthrough
15 M 50 27.5 6.90 26* 1.3 Partial responder

HCV, Hepatitis C virus; SVR, sustained viral response. Subjects discontinued telaprevir because of *viral breakthrough, TAE and

fother reasons.

© 2012 Blackwell Publishing Ltd



Sustained viral response was defined as an undetectable
HCV RNA level at 24 weeks after the end of treatment. Re-
lapse was defined as the reappearance of serum HCV RNA
during the follow-up period from the state of undetectable
serum HCV RNA at the end of treatment. Breakthrough was
defined as the state when the viral level increased by 2
logyo IU/mL from nadir or a level of more than 3 log;o IU/
ml after reaching undetectable levels during treatment.
Partial responders were subjects whose HCV RNA level
dropped by at least 2 log IU/mL during treatment but was
still detected at the end of treatment.

Sequence analysis at HCV NS3 protease domain

HCV RNA was isolated from serum samples collected on the
same day for the measurement of HCV RNA levels. A DNA
fragment of 543 bases long (181 amino acids) from the NS3
protease domain was amplified by nested RT-PCR and
cloned. At least 39 clones per specimen were sequenced bi-
directionally. The limit of detection for the sequencing
analysis was 3.0 log;o IU/mL.

Safety assessments

Safety of telaprevir was assessed by clinical laboratory tests,
vital signs, abdominal ultrasonography and AEs. Twelve-
lead electrocardiogram (ECG) examinations were performed
once during the screening period. These safety parameters
were reported at regular intervals from 4 weeks before the
first dosing to the end of the follow-up period.

Statistical analysis

Statistical analyses were performed using the statistical
software SAS Version 9.1.3 (SAS Institute Inc., Cary, NC,
USA). Reported AEs were classified according to MedDRA/J
version 12.0 (MedDRA Japanese Maintenance Organization,
Tokyo, Japan).
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RESULTS

Baseline characteristics

Fifteen treatment-naive patients infected with HCV subtype
1b were enrolled in this study. Baseline characteristics of
patients are shown in Table 1. All patients were Japanese
whose median age was 58.0 years (range: 45-68); 6
(40.0%) patients were men. Patients over 54 years of age
accounted for 66.7% (10 of 15). Median baseline HCV RNA
level was 6.80 logyo IU/mL (range: 3.55-7.10). The median
BMI was 20.9 kg/m? (range: 16.2-27.5).

Virological response

Telaprevir alone caused a rapid decrease in HCV RNA levels
after the initiation of treatment in all patients. The average
changes were —3.24 logjo IU/mL on Day 3 and —-4.24
logyo IU/mL on Week 1 (Fig. 1). The average of maximum
reduction in each patient was 5.01 log,g IU/mL. The HCV
RNA levels became undetectable in 1, 3, 3 and 5 patients at
Weeks 1, 4, 6 and 8, respectively. Three patients with neg-
ative HCV RNA after 4 weeks achieved end of treatment
response (ETR), of whom one patient achieved a SVR. The
patient who achieved SVR had the lowest baseline viral load
(3.55 logyo IU/mL) among all the patients.

Ten of 15 patients discontinued the telaprevir treatment
because of the following reasons: six patients because of viral
breakthrough, two patients because of AFs, one patient
because of own drug discontinuation and one patient who
met the exclusion criteria after administration.

Safety

AEs observed in two or more patients in this study are
shown in Table 2. During the study, 14 of 15 patients
experienced 80 AFs in total and 62 events were judged as
adverse drug reactions. The common ABEs that occurred in
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Fig. 1 HCV RNA kinetics during and after treatment with telaprevir monotherapy.
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Table 2 Incidence of adverse events that occurred in two or
more patients

N=15

Mild Moderate Severe Total
n (%) n (%) n (%) n (%)

Rash 5(33.3) 3(20.0) 0(0.0) 8(53.3)
Anaemia 7 (46.7) 0(0.0) 0(0.0) 7 (46.7)
Low-density 6 (40.0) 0 (0.0) 0 (0.0) 6 (40.0)
lipoprotein
increased
Blood uric 4 (26.7) 01(0.0) 0 (0.0) 4 (26.7)
acid increased
Pruritus 3(20.0) 1(6.7) 0(0.0) 4(26.7)
Anorexia 3 (20.0) 0(0.0) 0 (0.0) 3 (20.0)
Dysgeusia 3 (20.0) 0(0.0) 0 (0.0) 3 (20.0)
Headache 3 (20.0) 0(0.0) 0 (0.0) 3 (20.0)
Diarrhoea 2(13.3) 0(0.0) 0(0.0) 2 (13.3)
Pyrexia 2 (13.3) 0(0.0) 0 (0.0) 2 (13.3)
Thirst 2 (13.3) 0(0.0) 0(0.0) 2 (13.3)

Nasopharyngitis 2(13.3) 0(0.0) 0(0.0) 2(13.3)

Blood creatinine 2(13.3) 0(0.0) 0 (0.0) 2(13.3)
increased

Blood triglycerides 2 (13.3) 0 (0.0) 0(0.0) 2(13.3)
increased

Platelet count 2(13.3) 0(0.0) 0(0.0) 2(13.3)
decreased

Dizziness 1(6.7) 1(6.7) 0 (0.0) 2(13.3)

MedDRA (Ver.12.0).

more than 25% of patients were rash (53.5%), anaemia
(46.7%), low-density lipoprotein (LDL) increases (40.0%),
blood uric acid increase (26.7%) and pruritus (26.7%). Two
patients discontinued telaprevir treatment because of AEs
(herpes zoster or rash pruritic). Except for the herpes zoster
whose severity was judged as severe and serious, all the

events were mild to moderate. Fifty of the 80 AEs were
observed within the first 4 weeks.

In relation to skin AEs, rash, pruritus and rash pruritic
were observed in 8, 4 and 1 patients, respectively. The onset
day of these events is described in Fig. 2. The range of the
onset day was Day 1 to Day 113, and the median was Day
15. Rash in three patients, pruritus in one patient and rash
pruritic in one patient were moderate, and the others were
mild. One patient discontinued telaprevir at Week 6 because
of moderate rash pruritic. Most of the skin AEs were treated
with oral antihistamines or topical steroids.

A decrease in haemoglobin levels was observed in all
patients (Fig. 3a). Seven of 15 patients developed anaemia
during and after the treatment. All anaemia events were mild
and no patient needed discontinuation of telaprevir. Uric acid
and LDL cholesterol increased during the treatment
(Fig. 3b,c), but these changes were mild and no patient
needed any medication for these AEs. There were no sub-
stantial increases in levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and total bilirubin (T-bil).

Sequence analysis at HCV NS3 protease domain

Amino acid substitutions in the NS3 protease domain were
examined in 39 clones or more in each sample. Before Week
8, V36A/G, T54A and A156T/V as single substitutions, and
T54A + R155K and A156T/V + V1581 as multiple substi-
tutions were observed. Among two patients who discontin-
ued telaprevir within 2 weeks, all clones but three in one
patient were wild-type variants after withdrawal of telapre-
vir. In three patients who discontinued at Weeks 5-7
because of viral breakthrough, predominant clones possessed
A156V/T substitutions after the nadir of viral load. Pre-
dominant variants observed during and after telaprevir
monotherapy in the eight patients who received telaprevir
beyond 8 weeks are shown in Fig. 4 together with HCV RNA
levels. In the two patients who showed the lowest HCV RNA
level of on Week 4, the predominant clones detected after
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viral breakthrough were A156F and T54A. One other
patient with nadir HCV RNA level on Week 8 had a pre-
dominant clone of T54A + [132L after viral breakthrough.
Among the five patients who completed the telaprevir
treatment for 24 weeks as scheduled, two patients were HCV
RNA positive at the end of treatment. One of these two
patients had an A156F substitution at the end of treatment,
and a A156Y substitution was also detected on Week 1 of
the follow-up period. In the two patients who relapsed dur-
ing the follow-up period, the predominant clone was T54A
which shifted to the wild-type variant in one patient.

© 2012 Blackwell Publishing Ltd
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DISCUSSION

Although higher SVR rates and shorter duration of treat-
ment were achieved by telaprevir in combination with
PEG-IFN and RBV in US, EU and Japan [2-6], the DAA
combination regimens also increased the frequency and
severity of side effects usnally observed in the PEG-IFN and
RBV therapy. As most patients in Japan are aged people,
TFN-free regimens are in urgent need because these patients
are intolerant to IFN-based therapies {12-14].

In this exploratory study, one of 15 patients on telaprevir
monotherapy was able to achieve SVR. A low viral load of
<4 log,o IU/mL in this patient probably contributed to the
achievement of SVR, and Suzuki et al. [15] published this
case report in detail. Although the SVR rate obtained in the
study was not beneficial enough, the telaprevir monotherapy
could decrease HCV RNA levels dramatically in all cases. The
severity of skin-related AEs during telaprevir monotherapy
was milder than those of cases developing in the co-admin-
istration with PEG-IFN and RBV [5,6,16-18]. All the events
were mild to moderate and manageable with antihistamines
or topical steroids. Similarly to the skin-related events,
decreases in haemoglobin levels were mild, and the inci-
dence of anaemia was 46.7%. As all the anaemia events
were mild, there was no need for discontinuation of tela-
previc or use of any medications. Severe skin rash and
anaemia observed in the therapy with telaprevir in combi-
nation with PEG-IFN and RBV are probably ascribable to the
synergistic effect of these three drugs. Although the mech-
anism of uric acid and LDL cholesterol elevation during
treatment with telaprevir has been established, these chan-
ges disappeared at the end of telaprevir dosing. Telaprevir
was generally well tolerated in all the patients.

Amino acid substitutions in the HCV NS3 protease domain
were monitored during the study. The relationship between
these substitutions and resistance to NS3-4A protease inhib-
itors has been well documented by in vitro, in vivo and clinical
studies [19-22]. In the eight patients who received the tela-
previr monotherapy beyond 8 weeks, the predominant
breakthrough variants were T54A and A156F, which were
not observed at the earlier time points (Fig. 4). Furthermore,
in the clones accounting for more than 10% of each specimen,
the secondary substitution of V1581 and I1132L was identified
along with the primary resistant-associated substitution of
A156T/V and T54A, respectively, and a novel substitution of
A156Y was also observed. This study confirms the higher
genetic barrier of HCV subtype 1b against the V36M £ R155K
substitutions. Our results clearly indicate that the prolonged
telaprevir monotherapy leads to the development of various
variants. As the replication fitness of drug-resistant variants
tends to be lower than that of wild type, the former are likely to
be overtaken by the wild-type virus under drug-free condi-
tions within 3-7 months {11,23,24]. As Ozeki et al. {25]
reported that four patients with favourable IL28B SNP who
failed to eradicate HCV with telaprevir monotherapy were
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responsive to sequential therapy with PEG-IFN and RBV, the
substitutions in the NS3 protease domain by the telaprevir
treatment are not correlated with resistance to PEG-IFN and/
or RBV directly as described previously [23,24]. Sequential
therapy with PEG-IFN and RBV after relapse or viral break-
through on telaprevir monotherapy might be a therapeutic
option in some cases, including the case of low haemoglobin.
By taking the error-prone nature of HCV replication into
account, successful eradication with IFN-free DAA(s)
regimens probably depends on how efficiently DAA can sup-
press various DAA-resistant variants that pre-exist and are
selected under DAA pressure. The telaprevir-based combina-
tion therapy with other DAA(s) such as NS5A or NS5B
polymerase inhibitors may be useful for successful treatment.
Using a human chimeric liver mouse model for HCV infection,
Ohara et al. [26] reported that the combination of telaprevir
with a high-dose nucleoside analogue could successfully
eradicate HCV infection. Recently, it was reported that the
dual therapy with daclatasvir, an NS5A replication complex
inhibitor, and asunaprevir, NS3-4A protease inhibitor, had
high SVR rates in difficult-to-treat patients with subtype 1b
and null responders [27,28]. These successful results are also
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Background & Aims: Daclatasvir and asunaprevir are NS5A and
NS3 protease-targeted antivirals currently under development
for treatment of chronic hepatitis C virus infection. Clinical data
on baseline and on-treatment correlates of drug resistance and
response to these agents are currently limited.

Methods: Hepatitis C virus genotype 1b Japanese patients (prior
null responders to PeglFN-o/RBV [n = 21] or PeglFN-o/RBV ineli-
gible or intolerant [n = 22]) were administered daclatasvir/asuna-
previr for 24 weeks during a phase 2a open-label study.
Genotypic and phenotypic analyses of NS3 and NS5A substitu-
tions were performed at baseline, after virologic failure, and
post-treatment through follow-up week 36.

Results: There were three viral breakthroughs and four relapsers.
Baseline NS3 polymorphisms (T54S, Q80L, V170M) at amino acid
positions previously associated with low-level resistance (<9-
fold) to select NS3 protease inhibitors were detected in four null
responders and three ineligibles, but were not associated with
virologic failure. Baseline NS5A polymorphisms (L28M, L31M,
Y93H) associated with daclatasvir resistance (<25-fold) were
detected in five null responders and six ineligibles. All three viral
breakthroughs and 2/4 relapsers carried a baseline NS5A-Y93H
polymorphism. NS3 and NS5A resistance-associated variants
were detected together (NS3-D168A/V, NS5A-L31M/V-Y93H)
after virologic failure. Generally, daclatasvir-resistant substitu-
tions persisted through 48 weeks post-treatment, whereas
asunaprevir-resistant substitutions were no longer detectable.

Keywords: Asunaprevir; Daclatasvir; Drug resistance; Direct-acting antivirals;
Hepatitis C; Peginterferon-sparing.
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virologic response; GT, genotype; PegIFN-o//RBV, peginterferon alfa and ribavirin;
DCV, daclatasvir; ASV, asunaprevir; LLOQ, lower limit of quantitation; PCR, pol-
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Overall, 5/10 patients with baseline NS5A-Y93H experienced
virologic failure, while 5/10 achieved a sustained virologic
response.

Conclusions: The potential association of a pre-existing NS5A-
Y93H polymorphism with virologic failure on daclatasvir/asuna-
previr combination treatment will be exarmnined in larger studies.
The persistence of treatment-emergent daclatasvir- and asuna-
previr-resistant substitutions will require assessment in longer-
term follow-up studies.

© 2012 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

The introduction of direct-acting antivirals (DAAs) targeting hep-
atitis C virus (HCV) NS3 protease activity has substantially
increased sustained virologic response (SVR) in chronic HCV
genotype 1 (GT1) infection. In combination with peginterferon-
alfa and ribavirin (PeglFN-o/RBV), treatment with the recently
approved protease inhibitors boceprevir or telaprevir results in
SVR rates of around 70-75% in treatment-naive patients [1,2].
Despite these improvements, SVR rates vary by genotype and
remain suboptimal in some patients, such as null responders to
PegIFN-o/RBV [3], and patients for whom PegIFN-o/RBV is poorly
tolerated or medically contraindicated. Furthermore, PeglFN-o/
RBV is associated with frequent side effects [3], and the addition
of these DAAs results in elevated rates of anemia and additional
events such as dysgeusia (boceprevir), or rash, pruritus, and nau-
sea (telaprevir) [4,5].

Daclatasvir (DCV) and asunaprevir (ASV) are currently under-
going clinical development for HCV infection. DCV (BMS-790052)
is a first-in-class, highly selective NS5A replication complex
inhibitor with picomolar potency and broad HCV genotypic cov-
erage [6] that has demonstrated antiviral efficacy and good toler-
ability in cornbination with PeglFN-o/RBV {7]. ASV (BMS-650032)
is a selective inhibitor of NS3 protease with antiviral activity
in vitro against GT1 and GT4 [8]; it has also been shown to be
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Table 1. Baseline viral and host characteristics among genotype-1b null responders and their virologic outcome.

Patient /L28BGT HCV RNA, log,, lU/ml NS5A polymorphism(s)? NS3 polymorphism(s)? Virologic outcome

P CT 72 Q54HIQQE2QEYO3HY T54SQel  SVR

P-2 CT 7.0 Q80L-V170l/M SVR

P-4 CcT 6.7 R30Q SVR

P-5 cT 7.0 L31L/M-P58P/S SVR

P-6 cc 53 P58P/T-Q62E D/C at Wk2 due to SAE®
P7  CC 72 i G ' $1228/G - SWR G
P-8 CT 7.0 Q54H Q80L. SVR

P-9 cT 7.1 Q54H-Y93H/Y S122N SVR

P-10 CT 6.4 L28M-R30Q SVR

P-11 CT .. 6.8 S i D/C at Wk12 due to AE; SVR
P-12 CcT 6.4 Q54H-P58S-Q62E SVR

P-13 CT 74 Q54H D/C at Wk6; PDR not achieved®
P-14 CT 6.5 SVR

P-15 CT 6.3 R30Q/R-Q62Q/R SVR

P-16 CcT 6.6 Q54H SVR

P-17 CT .. 6.6 Q54H-Q62E , SVR

P-18 CcT 6.9 Q54Y Q8oL SVR

P-19 CT 6.6 Q54H-Y93H N77A ; SVR.

P-20 CT 7.0 R30Q S$122G SVR

P-21 cC 6.6 Q54L : SVR

3All NS3 and NS5A amino acids were examined with focus on polymorphisms at positions known to be associated with resistance to NS3 protease inhibitors (36, 43, 54, 55,
77,78,79, 80, 122, 123, 138, 155, 156, 158, 168, 170, 175) and NS5A inhibitors (21, 23, 24, 28, 30, 31, 32, 54, 58, 62, 92, 93). When a mixture of substitutions is indicated, the

most predominant is identified first.
PHCV RNA undetectable at post-treatment week 24.

“PegIFN-0t/RBV added; HCV RNA undetectable at post-treatment week 24 following 52 weeks of therapy.
AE, adverse event; D/C, discontinued; GT, genotype; HCV, hepatitis C virus; PDR, protocol-defined response; SAE, serious adverse event; SVR, sustained virologic response;

Wk, week.

with NS3-5122G (P-20, no fold-change to either DCV/ASV), or
NS5A-Q54H (P-13, no fold-change to DCV). P-13 was the
only patient with HCV RNA <151U/ml (target detectable) at
week 6 and was, therefore, considered a treatment failure.
Treatment-emergent resistance at week 1 in the five patients
could not be determined because of PCR failure. A comparison
of initial virologic response vs. dose and polymorphisms associ-
ated with resistance revealed no differences. Among null
responders who received ASV 600 mg, mean HCV RNA declines
at week 1 for those with vs. without RAVs were —4.6 vs.
~4.3 logyo IU/ml, which were similar to the week 1 declines
among those who received ASV 200 mg (—4.5 logy IU/ml with
RAVs [one patient] vs. —4.3 logio).

Baseline HCV RNA levels did not have an impact on response
to treatment; patients with high baseline viral load still experi-
enced rapid and robust responses to therapy (Fig. 1; Table 1).

Ineligible/intolerant patients

Virologic response.

Virologic response at week 4 was greater in PeglFN-o//RBV inel-
igible patients than in null responders. Undetectable HCV RNA
at week 4 was observed in 86% of the ineligible group vs. 52%
of null responders. However, by week 12, undetectable HCV
RNA was similar in both groups. Early HCV RNA declines
appeared unaffected by IL28B genotype, the presence of baseline
polymorphisms associated with resistance, or virologic outcome
(Fig. 3). Adherence to therapy, assessed through pill counts, was

found to be high in six of the seven patients experiencing viro-
logic failure. However, DCV/ASV exposures were high in the one
non-compliant patient (P-31) who subsequently experienced
relapse.

Baseline analysis.

Baseline IL28B genotype, polymorphisms associated with resis-
tance, and virologic outcome are shown in Table 2 and Fig. 2B.
Three patients presented with DCV resistance at baseline: one
(P-25) with an NS5A-L31M-Y93H combination (7105-fold DCV
resistance [13]) and two with an NS5A-Q54Y-Y93H (58-fold
resistance). All three subsequently experienced viral break-
through at week 10 or 16.

Other patients had baseline polymorphisms conferring mini-
mal or low-level resistance to DCV and/or protease inhibitors;
NS5A-Y93H (n=4), NS5A-128M-R30L (n=1), NS3-T54S (n=1),
and NS3-Q80L (n = 5). Variable responses were observed among
these patients (Fig. 2B); the majority responded, but two patients
with baseline NS5A-Y93H experienced post-treatment relapse,
One patient (P-24) with baseline NS5A-L28M-R30L-Q54H-A92T
and NS3-Q80L-5122G had a slower response to treatment at week
1 when compared with mean HCV RNA reductions (SD) for ineligi-
ble/intolerant patients on the study (-3.4 vs. —4.74 [0.58}
log, IU/ml), but subsequently achieved SVR with only 16 weeks
of treatment. Neither NS3-Q80L-S122G nor NS5A-L28M-R30L-
Q54H-A92T conferred resistance to ASV or DCV, respectively.

Baseline viral load did not appear to affect response; mean
HCV RNA levels (SD) were 6.4 (0.7) logyo IU/ml among patients
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Patient P-36 relapsed with an NS5A-L31V/M-Y93H genotype
(L31V-Y93H: 14,789-fold DCV resistance vs. L31M-Y93H: 7105-
fold) [13] and NS3-D168V. The remaining two patients had
detectable NS5A-Y93H at baseline (24-fold DCV resistance) and
additional substitutions at NS5A-L31 and NS3-D168 were
detected after relapse. Patient P-31 displayed NS5A-L31M-Y93H
(7105-fold DCV resistance) [13] and NS3-D168A (~120-fold
ASV resistance); patient P-37 relapsed with the same NS5A-
L31V/M-Y93H and NS3-D168V, as described for patient P-36.

Baseline HCV RNA and IL28B genotype did not appear to influ-
ence relapse; three of four relapse patients were [L28B CC geno-
type, and baseline HCV RNA was not appreciably higher than
for those with SVR (mean HCV RNA [SD]: 6.8 [04] vs. 64
[0.7] log1o IU/ml, respectively).

Changes in the DCV resistance pattern present at relapse
through follow-up week 48 were seen in three of four relapsers,
with Y93H changing to wild type (100% of 68 clones) in patient P-
32. Clonal analysis of the baseline sequence revealed the pres-
ence of Y93H as a minor species (~2%; 1/61 clones). Genotypic
changes resulting in a lower level of phenotypic resistance
(L31V-Y93H to L31M-Y93H) were detected in patients P-36 and
P-37. NS3 substitutions observed at relapse were not detectable
by population sequencing by follow-up week 36. The D168V
substitution detected in patient P-37 was replaced by D168E
(78-fold ASV resistance [19]) at follow-up weeks 36 and 48. As
with the patients who experienced virologic breakthrough, ASV
and DCV trough values in the three drug-compliant patients
who relapsed were less than the observed ECyq values for the
respective RAVs.

Discussion

This study assessed resistance and virologic failure in a difficult-
to-treat population of null responders and PegIFN-o/RBV ineligi-
ble/intolerant patients treated with the dual oral combination of
DCV and ASV. Overall, 77% achieved an SVR [11], with all viral
breakthroughs and post-treatment relapses occurring in the inel-
igible/intolerant subpopulation. It is possible that pharmacoki-
netics may have played a role in these failures, since patients
experiencing failure had DCV and/or ASV trough values below
median or documented non-compliance [11]. However, since
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DCV inhibition were minimal (Y93H ECso = 49 pM [6]) compared
with Cirougn values that ranged from 75 to 620 nM. The global
prevalence of NS5A-Y93H is approximately 4%, based on data
from the Los Alamos database [20] and unpublished data from
nine DCV studies, and is approximately 11% in other recent
Japanese DCV studies [21], which is considerably lower than
the 23% (10/43) prevalence observed in this study. Further anal-
ysis of DCV study data indicates that Y93H pre-exists at higher
levels in patients infected with GT1b (10%) than GT1a (1%); how-
ever, the link with IL28B is not so clear given that most failures to
date with DCV have been observed in GTla patients with no
baseline Y93H. Other polymorphisms observed at a higher fre-
quency among this GT1b population included NS3-Q80L (~19%,
8/43) vs. Q80K, which has been observed more frequently in
GT1a populations [18,19].

Baseline HCV RNA did not appear to influence virologic
response in either population, and response was too rapid to
allow successful genomic sequencing after 1 week of treatment.
ASV dose (600 mg or 200 mg twice daily) did not impact the ini-
tial decline in HCV RNA in null responders, and the IL28B CT
allele, present in 86% (18/21) of null responders, did not prevent
patients from achieving a very high (90%) SVR. By contrast,
although only 27% (6/22) of ineligible/intolerant patients were
IL28B CT, this genotype was present in all three viral break-
throughs and one of four relapses. While [L28B genotype is
known to influence response to PeglFN-o/RBV, its apparent
impact on virologic suppression in alfa-sparing regimens is unex-
pected. However, given the small number of patients, any such
correlation will require evaluation in a larger dataset.

The emergent RAVs at viral breakthrough or relapse (signa-
ture NS5A-L31 and -Y93 substitutions for DCV and NS3-D168
substitutions for ASV) were similar to observations from other
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Fig. 5. Clonal analysis of NS3 protease and NS5A resistance-associated
variants in patients experiencing virologic breakthrough. (A) Patient P-25.
NS5A RAV: baseline 30 clones; Wk16 39 clones; FU Wk36 33 clones; FU Wk48 not
performed (no change from FU Wk36 by population sequencing). NS3 RAV:
baseline 32 clones; Wk16 41 clones; FU Wk36 56 clones; FU Wk48 63 clones. (B)
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analyses not performed (no change from VBT by population sequencing). NS3
RAV: baseline 34 clones; Wk20 47 clones; FU Wk36/48 analyses not performed
(no change from VBT by population sequencing). (C) Patient P-43. NS5A RAV:
baseline 32 clones; Wk10 47 clones; FU Wk36/48 analyses not performed (no
change from VBT by population sequencing). NS3 RAV: baseline 31 clones; Wk10
32 clones; FU Wk36 103 clones; FU Wk48 60 clones. FU, follow-up; VBT, viral
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clinical studies of DCV, and from in vitro GT1b replicon resis-
tance studies with ASV [19], although this study represents
the first demonstration of emergent clinical ASV resistance. It
is possible that signature resistance variants to both DCV and
ASV pre-existed as minor species, and subsequently enriched
by selective pressure, as predicted by viral kinetic modeling
[22]. Although a combination of these NS3 and NS5A variants
was not detected by clonal sequencing at baseline, their low-
level pre-existence cannot be ruled out. However, assessment
of minor NS3 plus NS5A variants from the same RNA sequence
is currently not feasible using available deep-sequencing tech-
nologies. Nevertheless, additional studies to assess the presence
and dynamics of minority baseline variants under drug selection
are indicated.
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NTw5Y. 2B, LAM & OFHB LRI
THOPIZHT A VAR EFT, 2D, W
HERPEETH S 2 EHRINLETVR,

AR TIE 2006 FEIEE I, P, LAMIZAL
bohE—RIREL 2572, ETVOREIZLAM

o rtL180M, rtM204V 1212 T, rtT184G,

rtS2021, #tM250V D3 AFTDH b 1o Lo
HEEBRTHIETELSE. INLOERERER
WCEEBT A LIZIA VAR ES TR ET
172 £, genetic barrier BEHW I LT DFEHFIO
Bt LTl ons. LaL, BBIZLAME
PEAELTLE S ESICHT 5 ETV OG0

ETVIHEHRBEZBET A L 0HREINT
VAU,

(1.0zeki@ja-hokkaidoukouseiren.or.jp)
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Table 1. HRICBITAHB®T F o/ R5AOBBENENATR
% TR
ERR s (B)
LAM i 138 _[ ETVEIW A 12 93
LAM =141 ADV B-H 129 84
N=293 [ AM7s L _{: ETVHIY i 107 64
N=152 LAM i 45 28
ETV 254 34
& 547 53

LAM ; lamivudine, ADV : adefovir dipivoxil, ETV ; entecavir.

#EE7 17 HBV pregenomic RNA 725
DNANOEREZHEL, a5 mEh~o
DNA Ol 2 #fl3 %25, FHRAIZAYAA
2554 2 A4H DNA (covalently closed circular
DNA ; cccDNA) ZHFBTE W Llz05-
T, 5 2HIET5 & cccDNA BRI 4
2DBERPEREN, AV AWEEICH] Xk X
ROFER T &72F. FHEHRS T3 HBs FLRDH
BTLL)RERMIEINTH Y, Effilchb:
AFREDI Y N a— VDI bERT IOy
WERIRIZZ BB S BSNEE L 72 5197 —F5 T,
BT BB O R & B S & 5
YWYV YRBEL D,

AICBIF AT F Ol X 5EBEE LT
&, E1C, LAM B R, LAM & ADV 6 A
R, BTV BMURESBIFO NS, o0k
I X AL HWME RS, SR ELERREO Y A
NV ABERHFROBREIZH LTI 2w, T2,
ZHRIWERN ST HIEEEIIEL I N TV VD
VIR TH 5.

SEH, bivbiux, HERICBY TREBRLEH
WG DOWT, % X 72 U228l aEnile,
BT + v ZHERS RO BETRET - WS
froFE, ALT & HBV DNA B#HEL, ZHIW
BBIH L T o ZBiE L Z ORI R EHF L7z
NTHETEH. - -

1 MBEFE

MBI BT EN EBBT 7wy 0BE %
17 o 72 B RS ITEE BB 547 ) (BREHA R R geiE 53
AR) ERGgE L, B5EHINCLHIRER OB

(45)

HEiTo7:. BROFEHEEITH LU TAELLRE
R LHIMYE LR 505, ARETTIZETV Bl
SCHELLMEDLAMEICED TR L. &
BLEICH T AWM EICD W TIE, LAMT I
rtL180M, rtM204V/I, ADVTidrtAl81G/S/T/V,
rtN236T, ETV Tid rtT184A/C/F/G/1/L/M/S,
rtS202C/G/1, rtM2501/L/V 120w Tl DA 4
e L7

X EEE, 2000 4F DIEIZ K B
TrusoMEN S5y, 20124F1 A%
R EEREERI & U7z, 547 #1293 Bl1E LAM 12
X DEASN=A, R 141 B LAM it
IR L7, LAMIEZ D 2dho 72152 61T
X, 107 Bl% ETVICE) Y & 2, 45 B3 LAM 4
fefe s & L7z, LAM BB A Tk, ETV A
DY B ZBRARS MO 128 2K &, 129 4
\Z ADV 28 H#E S L 72 (Tablel). LAM 5
ETVA~A®OE ) & 2 <1, FHi rtL180M,
rtM204V/1 DTS 2w & 2 FER L 7. LAM
& ADV §FRI#® ADV i EBRIEI1E, BEO
R&EHELNEAE, ADV & ETV O ff A
e R E L ETVIRERBE T, 9
LAM & ADV Off gk %47, HBV DNA 30
lpgeapies/ml (BL T BAAL LC/ml EMEd) PLET
e+ BERIE ADV & ETV OB FSEICT Y
B2 180H, EHEEHETADV & ETV
OB FFRE TR L7

A OWEN R, BEASGA (HBV
DNA=30LC/ml), »5WiE, A VARKNT L
4 7 AN— (nadir X 9 1L0LC/mI 2L - EH) %

2B W TR
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AL72BITH o7, HBV DNA X Amplicor 3
(Roche Diagnostics, Tokyo, Japan. E&IH 2.6~
76LC/ml) & v it TagMan® PCR % (Roche Di-
agnostics, Tokyo, Japan. &1 21~9.0LC/ml)
THlE L, W% ® B H & PCRInvader™% &
INNO-LiPA HBV DR version 2 plus (Innogenet-
ics, Ghent, Belgium) ® 22D HFEETIT- /2.
JY%F AN vy 7T —F ORFTIC Wilcoxon @
e SEMREZ AV, p<005 2 BE L L7z
n # &3

1. HFROLHITHE IR

ZHRIME DR E DT b7z 32 Fld 18 B TELH
MEAIR I 2 7z, 18 FIoNEFIE, 36105 A v
AZEWT VA 7 20—, 15 BIBRERGH TH o
7z.

2. BT 07 OEBENE L LRI M

1) LAM WEICH$ % ETV Bk 540

COREIIHERABRE LC126 (BIEHMF
593 A A) iThbhiz. 76 (583%) TLAM
N2 TETV MMl S iz, SHIE
B ALT 100IU/L DL EZRUZ2ERNIE 2 4
(167%) <, HBVDNA ¥, = h #&h, 54LC/
ml, 66LC/ml TdH o /2. ZHIMEREE, 746
F6BITIXLAM & ADV HHBEE 2T, 256
12, HBV DNA #%21LC/ml kifi% 2 L7 R 1
S BTADV E ETVHABREICBITL
7. ZO5PITIIBHER#RF A THBY DNA &
W& 21LC/ml K i 45 2 81, 3.0LC/ml 3R i 2% 4 Bl
Lol —J, EF6IX, SHIMERBE
HBEOHW TADV & ETVHFHEBEE 2TV, &
B A CHBV DNAB B L 72 o 72 (Table 2i).

2) LAM I3 5 ADV HF F#& 561

129 Bl LAM TSI LT ADV  10mg/ R
OB EEHMARES N A) 2707
&%, 86l (62%) TLAM, ADVIiZxt ¥ %
ZHMEZWH L. ADV OEE tAIBIT A
3], rtA181V 471 B, rIN236T %71 1,
rtA181V k rtN236T #5161 Tdh o 7z, FEHI 13,
14,15 13 EXV. 0B 5 ED 2 VBB T, ETV 0
M sz, EF 13, 14 0246 TE LAM
il vE RIS > CURROBRFIBEZRR Lz &

(46)

AAHELERERMER £L0E $£15

25, ZHIMEREE S REO ETV B2 K
L7z, Wikt ALT 100IU/L BLE%2R L7256
BlE3FMHEZE L7 161 (125%) AT, HBV
DNA O f3efEid 42 (34~6.6) LC/ml Th o 72,
LHIMEMRIBE D LAM & ADV §f F#L 2 ik
L7863 24], ADV & ETVHHE BT L
FEBIE 6 61T, 2 DOWRETIL 6 Bl 4 4125 HBV
DNA 21LC/mi &%, 5#14%30LC/ml X% 2
L7z (Table 2ii).

FEF1 9, 10, 11, 12 @ 4 FITIZ LAM BB
BORFMEZHWTBFAL a2 Fr 181D
BROBBE AL, FEH9, 10, 11 TiZz F v
181 DWtHEIZEED 72 o 7225, FEFI 12 TIZ LAM
Mok BRI R B L rtAISIT S &z, 2
DOFEFINE 2003 4E 7 BT rtM204 DR % Ao,
breakthrough hepatitis # 3 Z L LAM & ADV
PEREEEZ T o7z, 200745 4 X ) HBV DNA
D LA ED, rtN236T OEE BRI L Tz,
ZO#I1T ADV & ETV $FAEE % 7\ 2009 4 5
A1Z1Z HBV DNA 1 1.8LC/ml K & 72 o 7275,
F4E 6 B IX R 0T TRIR S 17z (Figure 1).

SFEIMHED 1 GEFI 15) X 2006 4E 2k Y
YOSEDRE L REICEEE T 1 2 % R L 72E
BT, LAM & ADV BT breakthrough
hepatitis # 272 L 20104 9 A ¥RV & %2 o
7z, P, EHEY oSEIX 2008 FEUBREEER
LY, FERREIZZI Wl ol kS
28, BFWEOREEZTV, LAMIHICT2
T rtAl81V, rtN236T @ ADV fif i, rtS202G @
ETV %8072, ADV & ETV fFHEEDH
ERESNT, LAM & ADV BFHEE 2 HH L
Tw5 (Figure 2).

3) LAM %5 ETV ~O )y # 2 6l

Z DORET 107 Bl (BEM bR SfEed » A) T
froh, 26 (19%) TLAM & ETV 0% #| it
TEERHE LA LAMPSGETVY ) B2 HO
HBV DNA E5ICEHITAES O HEEE 2 #HE
5% &, HBV DNA 7826LC/ml ki, 2.6~40
LC/ml DIEF TR B HEFNIHEL Tl
25, 40LC/ml VLo 13 Bl o> 2 %) (5241 16, 17)
WCEHITHE 2 B 7.
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Table 2. ZHRIMMERBGICBY 2 TIER L 2 OB OBERER

(1) LAM W EICHS 5 ETV %561

5 AT RS O 75 AR % A OB
LAM BIaRS B ET LAM ADV BTV  S#EEsibes . -
BE mE m 1 RiEgE 2 Rt
bk il
B G/ < BE V() ortortoxtooroxtonoar BEDomm B omm HRY
%/ R PLE I LAM ETV 180 204 181 236 184 202 250 (1U/L) (LC/mi) (H) (LC/ml) (H) (LC/ml)
1.41/8B/CHEE C 19 23 & & @ @ 131 54 L+A 70 <21
2.67/B/LCEHE C 28 92 @ @ [ ] 150 66 L+A 28 31 A+E 34 <21
3.59/8B/CHEH: C 51 5 & & @ & 73 68 L+A 18 40 A+E 33 24
4.60/B/CHBE C 31 5% @ @ e © 49 76 L+A 13 49 A+E 34 31
5.45/B/CHEM B 29 37 @& @ ] 14 62 L+A 35 36 A+E 31 <21
6.64/B/CHEY: C 14 72 @ @ @ 30 36 A+E 28 (=)
7.80/%/CHBBE C 77 8 & @ @ 32 61 L+A 17 50 A+E 35 28

(i) LAM i3 5 ADV fE S5

SR PE R O BRI ER AL
LAM Fsare e RET LAM ADV ETV  ZHITERER SHRIMERDZ O ER
W WHE T 12

e I i pE
SEHG (}%52;% /e fa’i% %3 "% i rtort rtort vt ort rt ALT SETX HAR g}B}X
PE/RE R PR LAM L+ A 180 204 181 236 184 202 250 (IU/L) (LC/mi) (B) (LC/ml)
8. 43/HB/CHEBME C 5, 48 & & @ 22 35 L+A 30 27
9.5/B/CHlE C 110 19 & & @ 12 66 A+E 33 <21
10.68/B/LC B C 13 27 @ @ 27 30 A+E 34 <21
11.64/B/LC & C 18 28 & & @ 28 31 A+E 34 <21
12.61/8B/LC Bt C 14 54 @ @ 91 59 A+E 19 <21
13.63/%/LC Bt C 40 49 @ @ & 28 49 A+E 34 3.0
14.72/7c/CHBBE C 46 34 & @ & 13 34 A+E 34 2.2
B6U/L/CHBE C 5 61 © ©@ ® @ ® 497 63 LrA 16 44
ki
(i) LAM %5 ETV ~0 b ¥ 2.4
% FIT MRS 0 28 BLAR H EF A ZHITHER BB O EE
M BN R : : D & 1T s B s g
LAM Baig% R BT Iﬁﬁjj\é\f %jlg %};‘X 2 HYM AR Y A 1 ki 2 YiaTE
E i (ﬁjg/ e iﬁﬁi ?X?ﬁﬁ;?@ rtort rtort rt rt rt ALT gl%X 1k gﬁx MM &I\BTX
b C RS PR o A - 1 . ) i =
16.48/HB/CHEY: C 25 45 & @ e @ 66 36 L+A 45 (=)
17.61/Z/CH R C 41 14 @& & @8 27 42 L+A 14 42 A+E 35 23
Gv) ETV @E&S5 51
% T O 28 B AT LRI PR 2 O R
o o B IS B [ LRI ER S s sl
ETV RS RET Iﬁﬁ{?q‘lt\td %ﬁg BTV itk % FIT AR B | kit o Wi
E R/ e #IR &?}gﬂ?ﬁﬁ rtort ort ort vt rt rt ALT ISI%X HiRa gﬁx LE gﬁx
Iy R o Y ] < 14 X n >
18. 44/ /CHBEME: C 24 ] @ 53 77 L+A 11 62 A+E 7 53

CH ; chronic hepatitis, LC; liver cirrhosis, L+A : LAM+ADV ##, A+E . ADV+ETV i

(47)
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HAB(LSRRERHR H110E K15

< LAM >
€ ADV

M204l, A181T

!

4.0

HBY DNA (LC/m)

‘02.7 ‘03.7 ‘04.7 '05.7 ‘06.7 '07.7 ‘08.7

Figure 1. LAM HEHIEE ADV SEHANC rtAI8IT 2 &7 1 661 8, Bk e BB
BEFECH, HCC & B:FI—: 20034F 7 A I LAM W (rtM204D) 12 TLAM & ADV §F R
HERMAB L 200745 A1 HBV DNA O LR L &7-L rtN236T 2%k 41, ADV & ETV
BEHBRIRICEAT L7, 2009 42 5 AC1E HBV DNA 18LC/ml ki ¥ TETF L7245, R4 6 At
JFMRIEAE D 7z AR S N7z, 2003 47 B ORFME T AV TEANEOMBZITo L 25,
rtAI81T DA D S/

<« CHOP —
% LAM+ADY =
E /l/‘ 100
o B Al g/,\
& MO : W 2010.108
w— 80 % i L18OM, M204l, 80 ...
: AT81T/V, N236T,
= 40 : 5202G 0
~ M jary
&) : -
< 40 5 40 =
z — <
Z 20 B 20
ES i Qotovst.‘.,..‘.“.,*‘*‘
0

'06.7 ‘10.9 ‘1112

Figure 2. LAM & ADV BEHB BRI IAMEE RO - 1 fl—61 8, &K <fEHE #E
FERCHE, EYEY VOSEIRESERG— LAM & ADV §EHEEERIC HBV DNA & ALT L& %
S 2010 4E 9 B 4IRiBA. BEMEY VBT oW TIE 2007 4E $ ¢ cyclophosphamide, hydroxydau-
norubicin, oncovin, prednisolone & V7= CHOP SiE2 1T\, DBEEER L o7/ EKRE
T1X rtL180M, rtM2041, rtAl81T/V, rtN236T, rtS202G @ 3#IM %2R H 7. BT TLAM
L ADV BEHEEBEEZBRL w5,

(48)



201341 B

0.05mg/H

\
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HoEs 27,

‘08

49

LAM €<—>
ADYV &=————>
E————> €<

L180M, M204V, §202G

v

120

80

ALT (lU/L)

40

‘09 ‘10 ‘11 12

e FURGE #EETIRC

My, ¥EHd005mg/H, B4EILA &Y 05mg/
i, 2EICb705 ETV DRGRHoOBREELH L.

2008410 A &1

ETV 4 #5217 o 7"%7’ 2010 £ 3 A HBV DNA @ Lf %8, rtL180M, rtM204V DZEHEIC

AT rtS202G @ ETV A S S vz,

TWwin,

ZO2HTIRHERERO ALTI XTI
100IU/L ki TH o 72, EH 16 TIZLAM &
ADV Bf I #%35C HBV DNA DEHILE Sl

S, FEHI17 X LAM & ADV BF JB 8 i T HBV
DNA 3 40LC/ml B\ L CHB T 5 -0, ADV &
ETV BFAEEICBAT L, BRI E T 23LC/
ml T TIET L7 (Table 2iii).

4) LAM Bt 5-4]

LAM 5 BHIFE TR TR RIE S
TFERIAE L, BT TLAM BHREI T bR
TWAIEFIILR T 8 FITRE R\, BN
FRfEIE 28 H A LB, ZoBEBTLLHET
HEBNEIERD TV,

5) ETV #5545

Z DRI 254 Bl (BIEHIMAPRE34 A H) T
fThh/z. 16l (04%) TLAM & ETV % #l
TP & A U722 (Table 2iv). Z DEFNT 44 7%,
BEHT2004F6 8 X0 ETVHEELEARBRICS

(49)

LAM & ADV $FB#EIC T HBV DNA DETHE S
N3, 20114E5H &b ADV & ETV AL %

A7, THBEOTANVABETIEESR

Ly, %@, 0056mg/H, F44E11 A X Y 05mg/
Ao#ks %2177 2006469 ARBETICE D
H—E ETV 05 &2 FIE L 2P RO FRE
2, 2007454 AIWCETV 2F/EALE. 705,
B OB TR Z SR L, 20084 10 A, %k
HZICL YV BUCETV OS5 %317 72. 2010 4 3
BYANVAZEWH T VA 7 ANV —%FAD,
rtL180M, rtM204V 25812/ 2 T rtS202G &
WEzRD. FFE4H XY LAM & ADV -
B2 1T 5 7275, HBV DNA 13 60LC/ml BT
BT H720, 20114E57 XY ADV & ETV 4
BRI DX 72 (Figure 3).

3. SHITEICH T 5 B

SZHIMHEHI 18 41T, BIRPHSERIEACE
T AEBRBENERE HBV DNA &% HEBWME L7
(Figure4). LAM & ADV BB E T T o 724
Bl T X, 341 (750%) #%21LC/ml 3k i, 16l
(250%) #335LC/ml & 7% o 7z. ADV & ETV



LAM & ADVEEREE
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Figure 4. ZHMWMEFNTT 27 4 M X Z0EE - BIRAE&RIES THBY DNA A8 21LC/ml 3k
Mo EMNOEERE, LAM & ADV SFRBE T3 M (750%), ADV & ETV fFREET 124

(85.7%) Th o'z

BERABRERZTo - UATIR7H (500%) 2521
LC/ml i, 1261 (857%) 7% 3.0LC/ml ki &
Trolz.

LAM & ETV O ZH ik B 0 MG &
LT, LAM & ADV OBt EL 9 BIciTo 7.
BEE g E 18 (11~70) # A ®#%B T HBV
DNA 13 64LC/ml %5 41LC/ml L HEIZ
KT (p=0002) L7225, 7% (778%) Tix HBV
DNA %3 30LC/ml L b CH#R T 5 7-%, ADV &
ETV Bt AE#EICRT L. ADV & ETV BEF%
34 (7~15) # B O#EETHBV DNA H5ufE
1Z 24LC/ml ~METF (p=0011) L, HBV DNA
7B RSB (714%) 28 30LC/ml R ~ET
L7:. (Figure5).

m £ %

KEFEHRZEOFTA R4 ¥ TlX, 24:B%
5. HBV DNA 7% 20LC/ml YL FHET Lz wHl%
M7 rur/ReLERL TS, LirL, Wit
THThi7z LAM & telbivudine (ARIFFRKE) o
KABIMEERE T, &5 24 CHBVDNA 28
3.0LC/ml Bl b DFE B C 8\ 1 B T AN 254
LTHBHWY, F72, ADV & 4585 LKA
Bz BT HIRERGH D 48 SADE T T HBVDNA

(50)

A% 30LC/ml Y EOESITIE ADV itk S EHE
WD LN, ETVR T/ &FE )V (tenofovir
disoproxil fumarate ; TDF) T35 1F T3k
AEDOREFTHBYV DNA 25 & 7%, 30LC/
ml P EDEFE PRI 2o X5 ISR
B2 BEHMoOBRETEEMIIRE T 52012, bh
DB ERCDOERFRFE1IED ERBLTY
HBV DNA 3.0LC/ml P\ L THERT BRI L Lz

SEOLIHbNOKRE T 1 U EEZEBRT o
7 H¥E E N7z 547 B, 53 4 R BB A
IZBWT, R2BATHEERLD HWVITT A VAL
7L A7 ANVv—%%701, 186 TLEWEL
M L7, UWBICIEZARESEBEIN T2
WS, ZEALEDERINLAM & ADV $F
TORBBITH o7z, MOERE LTI, EXHo
7 Fe 735y AT, PCRInvader &, INNO-
LiIPA ETIRRETELRWROER 2 EBZIT
bns. ZHMEEZRLZI8FATE, 74V
FRT LA 7 A= 3F0x L, IBENREN 15
Bl e ZHa &z, BB ALT %5100
TU/L B LR L72ERIX 18 B 341 (16.7%)
CIEREETHY, 3HMEEL EL L2 181TALT
WX 497TU/LECTER L2 DD, T 5D
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DEAS
BEETRIEI8NA
LAM+ADY N=9
i—p=0.002 -
9.0
8.0
T 70
~
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;Zi 5.0
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T 30
2.0
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Figure 5. LAM & ETV @G35 LAM & ADV /8 - ADV & ETV B HEOWM Y 1 v
AFhE LAM & ADV BERISHE 2 i T 18 7 B 1T o 72 9Bl HBV DNA I, 2 i (22.2%) A 30LC/
ml R & B oie. FORET3OLC/mI P ETHERS Lz 7 725, ADV & ETV SRRESREICBTL,
34 41 B OEBTHBV DNA X7 FIFF 561 (714%) 2% 30LC/ml Ri#~ET L7z

FITE, TOBROBEATHAEZ &3228 %<
FRIZEFHLE R D2 ADViitE, ETVIRE
B CiE LAM RO X 9 2 EEFEE 2 &
LTEAOBEBIIEKETHL EHEINTE
@ BEROFEFNIB T S FEROEF R S
niz.

FEAIME 1L, INNO-LIPA #38 X Uf PCR-Invader
ETHHE L7 INNOLIPA #EIE, U 28—2ANA
TYVFAY =V avECETETS v Tu—-T
Ty YT 4 VA RBIET 5 J5ET,
version 2 Tida ¥ 80, 173, 180, 181, 204,
236 DIER% | version 2 plus TiX, version 2 ®
TEHICMAZ T2 F o184, 194, 202, 250 @%ﬁﬁ
ABE TR TH D, LAM, "ADV; BTV, TPF
DRPEICHIE L THITEE TH 5. INNQLPA
FIZEEM O IR QOB HICIR 51575, direct
sequencing # & Wt LT, RE, BAMIER
TWAPP L X5, —J5, direct sequencing ¥
LY RENSERN, INNO-LIPA ¥ X ) BEEI
BT, FRETRENTELHE L LT PCR
Invader 2258 L7245, ADVH I F » 236
DOFEFATECHEBITHIE L Tz, SEOKE

(51)

TZ PCR-Invader #k & INNO-LiPA EOWH % F
WAHZET, BHmo ADVIRYE, ETV ko
HEMELR DL L7z

LAM 22O TICETV I ) B2 72 EH
& ETV @E&ES I CIELHMERREMTENT
Hols. LAM 25 ETVIZH Y 5 2 756 T,
90 # 2o HBV DNA &2%40LC/ml ML LT
Hol 20 CHEI MBI NI, ZD2HIT,
LAMIZEZ2IAVAERT VA ZJAN—%BZ
L 7B o2 R i3 LAM i I3 s hotw
WS, BEIC LAM EDES S N Tw - T RelE
BEETERV. WY EZKFO HBV DNA
BPLZVIERTIE, LAM T H T 2E
ATWRTHERG Y, EEILETHE.

ETVIZ & 2WEHBRIEIFRERT v 7 mE&S
BT INEWMEINTHREY, SRIOKFICH
WTH ETVIRE BB BEE I, &5 1E%13
254 61 OBl (0%), & 5 24 %190 & 1 41
(05%), #5 34EH1396IF 06 (0%), H5 4
FEHRTIEIFOH (0%), RS 5FHR 236 141
(43%) LAEETH o 72, ETVEME LB 25
Bk, 2@IZH72Y) ETV oSG Z2HIT Lz w



