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Introduction

In patients with hepatitis C virus (HCV) infection, alanine
aminotransferase (ALT) levels fluctuate and sometimes
biochemical remission is maintained. Approximately 20%
of patients with normal ALT levels (N-ALT) show ALT
elevation and fibrosis progression within 3-5 years [1-5],
and consequently, 70-80% of M-ALT patients have mild to
moderate fibrosis on liver biopsy. N-ALT patients have
been excluded from conventional interferon (JFN} therapy,
because their sustained virological response (SVR) rates on
conventional TFN monotherapy have been reported to be
only 6-15% [6-9], and ALT levels were noted to increase
during or after treatment in 47-62% of the patients. The
incidence of ALT flares has raised concerns regarding the
risk of conventional IFN therapy compared with a small
benefit. However, a large randomized controlled trial has
demonstrated that combination therapy with pegylated
interferon (Peg-TFN) and ribavirin produced SVR rates in
N-ALT patients with chronic hepatitis C (CHC) that were
comparable to those of patients with elevated ALT levels
{B-ALT) [10]. Thus, such treatment is now being consid-
ered for N-ALT patients with CHC [11].

Comparison of the characteristics of N-ALT and E-ALT
patients has shown that the mean age of N-ALT patienis
was lower than that of E-ALT patients, and females and
HCV genotype 2 patients were predominant among N-ALT
patients [4, 7, 12-171. In the American Association for the
Study of Liver Disease guideline, the prefreatment pre-
dictors of achieving SVR with Peg-IFN plos ribavirin
combination therapy for CHC patients are HCV genotype 2
or 3 infection, low wviral load (<600 KIU/ml), female
gender, and age less than 40 years [11]. Considering these
characteristics; N-ALT patients with CHC can be said to
have an advantageous background, and their response to
antiviral therapy, including Peg-IFN plus ribavirin combi-
nation therapy, can be overestimated. Therefore, patient
background, especially factors affecting the freatment
efficacy of the combination therapy, needs to be matched
between study groups in order to compare the ireatment
efficacies in N-ALT patients with CHC and E-ALT
patienis with CHC accurately. In this study, we evaluated,
by a matched case—conirol study approach, whether the
antiviral efficacy in N-ALT patients with CHC, reported to
be egual to that in B-ALT patients with CHC, could be
obtained without their advantageous background, and
whether the factors contributing to VR in N-ALT patients
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were the same as those in E-ALT patients. In addition,
ALT flares after treatment in N-ALT patients without SVR
were examined.

Patients and methods
Patient selection and study design

The subjects were 1320 consecutive CHC patients, 1015
with HCV genotype 1 (HCV-1) and 305 with HCV geno-
type 2 (HCV-2) who had undergone combination therapy
with Peg-IFN alpha-2b (PEGINTRON; Schering-Plough,
Kenilworth, NI, USA) and ribavirin (REBETOL; Schering-
Plough) at standard doses for 48 weeks (patients with
HCV-1) or for 24 weeks (patients with HCV-2) at 30
medical institutions participating in the Osaka Liver Forum
between December 2004 and December 2007, Peg-1IFN
alpha-2b and ribavirin dosages were based on body weight
according to the manufacturer’s instructions and were
modified based on the manufacturer’s instructions accord-
ing to the severity of adverse hematologic effects. In the
1 month preceding treatment, none of the patients had
received any IFN formulations or other types of drugs for
liver supporting therapy. Before starting treatment, ail
patients had positive anti-HCV and a detectable level of
HCV RNA according to a polymerase chain reaction
(PCR)-based assay (COBAS Amplicor HCV Monitor Test
v2.0; Roche Diagnostics, Branchburg, NJj, USA). None of
the patients showed evidence of dual infection with hepa-
titis B virus or human immunodeficiency viras, or other
forms of liver diseases such as aleoholic liver disorder,
autoimmune hepatitis, or drug-induced liver injury.

In this study, a normal serum ALT level was defined as
ALT <30 TU/ at the start of the combination therapy, as,
in the guidelines for treatment of hepatitis C in N-ALT
patients in Japan, ALT levels of <30 IU/ are regarded as
an indicator of no or little inflammation in the liver, and
patients whose ALT levels are <30 I/l are recommended
to be followed without antiviral therapy, especially if the
platelet count is >15 x 10%mm’.

Among the 1320 consecutive CHC patients, the antiviral
effect in 193 N-ALT patients (116 with HCV-1, 77 with
HCV-2) was compared with that in 193 E-ALT patients
(116 with HCV-1, 77 with HCV-2) who were maiched by a
propensity score method based on age, sex, IFN treatment
history, body mass index (BMI), and platelet counts. BMI
was calculated as weight (kg)/[height (m)]*.

HCV RNA was determined at week 4, week 12, end of
treatment (EOT), and 24 weeks after EQOT. HCV RNA was
also determined at week 24 for HCV-1 patients. HCV RNA
was monitored by the PCR Amplicor method with a
detection limit of 50 TU/mi. (COBAS Amplicor HCV v2.0;
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Roche Diagnostics). Complete early virological response
(cEVR) and end-of-treatment response (ETR) were defined
as undetectable HCV RNA at week 12 and EOT,
respectively.

Written informed consent was obtained from each
patient, and the study protocol was reviewed and approved
according fo the ethical guidelines of the 2004 Declaration
of Helsinki by institutional review boards at the respective
sites.

Propensity score

Propensity score methods are used to create balanced
covariates and reduce selection bias in a matched case—
control study. Propensity scores were calculated using a
multivariate logistic regression model that had ALT levels
as a dependent variable and other covariates as independent
variables, and the model was utilized for matching between
the N-ALT patients with CHC (the case group) and the
E-ALT patients with CHC (the conirol group). Data anal-
yses were conducted using SAS, version 9.2 (SAS Institute,
Cary, NC, USA).

Statistical analysis

Continuous variables are reported as the mean with stan-
dard deviation (SD) or median levels, while categorical

variables are shown as the count and proportion. Statistical
significance was assessed by Student’s ¢ test (mean), the
Mann—Whitney U test (median), and the x2 test for inde-
pendent samples, and the paired 7 test for paired samples.
For all tests, two-sided P values were calculated, and the
results were considered statistically significant if £ < 0.05.
Variables that achieved statistical significance on univari-
ate analysis were subjected to multivariate logistic
regression analysis. Stepwise and multivariate logistic
regression models were used to explore the independent
factors that could be used to predict SVR. Statistical
analysis was performed using the SPSS program for Win-
dows, version 15.0 J (SPSS, Chicago, IL, USA).

Resulis

Baseline characteristics of all CHC patients according
to HCV genotype and ALT levels before matching

The baseline characteristics of 1320 patients at the com-
mencement of combination therapy with Peg-IFN and riba-
virin are shown in Table 1, according to HCV genotype and
ALT levels before matching. Of the 116 N-ALT patients
with HCV-1 there were 36 males and 80 females (69%), with
a mean age of 54 = 11 years. Eighty-five (73%) were
IFN-naive. In terras of liver histology, 66 (73%) patients had

Table 1 Demographic characteristics of patients with normal ALT and patients with elevated ALT

HCV genotype 1

HCV genotype 2

MNormal ALT Blevated ALT P value Normal ALT Elevated ALT P value
(n=116) (n = 899) (n="77) (n = 228)
Sex: male/female 36/80 512/387 <(.001 32/45 1217107 0.081
Age (years) 54 411 56 + 10 0.136 51+£13 52413 0.423
Body mass index (kg/m®) 229+ 3.1 233+ 3.2 0.131 23.0 £ 2.9 233+ 32 0.424
Past IFN therapy: naive/experienced 85431 (18/5) 547/352 (131/154) 0.011 58/19 (9/4) 175753 2110y 0.876
(relapser/mon-responder)®
Histology (METAVIR)®
Activity: 0-1/2-3 G66/25 296/338 <0.001 43/6 69/94 <0.001
Fibrosis: 0-1/2—4 §7/24 330/304 <0.001 4277 101/62 0.002
HCV RNA (KTU/mD" 1800 1706 0.793 2200 1100 <0.001
White blood cell (/mm?®) 5220 £ 1507 5137 + 1582 0.395 5538 + 1687 5338 &+ 1725 0.377
Neutrophil (/mm”) 2770 + 1074 2595 + 1078 .108 3017 4+ 1180 2688 =+ 1230 0.047
Hemoglobin (g/dl) 136+ 1.5 142 + 14 <0.001 138 4+ 1.6 142+ 14 0.071
Platelet (% 10%/mm™) 109 + 57 162453 <0.001 20.5 + 4.5 178 £ 5.8 <0.001
ALT (IUM 2445 88 4+ 62 <0001 245 97 <+ 67 <0.001

ALT alanine aminotransferase, HCV hepatitis C virus, 7FN interferon

* Status was unknown in 8 patients in the normal ALT group and 67 in the elevated ALT group with HCV genotype 1; and in 6 in the normal
ALT group and 22 in the elevated ALT group with HCV genotype 2

® Tiata missing in 25 patients in the normal ALT group and in 265 in the elevated ALT sroup with HCV genotype 1; and in 28 in the normal ALT
group and in 65 in the elevated ALT group with HCV genotype 2

¢ Values are expressed as medians
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mild activity (activity, 0-1) and 67 (74%}) had mild fibrosis
(fibrosis, 0-1) by the METAVIR system. Mean white blood
cell counts, hemoglobin levels, and platelet counts were
5220 = 1570 /mm>, 13.6 & 1.5 g/dl, and 19.9 & 5.7 x
10%mm°>. In 899 E-ALT patients compared to N-ALT
patients, the proportions of female and IFN-naive patients
were significantly lower, at 43% (P < 0.001) and 61%

(P = 0.011), respectively. Higher scores for activity -

(P < 0.001) and fibrosis (P < 0.001) were observed in
E-ALT patients. E-ALT patients had higher hemoglobin
levels and lower platelet counts than N-ALT patients, at
142 + 1.5 g/dl (P < 0.001) and 16.2 £ 5.3 x 10%*/mm?
(P < 0.001), respectively. Mean ALT levels were
24 = 5 TU/1 in N-ALT patients and 88 =+ 62 YU/lin E-ALT
patients (P < 0.001).

Of the 77 N-ALT patients with HCV-2, 32 were males
and 45, females (58%). Their mean age was 51 == 13 years
and 538 (75%) were IFN-naive. In terms of liver histology,
43 (88%) patients had mild activity (activity, 0-1) and 42
(86%) had mild fibrosis (fibrosis, 0—1). Compared to the
228 E-ALT patients, the N-ALT patients had higher HCV
RNA levels (median 2200 vs. 1100 KIU/mi, P < 0.001).
Higher scores for activity (P <0.001) and fibrosis
(P = 0.002) were observed in E-ALT patients. Neutrophils
and platelet counts in N-ALT patients were higher than
those in E-ALT patients, at 3017 £ 1180 versus

2688 + 1230 /mm’ (P = 0.047) and 20.5 & 4.5 x 10*
versus 17.8 + 5.8 x 10Ymm? (P < 0.001), respectively.
Mean ALT levels were 22 -£ 5 TU/ in N-ALT patients and
97 4+ 67 TUA in E-ALT patients (P < 0.001).

Prognostic factors for SVR in the N-ALT patients

For all N-ALT patients (HCV-1, 116; HCV-2, 77), uni-
variate analysis for factors associated with achieving SVR
was performed for the following variables: sex, age, BMI,
history of past IFN therapy, histology, baseline HCV RNA
level, HCV genotype, white blood cell count, neutrophil
count, hemoglobin level, platelet count, and ALT level
(Table 2). The results indicated that age, fibrosis, baseline
HCV RNA level, and HCV genotype contributed to SVR.
Next, multivariate logistic regression analysis was per-
formed for all N-ALT patients (n = 193), using these
factors except for fibrosis, as there were many missing
samples. The multivariate analysis showed that younger
age [by 10-year increase: odds ratio (OR) 0.552; 95%
confidence interval (CI) 0.404-0.756; P < 0.001] and
lower baseline HCV RNA level (by 100-KIU/ml increase:
OR 0.976; 95% CI 0.954-0.998; P = 0.037), as well as
HCV genotype (genotype 2 vs. genotype 1: OR 3.724; 95%
CI 1.859-7.463; P < 0.001) were independently associated
with SVR (Table 3).

Table 2 Factors associated

with SVR in patients with Factor SVR (n= 117) Non-SVR (n = 76) P value
EQE?EALT““M"ME‘@ Sex: male/female 43/74 25/51 0.645
Age (years) 50+ 13 57%9 <0.001
Body mass index (kg/m?) 228 +£33 231426 0.511
Past IFN therapy: naive/experienced 88/29 55/21 0.737
Histology (METAVIR)"
Activity: 0-1/2-3 67/14 42117 0.148
SVR sustained virological Fibrosis: 0-1/2—4 69/12 40/19 0.022
response, ALT alanine HCV genotype: 1/2 57/60 50717 <0.001
aminotransferase, IFN b
interferon, HCV hepatitis C HCV RNA (KIU/ml) 1700 2100 0.040
virus ‘White blood cell (/mm3) 5461 4 1426 5170 4 1798 0.213
“ Data missing in 36 patients in  Neutrophil (/mm’) 2968 + 1167 2709 % 1032 0.126
the SVR group and in 17 inthe  Hemoglobin (g/dl) 137+ 14 137+ 1.6 0.970
Z’O;"jll: i;"‘;z od as Platelet (x 10*/mm®) 204 + 48 198 5.8 0.388
odiam P ALT (U/) 2345 %45 0.384
Table 3 Factors associated with SVR in patients with normal ALT—multivariate analysis
Factor Category Odds ratio 95% CI P value
Age By 10 years 0.552 0.404-0.756 <0.001
HCV genotype 172 3.724 1.859-7.463 <0.001
HCV RNA By 100 KIU/ml 0.976 0.954-0.998 0.037

The number of patients used for this multivariate analysis was 193 (SVR, n = 117; non-SVR, n = 76)
SVR sustained virological response, ALT alanine aminotransferase, CI confidence interval, HCV hepatitis C virus
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Comparison of patient characteristics between patients
with normal ALT and those with elevated ALT
matched by a propensity score method

The baseline characteristics of CHC patients matched by a
propensity score method at the commencement of combi-
nation therapy with Peg-IFN and ribavirin were compared
between N-ALT patients and E-ALT patients (see
Table 4). There were 116 CHC patients with HCV-1 in
cach of the groups of N-ALT and E-ALT patients. The two
groups were well matched by propensity score methods and
there was no significant difference, except in ALT values
(mean value, N-ALT, 24 &£ 5 TU/1 vs. E-ALT, 78 &+ 53 TU/
1, P < 0.001). Similarly, with CHC patients with HCV-2,
there were no significant differences, except for ALT levels
(mean value, N-ALT, 22 &+ 5 TU/l vs. E-ALT, 80 &+ 58 1U/,
P < 0.001), activity scores [0—1, N-ALT, 88% (43/49) vs.
E-ALT, 49% (25/51), P < 0.001], and HCV RNA lev-
els (median value, N-ALT, 2200 KIU/mi vs. E-ALT,
1000 KIU/mi, P < 0.001).

Treatment efficacy of combination therapy
with Peg-IFN and ribavirin in CHC patients

Antiviral effects of the combination therapy with Peg-IFN
and ribavirin were evaluated by rapid virological response

(RVR), cEVR, ETR, SVR, and relapse rates, as shown in
Table 5. Among patients with HCV-1 in the N-ALT and
E-ALT patients, respectively, RVR rates were 6% (6/98)
and 6% (6/102), cEVR rates were 53% (62/116) and 43%
(50/116), and ETR rates were 72% (84/116) and 58%
(67/116) (P = 0.019). SVR and relapse rates in N-ALT
patients were 49% (57/116) and 32% (27/84). These rates
in E-ALT patients were 40% (46/116) and 31% (21/67). In
the patients with HCV-2, RVR, ¢cEVR, ETR, SVR, and
relapse rates were 68% (41/60), 90% (69/77), 96% (74/77),
78% (60/77), and 19% (14/74) for N-ALT patients, and
62% (36/58), 91% (70/77), 91% (70/77), 81% (62/77), and
11% (8/70) for E-ALT patients, respectively. Comparisons
between N-ALT and E-ALT patients with HCV-1 or HCV-
2 showed no significant differences in RVR, cEVR, ETR,
SVR, and relapse rates, except in ETR rates in patients with
HCV-1.

Changes in ALT levels during combination therapy
and follow-up periods in N-ALT patients with SVR
and those with non-SVR

Changes in ALT levels in N-ALT patients during the
combination therapy and follow-up periods were evaluated
according to the treatment response (Fig. 1). In patients
with HCV-1, the mean baseline ALT level in the SVR

Table 4 Comparison of characteristics between patients with normal ALT and patients with elevated ALT matched by a propensity score

method

HCV genotype 1

HCV genotype 2

Normal ALT Elevated ALT P value Normal ALT Elevated ALT P value
(n=116) (n=116) (n="77) (n="77)
Sex: male/female 36/80 32/84 0.564 32/45 30/47 0.742
Age (years) 54 £ 11 5% 11 0.746 5113 50 & 13 0.742
Body mass index (kg/m?) 2294 3.1 226+ 29 0.536 230+ 29 228 £ 29 0.780
Past IFN therapy: naive/experienced 85/31 (18/3) 80/36 (13/18) 0.469 58/19 (9/4) 57120 (7/14) 0.853
(relapser/non-responder)*
Histology (METAVIR)"
Activity: 0-1/2-3 66125 49/35 0.056 43/6 25126 <0.001
Fibrosis: 0-1/2-4 67/24 59/25 0.736 4217 36/15 0.068
HCV RNA (KIU/ml)® 1800 1700 0.896 2200 1000 <0.001
Whité blood cell (/mm®) 5220 + 1507 5329 4 1626 0.569 5538 4 1687 5530 + 1780 0.977
Neutrophil (/mms) 2770 & 1074 2702 4+ 1094 0.641 3017 £+ 1180 2755 4 1189 0.189
Hemoglobin (g/dl) 13.6+15 137414 0.542 1384+ 1.6 140 + 1.4 0.592
Platelet (x10*/mm’) 19.9 + 57 194 £ 7.1 0.562 20.5 + 4.5 20.6 £ 5.5 0.911
ALT Uy 2445 78 + 53 <0.001 245 80 4 58 <0.001

ALT alanine aminotransferase, JFN interferon, HCV hepatitis C virus

* Data unknown in 8 patients in the normal ALT group and in 5 in the elevated ALT group with HCV genotype 1; and in 6 in the normal ALT

group and 9 in the elevated ALT group with HCV genotype 2

® Data missing in 25 patients in the normal ALT group and in 32 in the elevated ALT group with HCV genotype 1; and in 28 in the normal ALT

group and 26 in the elevated ALT group with HCV genotype 2
© Values are expressed as medians
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Table 5 Antiviral effect for patients with normal ALT and those with elevated ALT according to HCV genotype

Normal ALT Elevated ALT P value
HCYV genotype 1 n=116 n=116
Undetectable HCV RNA rate
At week 4 (RVR)* 6% (6/98) 6% (6/102) 1.000
At week 12 (cEVR) 53% (62/116) 43% (50/116) 0.287
At week 48 (ETR) 72% (84/116) 58% (67/116) 0.019
Post-24 weeks (SVR) 49% (57/116) 40% (46/116) 0.146
Relapse rate 32% (27/84) 31% (21/67) 0.916
HCV genotype 2 n="77 n="77
Undetectable HCV RNA rate
At week 4 (RVR)" 68% (41/60) 62% (36/58) 0.563
At week 12 (cEVR) 90% (69/77) 91% (70/77) 0.723
At week 24 (ETR) 96% (74/77) 91% (70/77) 0.191
Post-24 weeks (SVR) T8% (60/77) 81% (62/77) 1.691
Relapse rate 19% (14/74) 11% (8/70) 0.212

ALT alanine aminotransferase, HCV hepatitis C virus, RVR rapid virclogical response, cEVR complete early virological response, ETR end-of-

treatment response, SVR sustained virological response

# Data missing in 18 patients in the normal ALT group and in 14 in the clevated ALT group with HCV genotype 1
 Data missing in 17 patients in the normal ALT group and in 19 in the elevated ALT group with HCV genotype 2

group (n = 57) was similar to that in the non-SVR group
(n = 59) {mean = standard error of the mean (SEM): SVR
group, 24.5 & 0.6 TU/; non-SVR group, 24.2 4 0.7 TU/L;
P = 0.694). Transitions of ALT levels were not significantly
different between SVR and non-SVR groups during the
therapy. However, in the SVR group, the ALT level fell to
15.1 £ 0.7 IO/l at 24 weeks after treatment completion
{P < 0.001, compared to the baseline level), while in the non-
SVR group, higher ALT levels were observed after treatiment
compared to the baseline level; the ALT level rose to the peak
value of 36.2 & 3.6 TU/ at post-12 weeks (£ = 0.001), and
slightly fell to 31.3 =4 2.6 TU/] at post-24 weeks (P = 0.007)
(Fig. 1a). In comparison with the SVR group, the non-SVR
group showed significant differences in mean ALT levels at
post-4, -12, and -24 weeks (P = 0.002, <0.001, and <0.001,
respectively). At post-48 weeks in the non-SVR group, the
ALT level was 30.4 & 2.9 TU/, which was still higher than
the baseline level (P = 0.025).

Similarly, in patients with HCV-2, baseline ALT levels in
the SVR group (n = 60) and the non-SVR group (n = 17)
were equivalent (mean £ SEM; SVR, 21.8 & 0.7 1U/; non-
SVR, 225 4+ 1.1 T/ P = 0.622), and there was no signifi-
cant difference in transitions of the ALT levels during therapy.
However, after treatment, in the non-SVR group, ALT levels
tended to rise in comparison with those at baseline; they rose to
74.9 & 26.9 TU/ at post-12 weeks (P = 0.068) and fell to
35.7 £ 10.2 TUA at post-24 weeks (P = 0.196). On the other
hand, in the SVR group, ALT levels fell significantly, to
1644 131704 at  post-12 weeks (P <0.001) and
152 4+ 12701 at post-24 weeks (P < 0.001) (Fig. 1b).
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Comparison of ALT levels between the VR and non-SVR
groups after treatment showed that mean ALT levels in the non-
SVR group tended to be high at post-4, -12 and, -24 weeks
(P = 0.045, 0.051, and 0.066, respectively). At post-48 weeks
in the non-SVR group, the ALT level was 324 = 8.9 IU/,
which tended 1o be high compared with the baseline ALT level,
atthough no significant difference was found (P = 0.248).

Next, the ALT levels in N-ALT patients were examined
according to the treatment response at 24 weeks after com-
pletion of the combination therapy. In HCV-1 patients with
SVR, ALT levels remained below the upper limit of normal
{ULN) for this study (<30 TU/) in 55 (98%) patients, and ALT
elevation <2 x ULN occurred in only one (29%) patient (ALT
32 TU/). On the other hand, in patients with non-SVR, ALT
levels remained stable in 34 (60%) patients but increased to
<2 x ULNin20{35%) patients, and to >2 x ULNin3 (5%}
patients (ALT 62, 79, and 135 IU/). Similarly, in HCV-2
patients with SVR, ALT levels remained stable in 56 (95%)
patients, and ALT elevation rarely ocourred [<2Z x ULN, 2
(3%) patients; >2 x ULN, one (2%) patient (ALT 68 TU/MD)].
In contrast, in patients with non-SVR, ALT levels remained
normal in 10 (67%) patients but increased to <2 x ULNin4
(27%) patients and to >2 x ULN in one (6%) patient (ALT
174 1U/).

Discussion

N-ALT patients with CHC are known to show demo-
graphic and viroclogical features associated with higher
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Fig, 1 Changes in serum alanine aminotransferase (ALT) levels
(:standard error of the mean) according to response in patients with
normal ALT levels with chronic hepatitis C treated with pegylated
interferon and ribavirin. Solid lines show ALT levels in patients with
a sustained virological response (SVR), and dashed lines show these
levels in patients with a non-SVR. Simgle-asterisks denote a
statistically significant difference (P < 0.05) in mean ALT levels
between baseline and each time point of the follow-up period.
Daggers denote a statistically significant difference between SVR and
non-SYR groups. a Patients infected with hepatitis C virus genotype 1
(FICV-1). The number of patients was 57 in the 8VR group and 59 in
the non-SVR group. b HCV-2 patients. The number of patients was
60 in the SVR group and 17 in the non-SVR group

response rates to Peg-IFN and ribavirin combination ther-
apy [4, 7, 12-17]. In the present study, N-ALT patients
were younger and had higher platelet counts than E-ALT
patients, thus giving N-ALT patients an advantage in
antiviral efficacy in comparison with E-ALT patients in our
cohort. However, the preponderance of females was greater
in N-ALT patients with HCV-1 in this study, giving
N-ALT patients a disadvantage. Accordingly, a direct
comparison was made between these two patient groups

after maiching E-ALT patients with N-ALT patients using
propensity score methods to reduce the bias due to differ-
ences in patient backgrounds. As a result, the efficacy of
the combination therapy in N-ALT patients was revealed to
be still equivalent to that in E-ALT patients, irrespective of
their advantageous background. Moreover, in N-ALT
patients with HCV-1, not only the ETR rate, but also the
SVR rate tended to be higher than these rates in E-ALT
patients (49% in N-ALT patients vs. 40% in E-ALT
patients). Accordingly, N-ALT patients with HCV-1 can
achieve a better treatment response in comparison with
E-ALT patients, but further study is needed to clarify this.

In the present study, multivariate logistic regression
analysis showed that achieving SVR was strongly influ-
enced by HCV genotype and baseline HCV RNA level in
N-ALT patients, which was consistent with findings of
multicenter studies with E-ALT patients [18-21]. There-
fore, decisions for treatment and the treatment regimen for
N-ALT patients can mirror those recommended for E-ALT
patients. The results of our multivariate analysis also
revealed that patient age influenced the achievement of
SVR in N-ALT patients. This offers support for the deci-
sion to offer antiviral treatment to younger N-ALT patients,

Among patients in our study who achieved SVR with
the combination therapy, ALT levels after treatment
decreased significantly, as shown in Fig. . However,
approximately 40% of the non-SVR patients had increased
ALT levels of up to <2 x ULN, and about 5% of patients
had increased ALT levels of >2 x ULN at 24 weeks after
completion of the combination therapy, regardless of HCV
genotype. When N-ALT patients are commencing the
combination therapy, these patients should be told about
the possibility of ALT exacerbation [6-9], although it is
difficult to know whether this is drug-induced or due to the
natural course. It is also difficult to state which patient
characteristics make ALT elevation more likely to occur
after the treatment.

Taking the findings obtained in the present study toge-
ther, in N-ALT patients with HCV genotype 2, earlier
treatment with Peg-IFN plus ribavirin combination therapy
is desirable, as better efficacy was found for younger
patients, with an SVR rate of approximately 80% being
attained with this combination therapy, and few direct-
acting antiviral agents (DAAs) have been developed for
genotype 2. On the other hand, N-ALT patients with HCV
genotype 1 should consider awaiting the DAAs, because
SVR cannot be attained in about half of these patients, and
the ALT level rises after treatment in about 40% of patients
with non-SVR.

From the aspect of long-term prognosis, we need to
verify, by prospective study, that viral eradication is reaily
required for N-ALT patients because the incidence of
hepatocellular carcinoma and liver-related mortality in
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N-ALT patients has not been clarified. Deuffic-Burban
et al. [22] calculated the impact of Peg-IFN plus ribavirin
on morbidity and mortality in N-ALT patients using the
Markov model and concluded that antiviral therapy-in
N-ALT patients would decrease morbidity and mortality
rates. However, the treatment of N-ALT patients with CHC
still remains an area of investigation, particularly with
respect to the benefit-to-risk ratio of treatment. To help
determine the indications for antiviral therapy in N-ALT
patients, the liver histology should be evaluated before
treatment. The presence of significant hepatic fibrosis (>F2
by the METAVIR classification [23]) reflects continuous
hepatic inflammation over a period of time and suggests a
future risk of liver-related disease progression. Antiviral
therapy may be appropriate for these patients. On the other
hand, periodic follow up without antiviral therapy is rec-
ommended for patients in stages F0-1, because most of
such patients show a low risk for progression to cirrhosis
and the development of hepatocellular carcinoma [24].

This stady had some limitations. First, the factors of
viral mutation and host genetic mutation, which have been
reported recently to affect the efficacy of Peg-IFN plus
ribavirin combination therapy, could not be measured, and
evaluation of the serum HCV RNA levels by a real-time
PCR method, which is more sensitive to the measurement
of serum HCV RINA lIevels, could not be done in the
patients entolled in this study, because we had few stored
patient serum samples. Detailed examinations using the
real-time PCR method in patients who are matched based
on the factors of viral mufation and host genetic mutation
as well as background factors will be needed for further
study. Second, we excluded the factor of fibrosis from the
multivariate analysis for factors associated with SVR in
N-ALT patients, because data for fibrosis were lacking in
53 of the 193 patients in this study. Accordingly, the
present study could not demonstrate whether fibrosis was
associated with SVR in N-ALT patients. Finally, in this
study, we investigated the antiviral efficacy of Peg-IFN
plus ribavirin combination therapy for patients with
N-ALT at the start of the therapy, not for patients with
‘persistently’ normal ALT. Accordingly, this study does
not show the efficacy of this treatment in patients with
persistently normal ALT. However, we believe that the
results obtained in this study can be useful for pre-treat-
ment prediction in outpatients who may not be followed by
the reason of having normal ALT levels.

We have shown, in this matched case—control study
using a propensity score method, that the therapeutic effect
of combination therapy with Peg-IFN alpha-2b and riba-
virin in N-ALT patients with CHC is comparable to that for
E-ALT patients, irrespective of their advantageous back-
ground. Further work is needed to verify that HCV eradi-
cation can improve the prognosis of N-ALT patients.
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Abstract

Background 1t is still not known which patients with
chronic hepatitis C who failed fo respond to previous
pegylated interferon (Peg-IFN) plus ribavirin therapy can
benefit from re-treatment.

Methods Seventy-four patients (HCVY  genotype |,
n = 56, genotype 2, n = 18) were re-treated with Peg-IFM
plus ribavirin.
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Results  On re-treatment, the sustained virclogic response
(SVR) rate was 41% for genotype 1 and 56% for genotype
2. With genotype 1, the factors associated with an SVR
were previous freatment response and the serum hepatitis C
virus (HCV) RNA level at the start of re-treatment. Patients
with a >2-log decrease in HCV RNA at week 12 (partial
early virologic response, p-EVR) in previous freatment had
significantly higher SVR rates than those without these
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decreases (p < 0.001); no patient without a p-EVR in the
previous treatment attained an SVR with re-treatment
(0/16). All patients with <5 log,q 1U/ml of HCV RNA at
the start of re-treatment attained an SVR (6/6), while only
33% (15/45) of those patients with >3 log;, IU/ml of HCV
RNA aitained an SVR (p < 0.01). Among the patients
with relapse in the previous treatment, those who attained
an SVR on re-treatment required a longer duration of
re-treatment than the duration of the previous treatment
(re-treatment, 63.8 + 13.0 weeks vs. previous treatment,
53.9 + 13.5 wecks, p = 0.01).

Conclusions Re-treatment of genotype 1 patients should be
limited to patients with a p-EVR in the previous treatment
and a low HCV RNA level at the start of re-treatment. In re-
treatment with Peg-IFN plus ribavirin, longer treatment
duaration can contribute to increasing the anti-viral effect.

Keywords Chronic hepatitis C - Pegylated interferon
and ribavirin combination therapy - Re-treatment

Introduction

Pegylated interferon (Peg-1FN) plus ribavirin combination
therapy can improve anti-viral efficacy and is currently
recommended as first-line therapy for chronic hepatitis C.
However, hepatitis C virus (HCV) stll persists in approx-
imately half of the genotype 1 paticnts treated with Peg-
IFN plus ribavirin [1-4], and the number of patients who
fail to achieve a sustained virclogic response (SVR) con-
sequently increases over time.

Recently, the addition of a protease inhibitor to Peg-IFN
plus ribavirin combination therapy has been reported to
improve the anti-viral effect, but this triple therapy increases
side effects, especially severe anemia [5-7]. In Japan, HCV
carriers are 10-20 years older than those in the United States
and European countries, and patients who are ineligible for
triple therapy exist in large nambers due to their potential
tendency of having anemia. On the other hand, re-treatment
with Peg-IFN plus ribavirin is a possible choice, until triple
therapy becomes commercially available, for patients who
have failed to show an SVR to previous anti-viral therapy, and
for patients who are ineligible for triple therapy. As for re-
treatment with Peg-IFN plus ribavirin, there have been only a
few studies of patients who failed to show an SVR to previous
Peg-TFN plus ribavirin [8~11]. Although re-treatment with
Peg-IFN plus ribavirin for patients who failed to respond to
previous Peg-IFN plus ribavirin is not recommended in the
practice guidelines of the American Association for the Smdy
of the Liver (AASLD) [1], there are some patients who
respond to re-treatment. However, it remains obscure in
which patients eradication of HCV can be successfully
attained by re-treatment with Peg-TFN plus ribavirin.

@ Springer

In the present study, we tried to determine which
patients could benefit from re-treatment and to identify the
factors associated with an SVR in re-treatment.

Patients and methods
Patients

The present study was a retrospective, multicenter trial
conducted by Osaka University Hospital and other insti-
tutions participating in the Osaka Liver Forum. This study
was conducted with 74 chronic hepatitis C patients
(genotype 1, n = 56, genotype 2, n = 18) who had pre-
vicusly completed Peg-IFN ¢-2b plus ribavirin combina-
tion therapy but had failed io attain an SVR. Patients were
excluded from this study if they had decompensated cir-
rhosis or other forms of liver disease (alcoholic liver dis-
ease, autoimmune hepatitis), or coinfection with hepatitis B
or anti-human immunodeficiency virus. This study was
conducted according to the cthical guidelines of the Dec-
laration of Helsinki amended in 2008, and informed con-
sent was obtained from each patient.

Treatment

For the previous treatment, Peg-IFN w-2b (Pegintron;
Schering-Plough, Kenilworth, NJ, USA) plus ribavirin

(Rebetol; Schering-Plough) was started between December

2004 and January 2008. For re-treatment with Peg-IFN
plus ribavirin, Peg-IFN «-2a (Pegasys; Roche, Basel,
Switzerland) plus ribavirin (Copegus; Roche) or Peg-IFN
o-2b plus ribavirin was started between February 2006 and
Tanuary 2009. In principle, as a starting dose, Peg-IFN was
given once weekly at a dose of 180 pg of Peg-IFN x-2a and
1.5 pglkg of Peg-IFN ¢-2b, and ribavirin was given at a
total dose of 600-1000 mg/day based on body weight (for
genotype 1, body weight <60 kg, 600 mg; 60-80 kg,
800 mg; >80 kg, 1000 mg; for genotype 2, body weight
<60 kg, 600 mg; >60 kg, 800 mg), according to a standard
treatment protocol for Japanese patients.

Dose reduction and discontinuance

Dose modification followed, as a rule, the manufacturer’s
drug information on the intensity of the hematologic
adverse effects. The Peg-TFN «-2a and «-2b doses were
reduced 1o 50% of the assigned dose when the neutrophil
count fell below 750/mm’® or the platelet (Plt) count fell
below § x 10%mm®, and the agent was discontinued when
the neutrophil count fell below 500/mm® or the Pt count
fell below 5 x 10%mm®. Ribavirin was also reduced from
1000 w 600, 800 to 600, or 600 to 400 mg when the
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hemoglobin (Hb) was below 10 g/dl, and was discontinued
when the Hb was below 8.5 g/dl. Both Peg-IFN and
ribavirin had to be discontinued if there was a need to
discontinue one of the drugs. No iron supplement or
hematopoietic growth factors, such as epoietin alpha
or granulocyte-macrophage colony - stimulating factor
(G-CSF), were administered.

Virologic assessment and definition of virologic
response

The serum HCV RNA level was quantified using the CO-
BAS AMPLICOR HCV MONITOR test, version 2.0
(detection range 6-5000 KIU/ml; Roche Diagnostics,
Branchburg, NJ, USA) and gualitatively analyzed using the
COBAS AMPLICOR HCV test, version 2.0 (lower limit of
detection 50 TU/ml). A rapid virologic response {(RVR) was
defined as undetectable serum HCV RNA level at week 4, a
partial early virologic response (p-EVR) was defined as
more than a 2-log decrease in HCV RNA level at week 12
compared with the baseline, a complete EVR (¢-EVR) was
defined as undetectable serum HCV RNA at week 12, a late
virologic response (LVR) was defined as detectable serum
HCV RNA at week 12 and undetectable at week 24, and an
SVR was defined as undetectable serum HCV RNA at
24 weeks after the end of the treatment. Relapse was
defined as undetectable sernm HCV RNA at the end of the
treatment but a detectable amount after the end of the
treatment. For both the previous treatment and this re-
treatment, patients without a p-EVR or without clearance
of HCV RNA at week 24 were considered to be showing

non-response (NR) and had to stop treatment. A pafient
who attained HCV RNA negativity during the re-treatment
continued to be treated for 48 or 72 weeks according to
response-guided therapy and the decision of the investi-
gator at the participating clinical cener.

Statistical analysis

Baseline data of the patients are expressed as mean = SD
or median values. In order to analyze the differences
between baseline data or the factors associated with SVR,
univariate analysis using the Mann—Whitney U-test or the
¥ test was performed. A two-tailed p value of <0.05 was
considered significant. The analysis was conducted with
SPSS version 15.07 (SPSS, Chicago, IL, USA).

Results

The baseline characteristics of the patients are summarized
in Table 1. Of the 56 genotype 1 patients, 32 were relapsers
and 24 showed NR to previous treatment. Among the
relapsers, 15 had shown a ¢-EVR (58%, 15/26) and 29 a
p-EVR (100%, 29/29) in the previous treatment. Of the 18
genotype 2 patients, 17 were relapsers and one had shown
NR to the previous treatment. Among the relapsers, 5 had
shown an RVR (42%, 5/12) in the previous ireatment. In
the previous treatment, all patients had received Peg-IFN
0-2b plus RBV combination therapy. There were no sig-
nificant differences among the baseline characteristics
between the previous treatment and the re-treatment in

Table 1 Bascline characteristics of patients and treatment factors in previous treatment and re-treatment

Genotype 1 Genotype 2
All patients Previous treatment Previous treatment All patients
relapsers non-responders

Number of patients 56 32 24 18
Sex: male/female 32/24 19/13 13/11 1177

Previous Re- Previous Re- Previous Re- Previous Re-

treatment treatment treatment treatment  treatment treatment treatment treatment
Age (years) 5764£92 595394 57890 598+94 573496 59095 574+£90 584+17
White blood cells (fmm’) 4909 + 1404 4670 £ 1566 5117 £ 1276 4756 £ 979 4633 £ 1543 4545 £+ 2178 5111 £ 1697 4412 == 1744
Red blood cells (x10*%mm™) 435 & 40 426 =% 52 444 + 34 437 436 4243 £ 46 412+ 67 448 + 36 447 + 38
Hemoglobin (g/dl) 139412 135+£17 4.1 + 1.1 138+£13 13713 131+21 4412 142213
Platelets (x10*/mm’) 165461 17569 184%66 1901:%65 141+44 152469 175+£63 162449
AST (IUM) 58 &+ 30 60 & 45 55 + 31 56 £+ 44 61 & 28 64 & 47 52+ 34 34 £ 13
ALT (IUM) 74 &£ 55 77 £ 74 73 £ 65 79 + 80 74 + 40 75 4 66 65+ 52 34 4 18
Serum HCV RNA (KIU/ml) 1600 1100 1600 1100 1600 990 1300 690
Peg-IFN type: «2a/u2b 0/56 24/32 0/32 14/18 0/24 10/14 0/18 4/14
AST aspartate aminotransferase, ALT alanine aminotransferase, HCV hepatitis C virus, Peg-IFN pegylated interferon

@_ Springer
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Table 2 Factors associated with a sustained virologic response
(SVR) in re-treatment with Peg-IFN plus ribavirin

Factor SVR Non-SVR p value
Number of patients 23 33
Age (years) 554+£76 595+ 105 0.55
Sex: male/female 16/7 16/17 0.17
White blood cells (fmm’) 4778 £ 1022 4589 &+ 1884  0.29
Neutrophils (/mm”) 2446 £ 849 2291 &£ 1486  0.21
Hemoglobin (g/dl) 136+ 1.3 1344+ 1.9 0.73
Platelets (x 10%mm®) 182:£63 16973 0.28
AST quA) 52 £33 65+ 52 0.46
ALT (IUM) 75 = 61 79 + 82 0.72
Serum HCV RNA: 6/15 0/31 <0.01
<5log/Slog=
Peg-TFN type: o2alo2b e 17116 0.27
Peg-IFN dose (pg/kg/week)
«2a 264+061 273+£072 0.90
o2b 1.18 £ 043 119+ 034 0.90
Ribavirin dose (mg/kg/day) 8.6+ 2.9 9.4 4+ 2.7 0.28
1st treatment virologic response
p-EVR; +/— 2210 14/16 <0.001
Relapse/NR 20/3 12/21 <0.001

p-EVR partial early virologic response, NR non-response

terms of peripheral blood cell counts, or the levels of
aminotransaminases and serum HCV RNA at the start of
treatment.

In genotype 1 patients, the HCV RNA negative rate on
re-treatment was 54% (29/54) at week 12 and 71% (40/56)
at week 24, and the SVR rate was 41% (23/56). The factors

A - -
122 | & 100*
(25/30) (32/32)

80 ~ 63
70 - (20/32)
6,0 -t
50 - 33

40 4 (8/24)

30 - 17
(4/24)

20
10
0

HCV RNA negative rate (%)

1]
12w 24w End of

follw

Fig. 1 Virologic response on re-treatment according to previous
treatment response. a Hepatitis C virus (HCV) RNA negative rate on
re-treatment according to relapse or non-response in previous
treatment. b HCV RNA negative rate on re-treatment according to
partial early virologic response (p-EVR) or non-p-EVR in previous
treatment. White bars patients with relapse in previous treatment.
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associated with SVR were assessed by univariate analysis
for the following variables; age, gender, peripheral blood
cell counts, aminotransferases, previous treatment
response, serum HCV RNA level, the type of Peg-IFN in
re-treatment, and drug adherence (Table 2). As a result, the
factors of previous treatment response and serum HCV
RNA lIevel at the start of re-treatment were selected as
being significant. In examining the efficacy of the re-
treatment according to the previous treatment response, the
relapsers in the previous treatment had a significantly
higher HCV RNA negative rate at weeks 12 and 24 and a
significantly higher SVR rate than those with NR in the
previous treatment (Fig. 1a). Patients with a p-EVR in the
previous treatment showed similar results, while no patient
without p-EVR in the previous treatment attained an SVR
on re-treatment (0/16) (Fig. 1b). Even among the patients
without HCV RNA negativity in the previous treatment, if
p-EVR had been attained in the previous treatment, 43%
(3/7) of these patients attained an SVR on re-treatment. As
for the serum HCV RNA level at the start of re-treatment,
all patients with less than 5 logyg IU/ml of HCV RNA
attained an SVR (6/6), and 33% (15/45) of those patients
with more than 5 log;y, IU/ml of HCV RNA attained an
SVR (p < 0.01).

In examining the efficacy of re-treatment according to
treatment duration, among the patients with ¢-EVR and
without RVR on re-treatment, those who were re-treated
for 72 weeks tended to attain higher SVR rates than those
who were re-treated for 48 weeks (72 weeks, 75%, 9/12,
vs. 48 weeks, 25%, 2/8, p = 0.06). On the other hand, 43%
(3/7) of the patients with an LVR on re-treatment attained
an SVR on re-treatment. Among the patients with relapse

89t
(32/36)

B 100 -
a0 A
171t

80 7 (25/35)
70 -

60 -
50 - 32
40 A (5/16)

30 4 13
(2/16)

611
(22136)

20 -
10

o T T
12w 24w

HCV RNA negative rate (%)

4]
(0/16}

End of
follow

Dark gray bars patients with non-response in previous treatment.
Light gray bars patients with p-EVR in previous treatment. Black
bars patients with non-p-EVR in previous treatment. *p < 0.0001;
*#*p < 0.01; compared to non-response. fp < 0.001; compared to
patients without p-EVR
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in the previous treatment, those who attained an SVR on
re-treatment required a longer duration of re-treatment than
the duration of the previous treatment (re-treatment,
63.8 &+ 13.0 weeks vs. previous treatment, 53.9 &+
13.5 weeks, p = 0.01), while those without an SVR on re-
treatment could be treated for almost the same period as
that in the previous treatment (re-treatment, 58.8 & 12.8
weeks vs. previous treatment, 54.2 = 11.3 weeks,
p = 0.38).

Comparison of the timing to the first undetectable HCV
RNA level in the previous treatment and re-treatment could
be carried out in 50 patients; most patients attained HCV
RNA negativity on re-treatment earlier or with the same
timing as in the previous treatment, and only one patient
showed a later timing for re-treatment. The SVR rate on re-
treatment was low, at 13% (3/24) among the patients with
detectable HCV RNA at week 24 in the previous treatment.
Among the 10 patients with HCV RNA negativity on re-
treatment with the same timing as that in the previous
treatment, an SVR was attained only by the patients who
were re-treated for 72 weeks. Among the 23 patients with
earlier HCV RNA negativity on re-treatment, an SVR of
61% was attained (14/23). The patients with an RVR on re-
treatment attained a high SVR rate (88%, 7/8) regardless of
the virologic response in the previous treatment (Fig. 2).

In genotype 2 patients, the HCV RNA negative rate on
re-treatment was 56% (10/18) at week 4, 83% (15/18) at
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Virologic response in previous treatment

Fig. 2 Virologic response on re-treatment according to the timing of
HCV RNA negativity in previous treatment and re-treatment. Open
double circleslopen circles sustained virologic response (SVR) with
48 weeks of re-treatment (open double circles, pegylated interferon
[Peg-IFN] =-2a plus ribavirin; open circles Peg-IFN «-2b plus
ribavirin). Open double squareslopen squares, SVR with 72 weeks of
re-treatment (open double sguares Peg-IFN a-2a plus ribavirin; open
squares, Peg-IPN o-2b plus ribavirin). Closed double circlesiclosed
circles, non-SVR with 48 weeks of re-treatment or non-response
(NR) with 24 weeks of re-treatment (closed dowuble circles, Peg-TFN
o-2a plus ribaviring closed circles Peg-IFN o-2b plus ribavirin).
Closed double squaresiclosed squares, non-8VR with 72 weeks of re-
treatment {closed double squares Peg-IFN o-2a plus ribaviring closed
squares, Peg-TIFN «-2b plus ribavirin)

week 12, and 89% (16/18) at week 24, and the SVR rate
was 56% (10/18). The two patients without a ¢-EVR in the
previous treatment did not attain an SVR on re-treatment.
Among the patients with an RVR on re-treatment, the SVR
rates were 60% (3/5) in those with 24-week treatment and
100% (5/5) in those with 48-week treatment.

Discussion

In the present study of the re-treatment of chronic hepatitis
C patients who failed to show an SVR to Peg-IFN plus
ribavirin therapy, the patients with relapse in the previous
treatment showed a significant response on re-freatment
compared with those with NR. This result showed similar
findings to the evaluation of peg intron in control of hep-
atitis C chirrosis (EPIC) study of relapse and NR [10]. In
addition, in the present study, p-EVR in the previous
treatment was a good indicator of negative prediction for
SVR on re-treatrnent; no patient without p-EVR in the
previous treatment attained SVR on re-treatment; that is,
the negative predictive value for SVR on re-treatment was
100%. Recently, genetic polymorphism near the IL28B
gene has been reported {o be associated with the anti-viral
effect of Peg-IFN plus ribavitin combination therapy [12-
151. Among Japanese genotype | patients, it has been
reported that those with the major single-nucleotide poly-
morphism (SNP) allele of IL28B (rs8099917) show an
SVR rate of 39%, while those with the minor allele show
an SVR rate of only 11%. Hence, in re-treatment for
patients who failed to show a SVR to Peg-IFN plus riba-
virin therapy, pretreatment prediction should be done by
taking 1L.28B SNPs and the previous treatment response
into account. Patients with the minor SNP allele of JL.28B s
who did not attain a p-EVR in the previous treatment
should wait until new drugs become commercially
available.

The next guestion is how the patients should be re-
treated in order to atfain an SVR on re-treatment. In the
present study, the patients with a low serum HCV RNA
level (less than 5 log;q IU/ml) at the start of re-treatment
showed a significant rate of cure on re-treatment, and this is
almost the same result as that previously reported {9, 10].
In the present study, one patient with NR in the previous
treatment started re-treatment with HCV RNA of 52 KiU/
ml and attained an RVR and SVR. HCV RNA levels
declined on re-treatment among 61% (34/56) of the
patients compared to the start of the previous treatment,
and it is important not to miss the timing of when the HCV
RNA level is low.

With respect to treatment duration among patients with
HCV RNA negativity during re-treatment, 72 weeks of
treatment tended to increase the SVR rate compared to

@ Springer



1036

T Gastroenterol (2011) 46:1031--1037

48 weeks of ireatment (72 weeks, 68%, 15/22, vs.
48 weeks, 44%, 7/16, p = 0.13). This result was almost the
same as that of the re-treatment of patients with chronic
hepatitis C who do not respond to peginterferon-alpha 2b.
A randomized trial (REPEAT) study [9]. Furthermore, in
the present study, among the patients with relapse in the
previous treatment, those who attained an SVR on re-
treatment required a Jonger re-treatment duration than the
duration of the previous treatment. In fact, the longer
treatment brought about an SVR in some patients whose
timing of HCY RNA negativity on re-treatment was the
same as that in the previous treatment, as shown in Fig. 2.
Thus, cspecially to be noted is that the relapsers in the
previous treatment should be re-treated for a longer period
than that of the previous treatment.

It has been reported that splenectomy and partial splenic
embolization (PSE) are considered to make it possible for
patients with cirrhosis and thrombocytopenia to initiate and
continue anti-viral therapy safely, by increasing the platelet
counts [16-19]. If poor adherence and inappropriate dara-
tion have contributed to a poor response in previous
treatment due to thrombocytopenia, there is a possibility
that increasing the platelet counts by splenectomy or PSE
contributes to improving the {olerability of and adherence
to re-treatment, and to increasing the SVR rate in re-
treatment. In the present study, one patient with cirrhosis
and thrombocytopenia who showed NR in the previous
treatment owing to poor adherence o the Peg-TIFN ¢-2b
(0.78 pglkg) regimen underwent splenectomy before re-
treatment. As a result, the patient could continze with a
sufficient dose of Peg-IFN (1.53 pg/kg) in the re-treatment
and attained HCV negativity at re-treatment week 24 and
an SVR by extended treatment. Further study is needed on
the issue of the effect of splenectomy or PSE in re-treat-
ment on the efficacy of re-treatment with Peg-IFN plus
ribavirin therapy.

In the present study, the SVR raie was relatively high
(56%}) in patients with genotype 2. The patients who could
not attain SVR on re-treatment (2 patients) had not atiained
a c-EVR in the previous treatment. And, among the
patients with an RVER on re-treatment, all patients treated
for 48 weeks attained an SVR (5 patients), while 40% (2/5)
of patients treated for 24 weeks could not atfain an SVR.
Thus, in patients with genotype 2, as well as in those with
genotype 1, the previous treatment response and response-
guided therapy can be useful in decisions on the indication
for re-treatment or the treatment duration on re-treatment.
However, in this study, detailed analysis was not possible
becanse of the small number of genotype 2 patients. Fur-
ther investigation is needed to clarify this.

The limitation of the present study was that two types of
Peg-IFN were used. As for the type of Peg-IFN, some
reports have suggested that Peg-IFN «-2a has a stronger
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anti-viral effect than Peg-IFN «-2b [20, 21], and others
have suggested that the two types of Peg-IFN have an
almost equal anti-viral effect [22]. In this study, the HCV
RNA pegative rate at re-treatment week 12 was similar
(22, 59%, 13/22, vs. u-2b, 50%, 16/32, p = 0.51) between
the patients with Peg-IFN «-2a and those with Peg-IFN
o-2b. Furthermore, among 24 patients treated with Peg-IFN
o-Za on re-treatment, an SVR rate of 38% was aitained
with 48-week treatment and an SVR rate of 60% was
attained with 72-week treatment among patients with a
p-EVR in the previous treatment, but no patient without a
p-EVR in the previous treatment attained an SVR on re-
treatment. Similarly, among 32 patients treated with Peg-
IFN «-2b in re-treatment, an SVR rate of 56% was attained
with 48-week treatment and an SVR rate of 79% was
attained with 72-week treatment among patients with a
p-EVR in the previous treatment, but no patient without a
p-EVR in the previous treatment attained an SVR on re~
treatment. As noted above, since the virologic responses to
both Peg-IFNs among re-treated patients were similar, in
this study we analyzed the effect of re-treatment without
distinction of the type of Peg-IFN.

In conclusion, our results have demonstrated that the
efficacy of re-treatment for genotype | patients who failed
to show an SVR to previous treatment with Peg-IFN plus
ribavirin could be predicted by the previous treatrnent
response, especially in terms of p-EVR and a low HCV
RNA level at the start of re-treatment. Re-treatment for
72 weeks led to clinical improvement for genotype 1
patienis who attained HCV RNA negativity on re-
treatment.
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Background & Aims: This study investigated the efficacy and
adverse effects of pegylated interferon (Peg-1FN) plus ribavirin
therapy in aged patients with chronic hepatitis C (CH-C).
Methods: A total of 1040 naive patients with CH-C (genotype 1,
n=759; genotype 2, n=281), of whom 240 (23%) over 65 years
old (y.0.), were treated with Peg-IFN alfa-2b plus ribavirin and
assessed after being classified into five categories, according to
age.

Results: The discontinuance rate was higher for patients over 70
y.0. (36%), the most common reason being anemia. In the pres-
ence of genotype 1, the SVR rate was similar (42-46%) among
patients under 65 y.0. and declined (26-29%) among patients
over 65 y.o. For patients over 65 y.0., being male {(Odds ratio,
OR, 3.5, p=0.035) and EVR (OR, 83.3, p <0.001) were significant
factors for SVR, in multivariate analysis. The Peg-IFN dose was
related to EVR, and when EVR was attained, 76-86% of patients
over 65 y.o. achieved SVR. SVR was not achieved (0/35, 0/38,
respectively) if a 1-log decrease and a 2-log decrease were not
attained at week 4 and week 8, respectively. In the presence of
genotype 2, the SVR rate was similar (70-71%) among patients
under 70 y.o. and declined among patients over 70 y.o. (43%).

Keywords: Pegylated interferon plus ribavirin therapy; Chronic hepatitis C; Aged
patients.
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Conclusions: Aged patients up to 65 y.o. with genotype 1 and 70
y.0. with genotype 2 can be candidates for Peg-IFN plus ribavirin
therapy. The response-guided therapy can be applied for aged
patients with genotype 1.

© 2010 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Pegylated interferon (Peg-IFN) plus ribavirin combination ther-
apy has led to a marked progress in the treatment of chronic hep-
atitis C (CH-C) [1-4]. However, in aged patients, problems remain
with respect to its anti-viral effect and tolerability [5-9].
Recently, the addition of a protease inhibitor to Peg-IFN plus riba-
virin combination therapy has been reported, on the one hand, to
improve the anti-viral effect, and, on the other hand, to increase
side effects, especially severe anemia [10-11].

Therefore, this new therapy does not solve the problems
encountered when treating aged patients.

With aging, the progression of liver fibrosis and the occur-
rence of hepatocellular carcinoma (HCC) have been shown to be
accelerated, especially in patients over 60 y.0. [12-14]. In general,
the anti-viral therapy can lead to an improvement in liver fibrosis
and thus diminish the risk of HCC and ameliorate the prognosis in
patients with CH-C [15-21]. Among aged patients, those results
are mainly achievable upon eradication of the hepatitis C virus
(HCV) [18,21]. Accordingly, the first goal of treatment of aged
patients with a high-risk of HCC should be HCV elimination.

Thus, a treatment strategy, aiming at the improvement of the
anti-viral efficacy in aged patients, should be established based
on detailed large-scale studies.

Some points need to be further elucidated when using the
Peg-IFN plus ribavirin combination therapy for the treatment of
aged patients with CH-C: (i) the characteristics before treatment
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that would lead to the successful elimination of HCV, (ii) the pre-
diction factors of treatment efficacy after the initiation of the
therapy, and (iii) the utility of a response-guided therapy estab-
lished in the treatment.

In the present study, using a large cohort, we aimed at clarify-
ing these points taking into account the patients’ age,

Patients and methods
Patients

This study was a retrospective, multicenter trial conducted by the Osaka Univer-
sity Hospital and other institutions participating in the Osaka Liver Forum. A total
of 1040 naive patients with CH-C were enrolled between Decemnber 2004 and
June 2007. All patients were japanese, infected with a viral load of more than
10° [U/ml, and ireated with a combination of Peg-IFN alfa-2b plus ribavirin.
Patients were excluded from the study if they had decompensated cirrhosis or
other forms of liver disease (alcohol liver disease, autoimmune hepatitis}, co-
infection with hepatitis B or anti-human immunodeficiency virus. This study
was conducted according to the ethical guidelines of the 1975 Declaration of Hel-
sinki and informed consent was obtained from each patient.

Treatment

All patients received Peg~IFN alfa-2b (PEGINTRON; Schering-Plough, Kenilworth,
N], USA) plus ribavirin (REBETOL; Schering-Flough). Treatment duration was
48 weeks for patients with genotype 1 and 24 weels for those with genotype 2.
As a starting dose, Peg-IFN alfa-2b was given once weekly, at a dosage of
1.5 pglke, and ribavirin was given at a total dose of 600-1000 mg/day based on
body weight (body weight<60kg, 600mg 60-80kg, B800mg >80kg
1000 mg), according to a standard treatment protocol for Japanese patients.

Dose reduction and discontinuance

Dose modification followed, as a rule, the manufacturer's drug information on the
intensity of the hematologic adverse effects. The Peg-IFN alfa-2b dose was
reduced to 50% of the assigned dose when the white blood cell (WBC) count
was below 1500/mm®, the neutraphil count below 750/mm® or the platelet
(PIt) count below & x 10%mm°®, and was discontinued when the WEBC count
was below 1000/msm’, the neutrophil count below 500/mm® or the Pit count
below 5 x 10%/mm?, Ribavirin was also reduced from 1000 to 600 mg, 800 to
600 mg, or 600 to 400 mg when the hemoglobin {Hb) was below 10 g/dl, and
was discontinued when the Hb was below 8.5 g/dl. Peg-1FN alfa-2b and ribavirin
had to be both discontinued if there was a need to discontinue either of them. No
ferric medicine or hematopoietic growth factors, such as epoetin alpha, or gran-
ulocyte-macrophage colony stimulating factor (G-CSF), were administered.

Virologic assessment and definition of virelogic vesponse

Serum HCV RNA level was quantified using the COBAS AMPLICOR HCV MONITOR
test, version 2.0 {detection range §-5000 KiU/ml; Roche Diagnostics, Branchburg,
NI} and qualitatively analyzed using the COBAS AMPLICOR HCV test, version 2.0
{lower limit of detection 50 IUjml; Roche Diagnostics). The rapid wvirologic
response (RVE) was defined as undetectable serum HOV BNA at week 4; the
early virologic response (EVR) as undetectable serum HCV RNA at week 12;
and the late virologic response (LVR] as detectable serum HOV RBNA af week
12 and undetectable serum HCV RNA at week 24. Moreover, the sustained viro-
logic response (SVR) was defined as undetectable serum HCV RNA, 24 weeks
after treatment.

According to the protocol, gemotype 1 patients, with less than a 2-log
decrease in HCV RNA level at week 12 compared to the baseline, or with detect-
able serum HCV RNA at week 24, had to stop the treatment and were regarded as
non-response (NR). Treatinent discontinuance was evaluated except for those
patients whe had discontinued the treatment at up to 24 weeks, due to absence
of response. Anti-viral efficacy was evaluated, for all study patients, using the
intention-to-treat analysis (ITT analysis) and the per protocol analysis (PP analy-
sis) for patients without treatment discontinuation due to side effects, and was
assessed considering the definition of EVR or LVR for genotype 1, and RVR or
non-RVYE for genctype 2, as previously reported {1].
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Assessment of drug exposure

The amounts of Peg-IFN alfa-2b and ribavirin, taken by each patient during the
full treatment period, were evaluated by reviewing the medical records. The
mean doses of Peg-IFN alfa-2b and ribavirin were calculated individually as aver-
ages, on the basis of the body weight at baseline: Peg-IFN alfa-2b expressed as pg/
kgfweek, ribavirin expressed as mg/kg/day.

Statistical analysis

Patients’ baseline data are expressed as means + SD or median vatues. To analyze
the difference between baseline data, ANOVA or Mantel-Haenszel Chi-square test
were performed. Factors associated with the viral response were assessed by uni-
variate analysis using the Mann-Whitney U test or Chi-square test and multivar-
iate analysis using logistic regression analysis. A two-tailed p value <005 was
considered significant. The analysis was conducted with SPSS version 15.0] (SPSS
Inc., Chicago, 1L}

Results
Patient’s profile

Baseline characteristics of the patients categorized by age are
shown in Table 1.

Genotype 1 patients (n=753) were distributed into five cate-
gories: 266 patients were under 55 y.0. (group 1A), 159 were 55~
59 y.o. (group 1B), 149 were 60-64 y.o0. (group 1C), 134 were 65~
69 y.o. (group 1D), and 51 were 70 v.0. or older {(group 1E). With
advancing age, the male-to-fernale ratio and peripheral blood cell
count (WBC, neutrophil count, Red blood cell (RBC), Hb, PIt)
decreased significantly, Patients with a progression of liver fibro-
sis (METAVIR fibrosis score 3 or 4) significantly increased with
age (Table 1A).

Genotype 2 patients (n=281) were also distributed into five
categories: 145 patienis were under 55 y.o. (group 24}, 43 were
55-59 y.o, (group 2B), 38 were 60-64 y.0. (group 2C), 41 were
65-69 v.o. (group 2D), and 14 were 70 y.o. or older {group 2E).
As observed in genotype 1 patients, the peripheral blood cell
count decreased and the ratio of advanced fibrosis {score 3-4)
increased significantly with age (Table 1B). For both genotypes,
the initial doses of Peg-IFN in patients over 70 y.o. were lower
than in those under 70 y.o., this was not the case for the ribavirin
doses,

Dose reduction and discontinuance for adverse event

The overall discontinuance rate of freatment was 15% (140/919);
18% (112/639) for genotype 1 and 10% (28/280) for genotype 2,
respectively. Table 2 shows the reason for and the rate of treat-
ment discontinuance according to age. The discontinuance rate
increased with age, being 10% (36/363) for patients under 55
v.0., 15% (27]182) for patients with 55-59 y.0., 17% (28/169) for
patients with 50-64 y.o., 19% (28/147) for patients with 65-70
v.0,, and significantly higher, 36%, (21/58) for patients over 70
y.0. The discontinuance of treatment due fo hemeolytic anemia
was significantly higher for patients over 70 y.o, as compared
to those under 70 y.o. (<70 v.o, 1% (8/861) vs. 270 y.0, 16%
(8/58), p <0.0001).

The rate without dose reduction of both drugs decreased with
age (<55 y.o., 41% (171/411); 55-59 v.c., 20% (40/202); 60-64
y.0,, 26% (48/187); 65-69 y.o, 23% (41/175); =70 y.0., 18% (12]
65)). In the presence of genotype 1, the mean dose of Peg-IFN
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Tahle 1. Baseline characteristics of patients.

Patients with genotype 1
Factor <55 y.a. 55 - 59 v.o. 60 - 84 y.0. 65 - 69 v.0. =70 yo, pvalue
Nm‘nber 266 159 148 134 51 i i
Age (y.0.) 444481 56.9+1.4 62.0%1.4 668+ 14 714 £17  <0.001
Sex: male / female 160/ 106' 84/85 57192 54180 - ‘23728 <0.001
Body weight (kg) 64.6 £ 11.7 58.3+04 58.1+ 9.6 56.3+9.3 563 £+92  <0.001
White blood cells (/mm?) 5608+ 1668 4901+ 1664 ~ 4888+ 1488  5113+1426 4883 % 1511 <0.001
Neutrophils {(/mm?) 2923 = 1214 2425+ 1031 2559 + 1155 2535+ 1017 2599 + 1149 <0.001
Red blood tells (x10¥mm?) 454 £ 47 43238 427 £40 424+ 37 424246 . <0.001
Hemoglobin {g/dl} 14415 13.8£1.2 13.7+1.3 18612 13.7x14 <0.001
Platelets (x10Ymmv) 186+62 163157 154453 151+5.0 144£42 <0.001
AST (IUL) 62+ 50 62 45 64 46 72+45 64 = 40 0.295
ALT (IU/L) 79+ 868 76484 73%B3 77 £58 6541 0.657
Serum HCV RNA (KiU/miy* 1800 1600 1700 1700 1700 0.691
Histology (METAVIR)T Fibrosis, 0-2/3 -4 177719 99/20 90/19 76128 2119 0.001
o ) Activity, 0-1/2-3 ~ M7{79 83756 58/80 47157 137146 0,145
Peg-IFN dose (ug/kgiweek)T 147 £ 0.14 147 £0.18 146£0.18 1441018 1.36£0.24 <0.001
Ribavirin dose (ma/kg/day)® S 1514 1514 115+14 ME+17 112422 085
Patients with genotype 2
Factor <35 vy.0. 55-53 y.o. 80 - 64 v.o. 65 -89 v.o. =70 y.o. pvalue
Number 145 43 38 : A 14
Age (v.0.) 409%8.9 56.7 £1.3 623+ 1.4 66715 718 £18  <0.001
Sex: malg'~/ female 78i67 17126 17421 18725 8/8 0.441
Body weight (kg) 634+12.0 585+ 115 586+ 11.7 585x9.8 559 68 0.783
White blood cells {/mm®} 60111965 48741346  4082x 1240 5079 1877 44142871 <0.001
Neutrophils {/mm®) 3214 £ 1511 2468 £ 971 2576 £ 950 2492 + 1119 2521 +883  0.001
Red blood cells {(*10%mm?) 454 £ 48 430 % 42 432 £50 43043 40848 <0.001
Hemoglobin (g/dl} 143+16 13.5£1.3 13.9x14 13.9+1.3 13.3+1.2 0.001
Platelets (¢10%mm?) 21.3+54 183261 17.0£52 15.8£54 13.8+47  <0.001
AST (JUL) 53+ 59 57 £ 45 55+ 38 8348 68 £29 0.029
ATOUL : 65459 7370 68 % 62 10562 78443 0,008
Serum HCV RNA (KIU/miy* 1700 1100 Q00 1100 500 0.008
Histology {METAVIR)i Fibrosis, 0-2/3-4 - 10270 2513 2842 2118 771 <{)VQG‘1
Activity, 0-1/2-3 68734 18110 18713 a/21 513 0.01
Peg-IFN dose (ug/kg/week)® 1.48+0.18 148 +0.14 145+ 018  1.46%0.15 128026 0.001
Ribavirin dose {mg/kg/day)T 11.5 £1.1 1412 11514 11.3+1.86 110214 0.55
=, Data shown are median values.
f, 201 Missing.
i, 82 Missing.

¥, Initial doses.

during the whole treatment period was lower (1.1 £ 0.3 pg/kg/
week) for patients over 70 v.o. than for those under 70 y.o.
(1.3 £0.3 pgfkgfweek) and that of ribavirin decreased with age
(<55 y.0.,, 10.3 £ 1.9 mg/kg/day; 55-59 v.0.,, 9.8 £ 1.9 mg/kg/day;
60-64 v.0.,, 9.3 + 2.3 mg/kg/day; 6569 y.o, 9.2 + 2.3 mgfkg/day;
>70v.c., 8.5+ 2.5 mgfke/day). The same tendency was observed
with genotype 2.

Sustained virologic response

In genotype 1 patients, the overall SVR rate was 40% (305/759),
being 46% (123/266) for group 1A, 44% (70/158) for group 1B,
42% (62[149) for group 1C, 26% (35/134) for group 1D, and 29%
(15/51) for group 1E, following ITT analysis. The same tendency
was observed using the PP analysis (n = 647). The SVR rates for
patients over 65 y.o. were significantly lower than those for
patients under 65 y.o. (ITT analysis: =65 y.o., 27% vs. <65 y.o.,
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447%, p<0.0001; PP analysis: =85 y.o., 31% vs. <65 y.o., 50%,
p<0.0001) (Fig. 1A). Among genotype 1 patients over 65 v.o.,
the SVR rate was significantly lower for female patients than
for male patients (ITT analysis: male, 40% (31/77) vs. female,
18% (19/108), p <0.001; PP analysis: male, 45% (27/55) vs. female,
20% (18/90), p <0.001).

Moreover, for genotype 2 patients, the overall SVR rate was
78% (220/281), being 88% (128/145) for group 2A, 70% (30/43)
for group 2B, 71% (27/38) for group 2C, 71% (29/41) for group
2D, and 43% (6/14) for group ZE, following ITT analysis. The same
tendency was observed with the PP analysis (n=253). The SVE
rates for patients over 70 y.o. were significantly lower than those
for patients under 70 y.o. (ITT analysis: »70v.0,43%vs. <70v.0,
80%, p<0.0001; PP analysis: 270 y.o., 56% vs. <70 y.0, 85%,
p <0.05) {Fig. 1B). Among patients over 70 y.o. with genotype 2,
the difference according to gender was not clear because of the
small sample.
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Table 2, Reasons for treatment discontinuation.

JOURNAL OF HEPATOLOGY

Factor <55 y.0. 55-59 v.o. 60 - 64 v.o. 65-69 y.o. =70 y.o. Total

(n=363) (n=182) (n=169) (n=147) (n=58) (n=919)
Neutropenia @ 3 0 0 : [¢] 5
Thrombopenia 1 0 1 1 0 3
Anemia o 4 3 2 9 48
Fatigue 1 1 3 3 1 9
Gastrointestinal discrder 2 1 0 0 1 4.
Cough, Dyspnéa 1 0 3 0 0 4
Vertigo' , 1 o 0 0 3 4
Psychosis (depression) 7(3) 7(3) 4(4) 3(3) 2 (2) 23
Rash v i 5 2 5 7 1 20
Thyroid dysfunction 2 0 2 0 0 4
Fundal hemorrhage - 0 2 0 2 0 4
Drug-induced hepatitis 3 1 0 0 i} 4
Interstitial pneumonia = o 1 0 1 1 3
Cerebral hemorrhage, infarction 2 0 0 1 0 3
o TR e L R 5 T 8 3 32
Total 36 (10%) 27 (15%) 28 (17%) 28 (19%) 21 (36%) 140 (15%)
A

100 ‘ Intention to freat analysis [ Per protocol analysis
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Fig. 1. SVR rate according to age. (A) Genotype 1. (B) Genotype 2.

Timing of HCV RNA negativation for genotype 1, according to age

Treatment responses distributing EVR, LVR, and NR according to
age are shown in Fig. 2, The rates of NR were similar in patient
groups under 65 y.o. (30-36%), but increased in almost half of

B Hev RNA positive st week 24
[ HCV RNA negative at week 24
|| Eany virologic response

H Late virologic respanse

Fig. 2. Antiviral effect during treatment according to age. (A) <55 v.o0. (B) 55—
39 y.o. (C) 6064 y.o. (D} 65-63 y.0. {E) 270 y.o

the patients over 65 y.o. (p <0.0001). Moreover, among the viro-
logic responders, the proportion of LVR tended to increase in
patients over 65 y.o0. (25-30%) compared to patients under 65
y.0. (14-18%) (p = 0.06).

SVR rate according to the timing of HCV RNA negativation

SVR rates according to EVR or LVR in genotype 1, and RVR or non-
RVR in genotype 2 are summarized in Table 3. Genotype 1
patients with EVR achieved high SVR rates regardless of age; in
particular, if EVR had been attained, 76% of patients with 65-69
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Table 3. SUR rate according to genotype and viral response in patients responding to PEG-IFN plus ribavirin combination therapy.

Factor <55 y.0. 55-59 v.0. 60 - 64 v.o. 65 - 89 y.o. 270 y.0.
Genotype 1 ' :
with EVR, % (n) 85 (114/134) 79 (82/79) 81 (55/68) 76 (29/38) 86 (12/14)
with LVR, % (n} 23 (7/30) 29 (6/17) 48 (5/11) 23 (3M13) 17 (1/8)
Genotype 2
with RVR, % {n) 93 (57/61) 82 (14117) 85 (17/20) 92 (11112) 100 (414}
without RVR*, % (n) 96 (22/23) 60 (6/10) 57 (417} 50 (4/8) 0 (0/3)
RVR, rapid virologic response.
EVR, early virologic response.
LVR, late virologic response.
=, Serum HCV RNA was detectable at week 4, but undetectable at week 24.
Table 4. Multivariate analysis for the factors associated with SVR ameng all patients.
Factor Category Qdds ratio 95% ClI P
Age (v.0) <65/ 285 0.485 0.295- 0.789 S 0005
Sex male / female 0.524 0.353-0.777 0.001
Platelets (*104mm?) <12/=212 1.780 1.039 - 3.049 0.040
Serum HCV RMNA (KIU/mi} <2000 / 2000 0.599 0.401 - 0.8986 0.010
Histology (METAVIR): Fibrasis 0-2/3-4

0.599 0.333 - 1.076 0.080

y.0. and 86% of patients over 70 y.o. achieved SVR, and these SVR
rates compared favorably with those of younger patients. On the
other hand, the SVR rates for patients with LVR ranged from 17%
to 46%, which were lower than those for EVR patients in each age
group, and no significant differences of SVR rates were found
among LVR patients by age.

With genotype 2, patients with RVR achieved high SVR rates
ranging from 82% to 100% regardless of age. Even for patients
without RVR, 96% of those under 55 y.o. attained SVR, a rate that
was significantly higher than that for patients over 55 y.o. (50%,
14/28) (p <0.001).

Factors assaciated with SVR for genotype 1

The factors associated with SVR were assessed for the variables
shown in Table 1. The factors selected as significant by the uni-
variate analysis: age, gender, WBC, neutrophils, RBC, Hb, Plt,
aspartate aminotransferase, serum HCV RNA level, the degree of
liver fibrosis, and the initial dose of Peg-IFN, were evaluated by
multivariate logistic regression analysis. The factor of age over
65 y.o0. was the independent factor for SVR (p = 0.005), apart from
the gender (p = 0.001), Pt value (p <0.05), and serum HCV RNA
level (p=0.01) (Table 4).

Factors associated with EVR and SVR for patients over 65 y.o0. with
genotype 1

The results of univariate analysis for EVR among patients over 65
y.o. are shown in Table 5A. Gender, Plt value, and mean dose of
Peg-IFN during the first 12 weeks were factors significantly asso-
ciated with EVR. In multivariate analysis, the mean dose of Peg-
IFN during the first 12 weeks was the independent factor for
EVR (p=0.03), apart from gender (p=0.002) (Table 5B). The
EVR rates were 41% (41/101) in patients who received >1.2 pgf
kg/week on average during the first 12 weeks, and declined to
36% (8/22) in patients given 0.9~1.2 pg/kg/week of Peg-IFN, and

to 14% (3/22) in patients administered with <0.9 pigfkgfweek of
Peg-IFN.

The baseline and on-treatment factors, which are correlated
with the SVR among the patients over 65 y.o., were assessed by
univariate and multivariate analyses. Univariate analysis showed
that factors significantly associated with SVR were gender and
virologic response {Table 6A), and they were also selected as sig-
nificant independent facters in multivariate analysis (p = 0.035,
p <0.001) (Table 6B).

Negative prediction of SVR for patients over 65 y.0. with genotype 1

We tried positive and negative predictions of SVR for aged
patients, focusing on the decrease of HCV RNA at treatment week
4 and 8. The SVR rate was 47% (29/62) for patients with more
than a 1-log decrease in HCV RNA level at week 4, while no
patients with less than a 1-log decrease at week 4 attained SVR
(0/35) (p <0.0001). Similarly, 55% (35/64) of patients with more
than a 2-log decrease at week & attained SVR, whereas no
patients with less than a 2-log decrease at week 8 attained SVR
(0/38) (p <0.0001).

Discussion

Peg-IFN plus ribavirin combination therapy can improve anti-
viral efficacy and is presently recommended as first-line therapy
[1-4]. However, with respect to aged patients with CH-C, there
have been only a few small-scale cohort studies which reported
poor anti-viral effect and poor tolerability in comparison with
non-aged patients [5--9]. The problem in the treatment of aged
patients with CH-C is most serious in Japan, because HCV carriers
in Japan are 10-20 years older than those in the United States and
European countries {22]. Therefore, in the present study, we
examined the efficacy and prevalence of side effects with a focus
on patient’s age using a large-scale cohort.

608 Journal of Hepatology 2011 vol. 54 | 604-611



