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TABLE I. Profile and Laboratory Data at Commencement of Telaprevir, Peginterferon, and
Ribavirin Triple Therapy in Japanese Patients Infected With HCV Genotype 1b

Demographic data
Number of patients
Sex (M/F)
Age (years)*
History of blood transfusion
Family history of liver disease
Body mass index (kg/m?)*
Laboratory data*
Serum aspartate aminotransferase (IU/1)
Serum alanine aminotransferase (IU/1)
Serum albumin (g/dl)
Gamma-glutamyl transpeptidase (IU/1)
Leukocyte count (/mm®)
Hemoglobin (g/dl)
Platelet count (x10%/mm?®)
Level of viremia (log IU/ml)
Alpha-fetoprotein (ng/L)
Total cholesterol (mg/dl)
High-density lipoprotein cholesterol (mg/dl)
Low-density lipoprotein cholesterol (mg/dl)
Triglycerides (mg/dl)
Fasting plasma glucose (mg/dl)
Treatment
PEG-IFNo-2b dose (ug/kg)*
Ribavirin dose (mg/kg)*
Telaprevir dose (1,500/2,250 mg/day)

67
36/31
54 (23-65)
19 (28.4%)
11 (16.4%)
22.7 (16.0-32.4)

34 (15-118)
43 (12-175)
3.9 (3.3-4.6)
35 (9-194)
4,900 (3,000-8,100)
14.2 (12.1-16.8)
17.4 (10.4-33.8)
6.8 (5.1-7.6)
4 (2-38)
184 (112-276)
46 (20-79)
106 (47-191)
99 (49-215)
92 (66—-107)

1.5 (1.3-2.0)
11.5 (7.2-15.8)
10/57

Data are number and percentages of patients, except those denoted by *, which represent the median

(range) values.

RESULTS

Table I summarizes the profiles and laboratory data of -
the 67 patients at the commencement of treatment.
They included 36 males and 31 females, aged 23—
65 years (median, 54 years). The frequencies of Arg70
and GIn70 (His70) in the core region were 61% (41/67)
and 239% (26/67), respectively. The frequencies of Leu9d1
and Met91 were 55% (37/67) and 45% (30/67), respec-
tively. However, frequencies of wild-type and mutant-
type in NS5A-ISDR were 96% (64/67) and 5% (3/67),
respectively.

Rates of Loss of HCV RNA During Treatment

The disappearance rate of HCV RNA during treat-
ment was 0% (0/66), 0% (0/66), 2% (1/65), 34% (23/67),
80% (51/64), 92% (55/60), 95% (55/58), 94% (47/50), and
90% (52/58) at 24 hr, 48 hr, 1 week, 2 weeks, 4 weeks,
6 weeks, 8 weeks, 10 weeks, and 12 weeks, respectively.

According to the substitution of core aa 70, the rate of
HCV RNA loss at each time point was not significantly
different between Arg70 and GIn70(His70) (Fig. 1A).
According to the substitution of core aa 91, the rate at
each time point was not significantly different between
Leu91 and Met91 (Fig. 1B).

Very Early Dynamics According to Amino Acid
Substitutions in the Core, the NS3,
and the NS5A Regions

After 24 hr of commencement of the triple therapy, the
proportion of patients who showed >2.0log fall in HCV
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Fig. 1. Rates of HCV RNA loss according to substitutions of the core
aa 70 and 91 at different time points after commencement of the triple
therapy. At each time point, the rate of HCV RNA loss was not

significantly different between Arg70 and GIn70(His70) (A) or between
Leu91 and Met91 (B).
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TABLE II. Falls in HCV RNA Levels From Baseline After 24 and 48 hr of Triple Therapy of Telaprevir, Peginterferon, and
Ribavirin According to the Amino Acid Substitutions in the Core Region and NS5A Region in Patients Infected With
HCV Genotype 1b

Fallin HCVRNA®* >2.0log <2.0log >3.01og <3.0log
(log IU/ml) (n=64) (n=2) P n=21) (n=45) P
(A) Fall after 24 hr of triple therapy
Arg70 and Leu91 3.0 (1.8-4.0) 26 (40.6%) 2 (100%) NS 14 (66.7%) 14 (31.1%) 0.008
GIn70(His70) 2.7 (2.3-3.5) 26 (40.6%) 0 (0%) NS 5(23.8%) 21 (46.7%) NS
Met91 2.7(2.0-3.3) 30 (46.9%) 0 (0%) NS 4 (19.0%) 26 (57.8%) 0.004
GIn70(His70)andMet91 2.7 (2.3-3.3)  18(28.1%) 0 (0%) NS 2(9.56%) 16 (35.6%) 0.037
ISDR wild-type 2.8 (1.8-4.0) 61(95.3%) 2 (100%) NS 2 (100%) 42 (93.3%) NS
Fallin HCVRNA® >3.0log <3.0log >4.0log <4.0log
(log IU/ml) (n=62) (n=4) P (n=21) (n =45) P
(B) Fall after 48 hr of triple therapy
Arg70 and Leu91 3.8(26-4.4) 27(43.5%) 1(25.0%) NS 12 (57.1%) 16 (35.6%) NS
GIn70(His70) 3.5(2.8-4.3) 23(37.1%) 3(75.0%) NS 6 (28.6%) 20 (44.4%) NS
Met91 3.8(2.8-4.5) 28(452%) 2 (50.0%) NS 8 (38.1%) 22 (48.9%) NS
GIn70(His70) and Met91 3.5 (2.8—4.3) 16 (25.8%) 2 (50.0%) NS 5(23.8%) 13 (28.9%) NS
ISDR wild-type 3.7(2.6-4.5) 59(95.2%) 4 (100%) NS 20 (95.2%) 43 (95.6%) NS

“Data are denoted by the median (range) values.

RNA level were not significantly different from that of
patients who showed <2.0 log fall for all aa substitutions
(Table II). However, a significantly higher proportion of
patients with Arg70 and Leu91 substitutions showed
>3.0log drop in HCV RNA level than that of patients
who showed a fall of <8.0log (Table II, P=0.008). In
contrast, significantly fewer patients with Met91
showed >3.0log drop in HCV RNA level than those
who showed a fall of <3.0log (P=0.004). Likewise,
significantly fewer patients with GIn70(His70) and
Met91 showed a fall of >3.0log in HCV RNA level than
those who showed a fall of <3.0log (Table II, P =0.037).
Thus, the fall in HCV RNA level at 24 hr was influenced
by aa substitution patterns in the core region. Figure 2
shows the sequences of aa 61-110 of the core region in
patients at the commencement of treatment.

At 48hr, the proportion of patients who showed
>3.0log fall in HCV RNA was not significantly different
from that of patients who showed <3.0log drop for all aa
substitutions (Table II). Similar results were noted in
those patients who showed > or <4.0log fall in HCV
RNA levels. Thus, the fallin HCV RNA level at 48 hr was
independent of the aa substitution patterns in the core
and NS5A regions.

Thus, the results did not identify aa substitution
patterns in the upstream site of the NS3 region
that influenced the fall in HCV RNA level from
baseline after 24 and 48hr of the commencement of
the triple therapy. Furthermore, the frequency of the
mutant-type in NS5A-ISDR was only 5%, and thus ISDR
was not identified as a predictor of very early viral
dynamics.

Predictive Factors Associated With >3.0 Log Fall
in HCV RNA Level at 24 hr

Univariate analysis identified two parameters that
correlated with a fall of >8.0log in HCV RNA level after

24 hr of commencement of triple therapy either signifi-
cantly or marginally: substitution of aa 70 and 91 (Arg70
and Leu91; P=0.008) and level of viremia at baseline
(>7.01logIU/ml; P=0.054). Both these factors were also
identified by multivariate analysis as independent
parameters that either significantly or marginally
influenced the >83.0log fall in HCV RNA level after
24 hr of commencement of the triple therapy (Arg70 and
Leu91; P =0.014, HCV RNA >7.0logIU/ml at baseline;
P =0.085, Table IID).

DISCUSSION

Two previous studies (PROVE1 in USA, and PROVE2
in Europe) showed that 12-week triple therapy of
telaprevir, PEG-IFN, and ribavirin could achieve unde-
tectable HCV RNA levels in 70-80% of patients, and
sustained virological response rates of 60—70% [Hézode
et al., 2009; McHutchison et al., 2009]. In the present
study, the rate of HCV RNA loss at 12 weeks were higher
than those of the above two studies. The discrepancy
between the present study and the above studies may be
due to one or more factors. The first reason is probably
the small number of Japanese patients infected with
genotype 1b in the present study. The second could be
the difference in body mass index. Body mass index of
the patients studied (median; 23 kg/m?) was much lower
than that of the participants of the previous study
by McHutchison et al. (median; >25kg/m?). The third
reason is probably related to the type of PEG-IFN. PEG-
IFN in the above reports was used at a fixed dose of
PEG-IFNo-2a, but that of the present study was a body
weight-adjusted dose of PEG-IFNo-2b. The present
study was not designed to evaluate the sustained
virological response and none of the patients was
studied at 24 weeks after the end of the treatment
protocol. Further studies of a larger number of patients
matched for background are required to investigate the
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rate of HCV RNA loss during triple therapy and the
sustained virological response rate.

A previous study based on a small number of
20 patients showed that the aa substitution pattern of
the core region did not affect the virological response at
1 and 2 weeks after the start of triple therapy [Suzuki
et al., 2009]. The present study is the first to report that
the aa substitution pattern of the core region affect

significantly very early viral dynamics (within 48hr)
during triple therapy. Previous reports showed that
very early dynamics (within 48hr) after the start of
IFN and ribavirin combination therapy was important
for early prediction of treatment efficacy including
sustained virological response [Tsubota et al., 2005;
Makiyama et al., 2006; Akuta et al., 2007b]. Hence, the
finding of the present study of aa substitution patterns

TABLE III. Multivariate Analysis of Factors Associated With >3.0 Log Fall in HCV RNA After 24-hr Triple Therapy of
Telaprevir, Peginterferon, and Ribavirin Therapy in Japanese Patients Infected With HCV Genotype 1b

Factor Category Odds ratio (95% CI) P
Substitution of aa 70 and 91 1: GIn70 (His70) and/or Met91 1
) 2: Arg70 and Leu91 4,13 (1.33-12.8) 0.014
Level of viremia (log IU/ml) 1: <7.0 1
2: 270 2.73 (0.87-8.56) 0.085

95% CI, 95% confidence interval.

Only variables that achieved statistical significance (P < 0.05) or marginal significance (P < 0.10) on multivariate logistic regression analysis are

shown.
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of the core region as pretreatment predictor of very early
viral dynamics could be also useful for early prediction of
sustained virological response following triple therapy.
Amino acid substitution patterns of the core region are
pretreatment predictors of poor virological response to
48- and 72-week PEG-IFN plus ribavirin combination
therapy [Akuta et al., 2005, 2007a,b, 2009a; Donlin
et al., 2007; Okanoue et al., 2009]. Previous studies
reported that the core region might be associated with
resistance to IFN monotherapy involving the Jak-STAT
signaling cascade [Blindenbacher et al., 2003; Bode
etal., 2003; Melén et al., 2004; de Lucas et al., 2005]. The
present result could be also interpreted to mean that aa
substitutions of the core region might be associated with
those proteins involved in resistance to IFN monother-
apy, such as SOCS proteins, which is known to inhibit
IFN-a-induced activation of the Jak-STAT pathway and
expression of the antiviral proteins 2/,5-OAS and MxA
[Vlotides et al., 2004]. Furthermore, the result also
indicates that aa substitutions of the core region might
serve as a surrogate marker for other proteins asso-
ciated with resistance to the antiviral actions of IFN.
Further large-scale studies designed to examine the
structural and functional impact of aa substitutions in
the core region during each of monotherapy (PEG-IFN,
ribavirin, and telaprevir), dual therapy (PEG-IFN/
ribavirin and PEG-IFN/telaprevir), and triple therapy
(PEG-IFN/ribavirin/telaprevir) should be conducted to
confirm the above finding.

Another limitation of the present study was that aa
substitutions in areas other than the core, the NS3, and
the NS5A-ISDR regions of the HCV genome, such as
the interferon/ribavirin resistance determining region
(IRRDR, e.g., V3 of NS5A region) [El-Shamy et al., 2008;
Mufioz de Rueda et al, 2008], were not examined.
Furthermore, HCV mutants with aa conversions for
resistance to telaprevir during triple therapy, such as
the 156S mutation [Lin et al., 2005], were also not
investigated. In this regard, telaprevir-resistant HCV
mutants were reported to be susceptible to IFN in both
in vivo and in vitro studies [Forestier et al., 2007; Zhou
et al., 2007]. Thus, viral factors before and during triple
therapy should be investigated in future studies, and
identification of these factors should facilitate the
development of more effective therapeutic regimens.

In conclusion, a 12-week course of triple therapy of
telaprevir, PEG-IFN, and ribavirin in patients infected
with HCV-1b and high viral load achieved high rates of
HCV RNA loss. The aa substitution pattern of the core
region seems to affect the very early viral dynamics.
Further large-scale prospective studies are necessary
to investigate whether the present results relate to the
efficacy of the triple therapy.
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Abstract

Objective: In treatment-resistant patients with genotype 2
chronic hepatitis C the suitable treatment duration is still un-
clear. The aims were to investigate extending combination
therapy with peginterferon plus ribavirin for genotype 2.
Methods: 7 patients infected with genotype 2 at a high viral
load and who did not achieve a sustained virological re-
sponse (SVR) with the first course of 24-week IFN plus ribavi-
rin were recruited into the study protocol with a total of 48
weeks of peginterferon plus ribavirin therapy. Results: SVR
was achieved in 5 of 7 patients (71%). All 4 patients (100%)
who were in relapse with the first course achieved SVR. Only
1 of 3 patients (33%) who had a non-virological response
(NVR) with the first course achieved SVR. All 4 patients who
had an early virological response (EVR) with the first course
achieved EVR and SVR. Two of 3 patients who had no EVR
with the first course also did not achieve EVR and SVR. One

patient who had no EVR or a NVR during the first course
achieved EVR and SVR with the second course. Conclusions:
Our results suggest that extending combination therapy for
genotype 2 chronic hepatitis C might be useful for patients
who relapse following 24-week combination therapy.
Copyright © 2010 S. Karger AG, Basel

Introduction

The response to interferon (IFN)-related therapy var-
ies according to hepatitis C virus (HCV) genotype [1, 2].
In Japan, about 70% of patients with chronic hepatitis C
are infected with HCV genotype 1b, and about 25% are
genotype 2a [3]. The sustained virological response (SVR)
to 48-week IFN plus ribavirin combination therapy is
about 50% in genotype 1b infection, and the SVR to 24-
week combination therapy is more than 80% in genotype
2 infection [4-9].

IFN plus ribavirin combination therapy carries poten-
tial serious side effects and is costly especially when used
long enough to achieve a high SVR. For these reasons,
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especially in genotype 2 infection, it is necessary to iden-
tify those patients who could achieve SVR with a shorter
treatment course (16 weeks or less) to free them of unnec-
essary side effects and reduce costs, preferably as early as
possible [6-8]. However, we also sometimes encounter
treatment-resistant patients infected with genotype 2 [3,
10, 11]. Our recent report based on 24-week combination
therapy showed that 17.5% of patients infected with geno-
type 2a were not able to achieve SVR, and especially that
81.5 and 18.5% of the non-SVR patients were in relapse or
had a non-viral response (NVR), respectively [11]. Thus,
the suitable treatment duration, based on the consider-
ation of risk/benefit and cost/benefit, is still unclear in
patients infected with genotype 2.

The present study included 7 Japanese adults with ge-
notype 2 and a high viral load, who received a second
course of combination therapy. The aims of the study
were to investigate extending combination therapy with
peginterferon (PEG)-a-2b plus ribavirin for genotype 2
chronic hepatitis C.

Materials and Methods

Study Population

A total of 292 HCV genotype 2-infected Japanese adult pa-
tients were consecutively recruited into the study protocol of the
combination therapy with IFN (PEG-IFNa-2b or IFNa-2b) plus
ribavirin for 24 weeks between March 2002 and September 2008
at Toranomon Hospital, Tokyo, Japan. Among these, 7 of 52 pa-
tients who were not able to achieve a sustained virological re-
sponse were recruited into the study protocol of 48-week combi-
nation therapy with PEG-IFN-2b plus ribavirin. They fulfilled
the following inclusion criteria: (1) no SVR with the first course
of combination therapy regardless of completing the 24-week
therapy; (2) combination therapy was stopped before completing
the 24-week therapy due to a decrease in HCV RNA of <2.0log at
12 weeks after starting treatment based on qualitative PCR analy-
sis [12, 13]; (3) negative for hepatitis B surface antigen (radioim-
munoassay, Dainabot, Tokyo, Japan), positive for anti-HCV
(third-generation enzyme immunoassay, Chiron Corp, Emer-
ville, Calif., USA), and positive for HCV RNA qualitative analysis
with PCR (Amplicor, Roche Diagnostic Systems, Pleasanton,
Calif., USA); (4) infected with HCV genotype 2a or 2b alone; (5)
high viral load (=100 KIU/ml) by quantitative analysis of HCV
RNA with PCR (Amplicor GT HCV Monitor v2.0 using the 10-
fold dilution method, Roche Molecular Systems Inc.) within the
2 months preceding enrolment; (6) no hepatocellular carcinoma;
(7) body weight >40 kg; (8) no co-infection with human immu-
nodeficiency virus; (9) no treatment with antiviral or immuno-
suppressive agents within the 3 months preceding enrolment; (10)
no alcoholics, lifetime cumulative alcohol intake <500 kg (mild
to moderate alcohol intake); (11) no other form of hepatitis, such
as hemochromatosis, Wilson disease, primary biliary cirrhosis,
alcoholic liver disease, and autoimmune liver disease; (12) no

HCV-2 and Extending Combination
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pregnant or lactating females; (13) all patients completed a 24-
week follow-up program after cessation of treatment and SVR
could be evaluated, and (14) each signed a form consenting to the
study protocol that had been approved by the human ethics re-
view committee. '

Treatment efficacy was defined as: SVR = HCV-RNA-negative
based on qualitative PCR analysis 24 weeks after the completion
of treatment; relapse = HCV-RNA-negative at completion of
treatment but HCV-RNA-positive 24 weeks after the completion,
and NVR = HCV-RNA-positive at completion of treatment. Fur-
thermore, an early virological response (EVR) was defined as pa-
tients who achieved a decrease in HCV-RNA of >2.0 log within
12 weeks after starting treatment, based on quantitative PCR
analysis.

Laboratory Tests

Blood samples were obtained at least once every month before,
during, and after treatment, and were analyzed for alanine ami-
notransferase and HCV-RNA levels. The serum samples were fro-
zen at -80° within 4 h of collection and thawed at the time of
measurement. HCV genotype was determined by PCR using a
mixed primer set derived from the nucleotide sequences of NS5
region [14]. HCV-RNA levels were measured by quantitative PCR
(Amplicor GT HCV Monitor v2.0 using the 10-fold dilution
method, Roche Molecular Systems Inc.) at least once every month
before, during, and after therapy. The dynamic range of the assay
was 5-5,000 KIU/ml. Samples collected during and after therapy
that showed undetectable levels of HCV-RNA (<5 KIU/ml) were
also checked by qualitative PCR (Amplicor HCV v2.0, Roche Mo-
lecular Systems Inc.), which has a higher sensitivity than quanti-
tative analysis, and the results are expressed as positive or nega-
tive. The lower limit of the assay was 50 IU/ml.

Histopathological Examination of Liver Biopsies

Liver biopsy specimens were obtained percutaneously or at
peritoneoscopy using a modified Vim Silverman needle with an
internal diameter of 2 mm (Tohoku University style, Kakinuma
Factory, Tokyo, Japan), fixed in 10% formalin, and stained with
hematoxylin and eosin, Masson’s trichrome, silver impregnation,
and periodic acid-Schiff after diastase digestion. All specimens
for examinations contained 6 or more portal areas. Histopatho-
logical diagnosis was confirmed by an experienced liver patholo-
gist (H.K.) who was blinded to the clinical data. Chronic hepatitis
was diagnosed based on histological assessment according to the
scoring system of Desmet et al. [15].

Results

Table 1 summarizes the characteristics of the 7 pa-
tients at commencement of the second-course combina-
tion therapy with PEG-IFN plus ribavirin. There were 5
men and 2 women, aged 40-65 (median 55) years. Two
cases were genotype 2a, and the other 5 cases were geno-
type 2b. They received PEG-IFNa-2b at a median dose of
1.4 (range 1.1-1.7) pg/kg subcutaneously each week.
They also received oral ribavirin at a median dose of 10.6
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Table 1. Baseline characteristics of patients infected with HCV genotype 2 at the commencement of the second-course combination
therapy with peginterferon plus ribavirin, and treatment efficacy of the first and second course of combination therapy

Case Genotype  Sex Age Fibrosis ~ ALT HCV RNA 1st Ist 2nd 2nd
No. years U1 KIU/ml EVR Tx EVR Tx

1 2b M 48 F1 41 5,000 + relapse + SVR
2 2b F 65 F1 35 1,200 + relapse + SVR
3 2b M 51 F3 71 310 + relapse + SVR
4 2b M 56 F1 78 720 + relapse + SVR
5 2a M 57 F1 240 1,500 - NVR + SVR
6 2a M 40 F2 434 650 - NVR - NVR
7 2b F 55 F3 132 1,300 - NVR - NVR

EVR = Early virological response; NVR = non-virological response; SVR = sustained virological response; 1st EVR = EVR with the
first course of combination therapy; 2nd EVR = EVR with the second course of combination therapy; Tx = treatment.

(range 7.0-12.6) mg/kg daily. In 3 patients (cases 1, 3, 7),
the dose of ribavirin was reduced during treatment due
to a fall in Hb concentration. Five patients (cases 1-5)
achieved EVR and completed a total of 48 weeks. The
other 2 patients did not achieve EVR, so they stopped
combination therapy before completing the 48-week
therapy (12 weeks for case 6, and 22 weeks for case 7).

Virological Response Rates with the Second Course of

Combination Therapy

SVR was achieved by 5 of 7 patients (71.4%). All 4 pa-
tients (100%) who were in relapse with the first course of
combination treatment achieved SVR with the second
course. However, only 1 of 3 patients (33.3%) who had a
NVR with the first course achieved SVR. All 4 patients
(100%) who had an EVR with the first course achieved
EVR and SVR with the second course. However, 2 of 3
patients (cases 6, 7) who had no EVR with the first course
also did not have EVR and SVR with the second course.
Thus, 2 patients (cases 6, 7) had no EVR and NVR with
both the first and second courses, and could not achieve
SVR. Interestingly, 1 patient (case 5) who had no EVR or
NVR with the first course achieved EVR and SVR with
the second course.

Discussion

In patients infected with genotype 1, previous studies
have demonstrated that SVR rates of late virological re-
sponders (HCV-RNA-positive at 12 weeks and negative
24 weeks after the start of treatment) could be improved
when treatment was extended to 72 weeks, compared

190 Intervirology 2010;53:188-192

with a standard treatment duration of 48 weeks, largely
as a result of reducing post-treatment relapse rates [16-
20]. Thus, prolongation of therapy in genotype 1 may im-
prove the virological response rate. However, it is not
clear at present whether prolongation of treatment im-
proves the SVR rate of treatment-resistant Japanese pa-
tients infected with genotype 2. This study of patients
infected with genotype 2 showed that SVR rates of pa-
tients who were EVR and relapsed following the first
course with a standard treatment duration of 24 weeks
could be improved when treatment was extended to 48
weeks. Interestingly, 1 patient (case 5) who did not have
EVR or NVR with the first course achieved EVR and SVR
with the second course. This indicates that the SVR rates
of patients who had an EVR with the second course might
improve further by extending combination therapy re-
gardless of NVR with the first course. To our knowledge,
this is the first report to indicate that extending combina-
tion therapy to 48 weeks for genotype 2 might be useful.

In this study, 2 patients did not have an EVR or an
NVR with both the first and second course and could not
achieve SVR. The underlying mechanism(s) of the differ-
ent virological responses to treatment in patients infected
with genotype 2 is still unclear. Previous reports indi-
cated that viral factors (e.g. viral load, aa substitutions in
the NS5A region and core region, early viral kinetics, and
periods from the start of treatment to initial point of un-
detectable HCV-RNA) and host factors (e.g. body mass
index, fibrosis stage, and hepatocyte steatosis) might be
important predictors of treatment response to IFN-relat-
ed therapy in patients infected with HCV genotype 2a, in
addition to treatment-related factors (e.g. treatment du-
ration, and ribavirin dose) [6-11, 21-27]. One of the lim-
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itations to this study is that due to the small number of
patients we were not able to investigate treatment-resis-
tant factors. Further studies should be performed to iden-
tify these viral and host factors before the start of combi-
nation therapy. Furthermore, more effective therapeutic
regimens, including triple therapy with PEG-IFN plus
ribavirin and telaprevir, should be developed for these
patients who could not achieve SVR by extending dual
therapy of PEG-IFN plus ribavirin.

In conclusion, our results suggest that extending com-
bination therapy to 48 weeks for genotype 2 chronic hep-

atitis C might be useful for patients who had a relapse
following the first course of 24-week combination thera-
py. In the future a large-scale prospective study based on
intention-to-treat analysis should be conducted to con-
firm the above findings.
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Abstract

Objective The aim of this study was to evaluate the efficacy of combination therapy of natural human
interferon-beta and ribavirin in patients infected with hepatitis C virus (HCV) genotype 2 and high virus
load.

Methods Inclusion criteria were HCV-genotype 2, serum HCV RNA level of =100 KIU/mL before combi-
nation therapy. A total of 24 were enrolled in this retrospective cohort study. The treatment period of combi-
nation therapy was 24 weeks. : :
Results Of the 24 study patients, no patient stopped the treatment due to treatment-related adverse events.
The dose of drugs were reduced in 8 patients. Twenty-one of 24 patients (87.5%) had sustained virological
response (SVR) by the intention to treat analysis. The rate of negative HCV RINA at 8 week after the initia-
tion of treatment was 18/21 (86%) in patients with SVR and 1/3 (33%) in patients with non-SVR. Logistic
regression analysis showed that SVR occurred when serum HCV RNA at 8 week after the initiation of com-
bination therapy was negative (hazard ratio: 40.0; 95% confidence interval=1.75-914.78; p=0.021)
Conclusion The combination therapy of IFN-beta and ribavirin offers sufficient safety and efficacy in
chronic hepatitis C patients with genotype 2 and high virus load.

Key words: chronic hepatitis C, natural interferon-beta, ribavirin, HCV genotype 2

(Inter Med 49: 965-970, 2010)
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with peginterferon and ribavirin for 24 week (12-14).

Introduction

Current evidence indicates that combination therapy of
peginterferon and ribavirin for hepatitis C virus (HCV) is
associated with a higher rate of sustained virological re-
sponse (SVR) compared with interferon (IFN) alone (1-10).
SVR in the patients with HCV genotype 2 treated with IFN
monotherapy for 24 weeks was about 80% in group of low
virus load and about 40-45% in high virus load (11). How-
ever, it has been reported that the SVR rate was-about 80-
90% in patients with genotype 2 and high virus load treated

Hence, IFN-monotherapy has been recommended as a first
choice for chronic hepatitis C patients with genotype 2 and
low virus-load in Japan. On the other hand, combination
therapy of peginterferon and ribavirin has been recom- -
mended as a first choice for chronic hepatitis C patients
with genotype 2 and high virus-load. Thus, in the present
study, we assessed the efficacy of the patients with genotype
2 and high virus load who showed low rate of SVR.
However, the dropout rates in patients treated with combi-
nation therapy of peginterferon and ribavirin are higher than
those treated with IFN monotherapy (15-17). In particular,
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the adverse events due to combination therapy of IFN and
ribavirin have a tendency to occur in elderly patients. There-
fore, in the case of elderly patients, the physician in charge
often avoids combination therapy of IFN and ribavirin due
lo side effects. However, recently, the life-span has been
long in Japan. Thus, there is an ongoing need to refine treat-
ment strategies with a strong effect and safety in HCV pa-
tients. '

Festi et al reported that IFN-beta has sufficient tolerabil-
ity (15). However, IFN-beta monotherapy does not result in
a satisfactory outcome in patients with a high virus
load (11). Enemoto et al have reported that IFN-beta plus
ribavirin therapy might seem to have a strong effect and
mild side effects originating from treatment (18, 19). How-
ever, to date there is little information regarding IFN-beta
plus nibavirin therapy for chronic hepatitis C.

Thus, in the present study, we performed a retrospective
study to examine the efficacy of combination therapy of
IFN-beta and ribavirin in patients with genotype 2 and high
virus load.

Materials and Methods

Patients

Eligibility criteria for entry into the study included the
following: 1) HCV genotype 2a or 2b; 2) serum level of
HCV RNA of 2100 KIU/mL before combination therapy;
3) no corticosteroid, immunosuppressive agents, or antiviral
agents used within 6 months; 4) no hepatitis B surface anti-
gens (HBsAg), antinuclear antibodies (ANA), or antimito-
chondrial antibodies {AMA) detectable in serum, determined
by radioimmunoassay; 5) leukocytes >2,000/mm’, platelet
count >80,000/mum’, and bilirubin <2.0 mg/mL; 6) follow up
for >6 months before treatment. We excluded from the study
all of the patients with the following: 1) a history of alcohol
abuse; 2) advanced liver cirrhosis of encephalopathy, bleed-
ing esophageal varices, or ascites. The physician in charge
explained the purpose and method of the combination ther-
apy as well as the potential adverse reactions and informed
consent was obtained from each patient.

From December 2004 to May 2008, 24 HCV patients
were enrolled in this retrospective cohort study at the study
hospital.

A SVR was defined as clearance of HCV RNA by com-
mercial amplicor HCV qualitative assay (Amplicor HCV;
Ver. 2.0, Roche Diagnostic Systems, Basel, Switzerland) at
6 months after the cessation of combination therapy (20).

Next, predictors of SVR in patients with undetectable
HCV RNA in serum during treatment were assessed. Fi-
nally, SVR rate based on the attainment time of negativity
of HCV RNA and continuance of negative HCV RNA dur-
ing combination therapy were examined.

Combination therapy of IFN-beta and ribavirin

The study protocel was approved by the Human Ethics

Review Committee of Toranomon Hospital and a signed
consent form was obtained each patient. Treatment was pro-
vided for 24 weeks. IFN-beta (Feron, Toray Industries Inc.,
Tokyo, Japan) was given intravenously at a dose of 6 mil-
lion units (MU) daily for 2-8 weeks initially, followed by
three times a week for 16-22 weeks. Ribavirin (Rebeto},
Schering-Plough, Osaka, Japan) were given at the dose de-
scribed based on body weight. The ribavirin dose was ad-
Justed according to body weight (600 mg for <60 kg, 800
mg for >60 kg and <80 kg, and 1000 mg for >80 kg). The
period of daily administration in IFN-beta treatment was de-
termined by the physician. The patients were divided into
three groups based on the difference of period of daily ad-
ministration of IFN-beta at the initial stage of treatment: a
2-week regimen, 10 patients; a 4-week regimen, 5 patients;
and an 8-week regimen, 9 patients.

Blood samples were obtained just before and 6 month af-
ter combination therapy. The samples were stored at -80°C
until analyzed. Using these blood samples, HCV-RNA level
before IFN therapy was analyzed by guantitative PCR assay
(Amplicor GT-HCV Monitor Version 2.0, Roche Molecular
Systems) (21). HCV-genotype was examined by polymer-
ized chain reaction assay, using a mixture of primers for the
six subtypes known to exist in Japan, as reported previ-
ously (22). Serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST) concentrations, and HCV RNA
were measured at least once per month during therapy.
Negativity of serum HCV RNA was defined as clearance of
serum HCV RNA by commercial amplicor HCV gualitative
assay (20). Clinical evaluation and biochemical and hemato-
logical tests were performed at 4 weekly intervals.

Statistical analysis

Nonparametric procedures were employed for the analysis
of background features of the patients with SVR and with-
out SVR, including the Mann-Whitney U test, Fisher’ exact
test, Kruskal Wallis test, and/or logistic regression analysis.
The following variables were evaluated as prognostic fac-
tors: sex, age, body mass index, a history of interferon ther-
apy, a HCV RNA level, biochemical factors (AST, ALT, tri-
glyceride, HDL-cholesterol, LDL-cholesterol), platelet count,
HCV RNA 4, 8, 12 weeks after the initiation of IFN ther-
apy, continuous negative period of HCV RNA during IFN
therapy and period of IFN therapy. The SPSS software
package (SPSS Inc., Chicago, IL) was used to perform sta-
tistical analysis. A p value of <0.05 was considered to indi-
cate a significant difference. '

Result

Clinical characteristics of the patients

A total of 24 patients were enrolled in the present study.
Table 1 shows the characteristics of the patients who re-
ceived combination therapy. Clinical profiles were as fol-
lows: mean age=55.9 years, male/female=11/13, and median
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Table 1. Clinical Backgrounds before Combination Therapy of
Peginterferon and Ribavirin in Chronic Hepatitis C Patients
[

Character value

Patients, n 24

Sex, male (%) 11(45.8%)

Age (yrs) 55.9£10.2

BM! 23.0+2.5

A history of IFN (+) 12 (50.0%)

HCV RNA(KIU/mL) 870 {43-5000)
HCV genotype (2a/2b) 14710

AST (TU/L) 71£51

ALT (TU/L) 130122

FPG (mg/dL) 96213
Triglyceride (mg/dL) 111£73

HDL cholesterol {mg/dL} 5219

LDL cholesterol {mg/dL}) 117231
Platelet (10%mm®) 16.6+4.5

A regimen of daily administration of 10/5/9

IFN-beta* (2-week/4-week/8-week)

Data are number of patients (percentage) or mean Zstandard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body

mass index; FPG, fasting plasma glu

interferon;

cose; HCV, hepatitis C virus; IFN,

*The patients were divided into three groups based on the difference of period of

daily administration, of IFN-beta at the initial stage of treatment: a 2-week

regimen of daily administration of IFN-beta, 10 patients; a 4-week regimen, 5

patients; and an 8-week regimen, 9 patients.

(range) HCV-RNA=870(103-5,000) KIU/mL.
Safety and folerance of IFN

Of the 24 patients included in this study, none of the pa-
tients discontinued combination therapy because of IFN-
related adverse events. However, 7 out of 24 patients had
dose reduction of interferon and/or ribavirin due to side ef-
fects. IFN-beta dose reduction was necessary in one case
due to the development of neutropenia. RBV dose reduction
was applied in 6 patients, due to anemia.

The leukocyte count was 4,700 = 1,390/mm® and the
platelet count was 166,000 = 45,000/mm’ before the initia-
tion of IFN therapy, whereas the values were 3,020 = 1,05/
mm® and 134,000 + 39,000/mm’, respectively, two weeks af-
ter the initiation of the therapy.

Efficacy of freatment

Out of the 24 patients emrolled in the present study, 21

patients (87.5%) had SVR by the intention-to-treat analysis.
Patients aged 265 years were five in total. Four out of five
patients aged =65 years had SVR. Table 2 shows the differ-
ences in the clinical background between patients with SVR
and those without SVR. The rate of negative HCV RNA at
8 weeks after the initiation of treatment was 18/21(86%) in
patients with SVR and 1/3 (33%) in patients with non-SVR.
Logistic regression analysis showed that SVR occurred
when. serum HCV RNA at 8 weeks after the initiation of
combination therapy was negative (hazard ratio: 40.0; 95%
confidence interval=1.75-914.78; P=0.021). Moreover, the
SVR was not significantly different based on the difference
of period of daily administration of IFN-beta at the initial
stage of treatment.

Background of non-SVR cases

Three patients had negative HCV RNA at the end stage
of treatment, but showed reappearance of HCV RNA after
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Table 2. The Difference of Clinical Backgrounds between Pa-
tients with SVR and Thaese without SVR

SVR (n=21) Non-SVR {n=3)  pvalue'
Age {ycars old) 56.1£9.1 570+ 80 0.827
’ Sex (male/femalc) 12/9 2/ 0.449
BMI 229+2.5 228+2.6 1.000 '
a history of IFN (+/-} 11710 172 0.759
HCV-load (KIU/mL) 794 786 1545+ 1797 0.759
AST (JU/L) 69447 4212 0.540
ALT (fU/L) 8339 70 £ 55 0.359
FPG (mg/dL) 96+ 13 9243 0.813
Triglyceride (mg/dL) 11274 107+ 57 0.614
HDL cholesterol (mg/dL) 51420 65+ 17 . 0.297
LDL cholesterol {mg/dL} 113 %31 126 £ 15 0.540
Platelet (10%mm’) 163247 177253 0.701
HCV RNA (+/-} 4W 9/12 21 0.576
HCV RNA (+/-) 8W 3/18 21 0.099, 0.021¢
HCV RNA (+/-) 12W Ol'él 03 1.000
Period of daily 9/4/8 in 0.925

administration of 1FN*

(2-week/4-week/8-week)

Data are number of patients (percentage) or mean = standard deviation.

ALT, alanine aminotransferase; AST

, aspartate aminotransferase; BMI, body

mass index; FPC, fasting plasma glucose; HCV, hepatitis C virus; IFN,

interferon;

*1EN

FN-beta wae given intravencusly at a dose of §

2-8 weeks, followed by three times a week for 16-22 weeks. Figure of 2, 4, and 8
represents the (week) of daily administration of IFN-beta at the initial stage.
*Nonparametric procedures were employed for the analysis of background
features of the patients with SVR and without SVR, including the Mann-Whitney
U test, Fisher® exact test, Kruskal wallis test.

! Logistic regression analysis showed that SVR occurred when serum HCV RNA

at 8 week after the initiation of combination therapy was negative (hazard ratio:

40“0; 95% confidence interval =1,75-914.78; p = .021)

the termination of treatment. Clinical backgrounds of these
three cases with relapse of HCV RNA after the termination
of treatment are shown in Table 3. In case 1 and 2, the at-
tainment time of negativity of sernm HCV RNA was 12
weeks after the initiation of treatment. In case 3, the adher-
ence of both drugs of IFN-beta and ribavirin was less than
two-third compared to scheduled dose. :

Discussion

We have described the efficacy of combination therapy of

IFN-beta and ribavirin in patients infected with HCV geno-
type 2a or 2b. The present study was limited to small size
with genotype 2 and HCV-load of =100 KIU/ml. and
high virus load before combination therapy. SVR in the pa-
tients with genotype 2 treated with IFN monotherapy for 24
weeks was about 80% in the group with a low virus load
and about 40-45% with high virus load (11). Thus, in the
present. study, we assessed the efficacy of the patients with
genotype 2 and a high virus load who showed low rate of
SVR. Moreover, 7 of 24 patients did not have a histological
examination of the liver within one year before combination
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Table 3. Clinical Backgrounds of Patients with Non-SVR

Case - Age/Sex  genotype HCV AST/ALT  response™  Adherence (%)
RNA (o) IFN RBYV
1 53M " 2a 220 51/104 12w 104% 100%
2 6TM 2b 5000 3027 nw 82% . 84%
3 51/F 2a 163 50/51 4w 62% 68%

Data are number of patients (percentage) or mean £ standard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; HCV, hepatitis

C virus; IFN, interferon; RBV, ribavirin

*Response of HCV RNA means attainment time of negé&ivity of serum HCV

RNA after the initiation of combination therapy

therapy. Another limitation is that the present study was not
a randomized controlled study.

However, several findings from the present study have di-
rect implications for combination therapy for chronic hepati-
tis C in the future. First, the present results suggest that
drop-out rate due to side effects in combination therapy of
IFN-beta and ribavirin is low. In the previous study, we
have reported that the drop-out rate due to side effects in
combination study of peginterferon and ribavirin was 8.4%
in 0.5 year after the initiation of treatment and 14.9% in one
year (15). In the present study, none of the patients discon-
tinued combination therapy because of IFN-related adverse
events.

Secondly, out of 24 patients given the combination ther-
apy, 21 patients had SVR. This SVR rate is similar to that
~ of the 24-week combination therapy of peginterferon and
ribavirin reported previously (11-13).

Third, the patients with genotype 2 have the possibility of
non-SVR in a regimen for 24-weeks when the attainment
time of negativity of serum HCV RNA is longer than 8
weeks after the initiation of combination therapy. This indi-

cates that patients with delayed undetectable HCV RNA
should be treated to continue the negativity of serum HCV
RNA for a prolonged period of >24 weeks to obtain a high
rate of SVR.

IFN-beta should be given intravenously. The intravenous
injection is not convenient for treatment compared to intra-
muscular or subcutaneous injection. However, IFN-beta-
related side effects are mild and few compared to combina-
tion therapy of JFN-alpha and ribavirin (18, 19). Moreover,
IFN-beta-induced mental disorders are milder than those in-
duced by IFN-alpha (23). Thus, IFN-beta could be given in
elderly patients of =65 years because of mild side ef-
fects (24).

In conclusion, the combination therapy of IFN-beta and
ribavirin offers sufficient safety and efficacy in chronic
hepatitis C patients with genotype 2 and a high virus load.
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Abstract

Background and Aims: To assess the efficacy of switching Japanese chronic hepatifis B
patients from lamivudine monotherapy to entecavir 0.5 mg/day.

Methods: A retrospective analysis was conducted on 134 patients switched to entecavir
between September 2006 and February 2008 for 6 months or more. Patients were divided
into three groups based on viral load at entecavir switching point (baseline < 2.6, 2.6-5.0
and > 5.0 logy copies/mL).

Results: At baseline, detection of lamivudine-resistant virus was highest in patients with
higher hepatitis B virus (HBV) DNA (76% vs 23% in = 2.6 and < 2.6 logyo copies/mL,
respectively), and in patients with longest previous exposure to lamivadine (52%, 28% and
24% for > 3 years, 1-3 years and < 1 year, respectively). Two years after entecavir switch-
ing, HBV DNA suppression to less than 2.6 log;o copies/mL was achieved in 100% (32/32),
92% (12/13) and 44% (4/9) of patients in the less than 2.6, 2.6-5.0 and more than 5.0 logio
copies/mL baseline groups, respectively. Alanine aminotransferase (ALT) normalization
occurred in 76~-96% and 90-100% of patients following 1 and 2 years of entecavir treat-
ment, respectively. One patient (2.6-5.01og, copies/mL) with lamivudine-resistant
mutants at baseline developed entecavir resistance at week 48 during follow up.
Conclusion: Switching to entecavir 0.5 mg/day achieves or maintains undetectable HBYV
DNA levels and ALT normalization over 2 years, especially in patients with viral load less

than 5.0 logo copies/mlL.

Introduction

Hepatitis B virus (HBV) infection is a serious public health threat
affecting 350-400 million people worldwide, the majority of
whom live in the Asia-Pacific region.* Chronically-infected
people are at risk of developing cirrhosis, liver failure and hepa-
tocellular carcinoma. Studies have suggested that high serum HBV
DNA is a key risk predictor of chronic hepatitis B (CHB) compli-
cations.®* Therefore, the main purpose of CHB therapies is to
permanently suppress viral replication and sustain viral suppres-
sion to prevent long-term liver damage.>>*

Lamivudine was the first nucleoside analog to be widely pre-
scribed for CHB patients, mainly due to its antiviral efficacy and
safety profile.2 However, lamivudine’s long-term efficacy is dimin-
ished by the emergence of drug-resistant substitutions, generally in
the tyrosine-methionine-aspartate—aspartate (YMDD) motif of
the reverse transcriptase (rt) polymerase gene.” Detection of
lamivudine-resistant HBV substitutions occurs in 15-30% and
70% of patients after 1 and 5 years of treatment, respectively.®
Continuing lamivudine monotherapy in the presence of

892

lamivudine resistance is not recommended because it is no longer
effective in suppressing viral replication.? Furthermore, the initial
improvement in histology and clinical benefits may be reversed
or decreased due to the emergence of lamivndine-resistant
substitutions.

Antiviral efficacy of entecavir (0.5 mg/day) as first-line therapy
was superior to lamivudine in treatment-naive patients on all viro-
logical, biochemical and histological end-points after 48 weeks of
treatment,'™ with very low rates of emergence of viral resistance
(1.2% after 5years of entecavir treatment).’>'® Entecavir has a
high genetic barrier to resistance,™" requiring multiple substitu-
tions (including YMDD mutations) to express viral resistance.52
In agreement with this, entecavir-resistant mutants emerge more
frequently in lamivudine-refractory patients.”? In a study of
hepatitis B e antigen (HBeAg)-positive lamivudine-refractory
patients with high HBV DNA levels at baseline (mean > 9 logio
copies/mL), switching to entecavir 1 mg/day achieved HBY DNA
suppression to undetectable levels (<300 copies/ml; 40%,
96 weeks) and alanine aminotransferase (ALT) normalization
(81%, 96 weeks) at higher proportions than continued lamivadine
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monotherapy,? aithough response to therapy was less pronounced
than in treatment-naive patients with comparable baseline levels of
HBV DNA, '3 The probability of achieving HBV DNA sup-
pression to undetectable levels at 96 weeks with entecavir was
73% in patients whose baseline HBY DNA was less than 7 logig
copies/mL (n = 11), and none of these patients developed entecavir
resistance.”

In a randomized controlled trial of lamivudine-refractory Japa-
nese patients with mean HBV DNA at baseline of 7.6-7.7 logso
copies/mL, switching to entecavir (0.5 or 1 mg/day) for 48 weeks
achieved HBV DNA suppression to below detectable levels in 33%
of patients in the entecavir dose groups, and ALT normalization in
78-86%.2* Switching to entecavir in patients with evidence of
lamivudine-resistant substitutions and low viral load at switching
point has not been prospectively investigated in Japanese patients.
There are limited data concerning the efficacy of entecavir in
lamivudine-pretreated patients who have not developed lamivu-
dine resistance.

The objective of this study was to assess the efficacy of switch-
ing to entecavir 0.5 mg/day in Japanese lamivudine-pretreated
patients whose HBV DNA levels at switching point (baseline)
ranged from less than 2.6 to 7.6 logo copies/mL, with or without
lamivudine-resistant substitations.

Methods

Design and setting X

A retrospective analysis of a CHB patient population (n = 134) at
Toranomon Hospital (Tokyo, Japan) was performed to identify
patients switched from lamivudine 100 mg/day monotherapy to
entecavir 0.5 mgfday between September 2006 and February
2008, and who had received entecavir for at least 6 months.
Among all patients selected, only one had a history of adefovir
add-on therapy prior to switching to entecavir (case report). Con-
served serum from all patients was analyzed to determine baseline
characteristics and study end-points.

Study end-points

Clinical efficacy of entecavir was assessed as the proportion of
patients achieving HBV DNA suppression to undetectable levels
{< 400 copies/mL or < 2.6 logye copies/mL}), and patients achiev-
ing ALT normalization (normal ALT levels: men 8-42IU/L,
women 6-27 IU/L). HBV DNA was measured using the poly-
merase chain reaction (PCR)-based Amplicor HBV Monitor assay
(Roche Diagnostics, Indianapolis, IN, USA; lower limit of detec-
tion of < 2.6 logye copies/mL).” HBeAg loss in patients who were
HBeAg-positive at baseline was also amalyzed. Measurements
were made from conserved samples taken at baseline, and after
6 months, 1 and 2 years from entecavir treatment initiation.

Assessment of viral resistance

Conserved serum was used fo detect the presence of viral
lamivudine-resistant rtM204V/1 substitutions in all patients at
baseline, and following the entecavir switch in patients treated
with entecavir for at least 6 months. Lamivudine-resistant virus
(rtM204V/1 or YMDD motif substitutions) was apalyzed using a
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combination of the quantitative enzyme-linked immunosorbent
assay standardized using a purified Taenia solium cysticerci frac-
tion (PCR enzyme-linked immunosorbent assay) and the enriched
PCR enzyme linked minisequence assay.?® Direct sequencing of
HBV DNA polymerase reverse transcriptase site was also per-
formed.”” Detection of entecavir-resistant virus was conducted
using direct sequencing of HBV DNA polymerase reverse tran-
scriptase site.”’

Data analyses

Statistical comparisons between treatment groups were assessed
using x*-test and Kruskal-Wallis test where appropriate. Calcula-
tions were performed using StatView software (ver. 4.5]; Abacus
Concepts, Berkeley, CA, USA). A two-tailed P-value less than
0.05 was considered statistically significant.

To identify predictive factors of HBV DNA negativity (suppres-
sion to below detectable levels) after 6 months of the entecavir
switch, univariate and multivariate logistic regression analyses
were carried out. Potential predictive factors at baseline included:
sex; age; levels of aspartate aminotransferase (AST), ALT,
albumin, t-glutamyl transpeptidase, total bilirubin and
o-fetoprotein; platelet count; viral load; liver disease stage (cir-
rhosis or other); family history; HBV genotype; lamivudine treat-
ment duration prior to entecavir switch; HBeAg stams; and
lamivadine resistance. Each variable was transformed into cat-
egorical data consisting of two simple ordinal numbers. All factors
that were at least marginally associated with HBV DNA negativity
(P < 0.10) were used in a multiple logistic regression analysis. To
assess relative risk confidence, odds ratio (OR) and 95% confi-
dence interval (CI) were calculated. All analyses were performed
using SPSS I software ver. 11.0 (SPSS, Chicago, IL, USA).

Resuits

Patient characteristics before switching
to entecavir

Lamivudine-pretreated patients switched to entecavir 0.5 mg/day
(n = 134) were divided into three groups based on their HBV DNA
level at the switching point: HBV DNA of less than 2.6 logjo
copies/mL (n=92), 2.6-5.0 logy copies/mL {n=25) and more
than 5.0 logyo copies/ml (n=17) (Table 1). Patients with HBV
DNA levels of more than 5.0logi copies/ml had the highest
AST/ALT levels and highest proportion of HBeAg-positive cases
(P < 0.05). These patients had been treated with lamivudine for the
shortest time period compared to patients from the two other
groups (P < 0.05; Table 1).

Viral resistance to lamivudine at baseline

At baseline, lamivudine-resistant rtM204V/I mutant viras was
detected in 23% of patients with HBV DNA of less than 2.6 logie
copies/mL, compared to 76% in each of the HBV DNA 2.6-
5.0 logyo copies/mL and more than 5.0logye copies/mL groups
(Table 2). In all treatment groups, a higher occurrence of resistant
virus was observed with longer exposure to lamivudine, indepen-
dent of viral DNA levels.
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Table T Patient characteristics at point of switching to entecavir (baseline) and entecavir treatment duration

All patients Serum HBY DNA levels by baseline treatment group, log:s copies/mL
<28 2.6-5.0 - >50 P*

Patients, n 134 92 25 17
Sex, h male/female 94/40 67/25 19/6 8/9 0.08
Age, years! 53 (23-83) 53 (27-83) 50 (32-77) 37 {23-77) 0.036
Bilirubin, mg/dL* 0.6 {0.2-3.4) 0.6 (0.2~3.4} 0.6 (0.3-1.8) 0.7 {0.3-1.2} 0.53
AST, IUAF 24 {13-451) 23 {13-53) 23 {14-50) 37 (14-451) 0.0083
ALT, IUALY 21 {8-1382) 21 (8-56) 20 {10-111) 46 (9-1382) 0.0002
Albumin, gfdL? 3.9 (2.7-4.8} 3.9 {2.7-4.4) 4.0 {3.3-4.8) 3.9 (3.6-4.6} 0.94
Histology, n CH/LC 89/45 56/36 19/6 14/3 0.11
HBeAg, n * 30/104 11/81 5/20 14/3 < (.0001
HBY DNA, logse copies/mL! <2.6 (<2.6-7.6) <26 3.9 (2.7-5.0 6.5 {6.1-7.6) -
Genotype, n A/B/C/unknown 3/9/115/7 2/8{78/6 1/2/22/0 0/1/15/1 0.87
Treatrent duration, months'

Lamivudine 36 (0.5-103) 36 {3-103) 70 (2-89) 17 (0.5-89) 0.008

Entecavirt 21 {6-33) 20 (6-33) 24 (6-32) 27 (6-33) 0.034

*Comparison of the three patient subgroups using the Kruskal-Wailis test; P< 0.05 was considered statistically significant.

tData are median {range).

+Entecavir treatment duration is from point of switching.

ALT, alanine aminctransferase; AST, aspartate aminotransferase; CH, chronic hepatitis; HBeAg, hepatitis B early antigen; HBV, hepatitis B virus; LC,
liver cirrhosis.

Table 2 rtM204V/l mutant occurrence at baseline of switching to entecavir

Duration of previous lamivudine treatment, years All patients
<1 1-3 =3
Baseline treatment group
< 2.6 logio copies/mlL 110 (10%) 4/35 {11 %) 16/47 {34%) 23%
2.8-5.0 logse copies/mL 1/5 (20%) 3/4 {75%) 15/16 {94%) 76%
> 5.0 logio copies/mL 3/6 (60%}) 6/7 (86%) 4/4 {100%) 76%
All patients 24% 28% 52% -

Clinical efficacy of entecavir 0.5 mg/day

Switching to entecavir 0.5 mg/day for 1 year resulted in HBV
DNA suppression to undetectable levels in the majority of patients
with HBV DNA below 5.0 logio copies/mL (100% and 96% for
HBV DNA <26 and 2.6-5.0logy copies/ml, respectively)
(Table 3). This proportion was slightly decreased when previous
lamivudine treatment duration exceeded 3 years in the 2.6
5.0 logyo copies/mL group. In the HBY DNA more than 5.0 logy
copies/mL group, approximately half (41%) of the patients
achieved viral suppression after 1 year (Table 3); entecavir’s effi-
cacy seemed to decrease with prolonged previous exposure to
lamivudine, with only 25% of patients having more than 3-year
lamivudine treatment achieving undetectable viral load. Similarly,
after 2 years, HBV DNA suppression was achieved by 100% and
92% of patients in the HBV DNA Iess than 2.6 and 2.6-3.0 groups,
respectively, and by 44% of patients in the HBV DNA more than
5.0 logso copies/mL group (Table 3).

Among those who failed to suppress viral load, only one case of
virological breakthrough was found (2.6-5.0logie copies/mL
group; described under case report). This patient had been previ-
ously exposed to lamivudine for more than 3 years.
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Alanine aminotransferase levels were normalized in 76-96%
and 90-100% of patients following 1 and 2 years of entecavir
treatment, respectively (Table 3). HBeAg loss was observed in
27% (3/11), 20% (1/5) and 29% (4/14) of patients with HBY DNA
of less than 2.6, 2.6-5.0 and more than 5.0 log)s copies/mL,
respectively, in the first year.

Lamivudine-resistant substitutions in patients
switched to entecavir

Of the 130 patients who received entecavir treatment for at least
1 year, 11 cases failed to suppress HBY DNA to below less than
2.6 logp copies/mL and remained HBV DNA-positive in the first
year (1 and 10 in the HBV DNA 2.6-5.0 and >5.0logy
copies/mL groups, respectively; Table 3). Serum HBV DNA
analysis confirmed the presence of tM204V/I substitutions in 10
of these patients, of which six were rtM204I and three were
tM204V substitutions (Table 4); the remaining patient (2.6—
5.0logie copies/ml. group; previous lamivudine exposure
5years) carried a mixed typs substitution, rtM2041 plus
tM204V. The only HBV DNA-positive patient who did not
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Table 3 Clinical efficacy of entecavir 0.5 mg/day in lamivudine-pretreated patients

End-point by baseline treatment group Duration of entecavir treatment

6 months 1 year 2 years
HBY DNA suppression 1o undetectable levels, n/N {%)
< 2.6 logw copies/ml. 90/92 (98%} 89/89 (100%) 32/32 (100%)
Previous lamivudine < 1 year 10/10 {100) 9/8 {100) 5/5 (100}
Previous lamivudine 1-3 years 35/35 {100) 35/35 (100 14/14 (100}
Previous lamivudine > 3 years 45/47 (96) 45/45 {100} 13/13 (100}
2.6-5.0 logyo copies/mi. 2425 (96%) 23/24 (96%) 12/13 {92%)
Previous lamivudine < 1 year 5/5 (100} 5/5 {100) 3/3 (100}
Previous lamivudine 1-3 years 4/4 {100} 4/4 (100} 2/2 (100)
Previous lamivudine > 3 years 15/16 {94} 14115 (S3) 7/8 {88)
> 5.0 logse copies/mbL 517 {29%) 7117 (41%) 4/ (44%)
Previous lamivudine < 1 year 2/6 (33) 3/6 (60) 2/4 {50}
Previous lamivudine 1-3 years 217 (29) 3/7 (43) 2/4 {560}
Previous lamivudine > 3 years 1/4 (25) 1/4 (25) 0/1 {0}
ALT normalization, n/n (%)
< 2.6 logio copies/mlL 88/92 (96%) 83/89 (83%) 32/32 (100%)
2.6-5.0 logse copies/mL 2425 (96%) 23/24 (96%) 12/13 {92%)

> 5.0 logio copies/mL. 1417 (82%) 13/17 (76%) 8/10 {90%)

ALT, alanine aminotransferase; HBV, hepatitis B virus.

Table 4 HBVY DNA positive rates in patients switched to entecavir 0.5 mg/day for at least 1 year

YMDD motif substitution HBV DNA positive rate, /N (%) Duration of previous lamivudine

treatment, years per patient

HBeAg status

Baseline treatment group

< 2.8 loge copies/mL Positive Wild {or none) 0710 (0%} n/a
YiDD 0/1 {0%! n/a
Negative Wild {or none} 0/58 (0%) nfa
YiDD 0/15 (0% nfa
YVDD 0/4 (0%]) n/a
YiDD ¢ YWDD 0/ 0% nfa
2.6-5.0 logse copies/mL Positive Wild {or none} 0/4 (0%)
YIDD +YVDD 111 (100%)* 5.0
Negative Wild (or none} 0/2 (0%) nfa
YIDD 0/10 (0%) nfa
YVDD 0/6 (0%) n/fa
YiDD +YVDD 011 (0%) n/a
> 5.0 loge copies/mbL Positive Wild (or none} 1/4 (25%) 0.2
YiDD 6/9 67 %) 0.5;1.3,15; 27,39, 74
YVDD 111 (100%) 0.7
Negative YiDD 0/1 0%) nfa
YVDD 2/2 (100%) 1.8, 45

All patients 11/130 (8%)

YMDD motif substitutions: wild, t204M; YIDD, rt2041; YVDD, ri204V; YIDD + YVDD, rt2041 + n204V.
tPatient with lamivudine-resistant MBV who developed entecavir resistance.
HBeAg, hepatitis B early antigen; HBV, hepatitis B virus; n/a, not available.

carry any detectable lamivudine-resistant substitution had
the shortest previous lamivudine exposure (< 6 months;
Table 4). :

Of the 10 patients carrying rtM204V/I substitutions, eight were
HBeAg-positive; the other two patients were HBeAg-negative and
carried a lamivudine-resistant rtM204V type substitution.
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Emergence of entecavir-resistant mutant:
case report

One patient (2.6-5.0 logiy copies/mL group) carrying a mixed

substitution YIDD +YVDD (rtM204I + itM204V) developed
entecavir resistance with a recognized 1tS202G substitution |
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